*159159* A LI GHT EM TTI NG DEVI CE AND ELECTRONI C APPARATUS USI NG THE SAVE
BACKGRClJND G: NTION 5 1. Field of the Invention The present

[ nventlon E@“\ﬂﬂﬁﬁ light emtting panel in which a light emtting

el ement fo bstrate is enclosed between the substrate and a cover
menber. Al so,“ﬁfé" present invention relates to a light emtting nodule in
which an IC or the like is nmounted on the light emtting panel. Note that,
in this specificati @nLIGHT EMJETING REVICE MQMC’E\RQNIIG@APPWTESI tting
nodul e are generically called lig R'H vi ces. The present

I nvention further relates to el ect ses utilizing the [|ight
emtting devices. 2. Description of the Related Art A light emtting

el enent emts light by itself, and thus, has high. visibility. 15 The

l'i ght em'tting el ement dOESWsary for aliquid
crystal dis ﬂew ce é which is suitable for a reduction of a |ight
em tting cFevc igld of the; Ip Also, the light enmitting el ement has no

limitation on a Vlﬁ\é"pp&cﬁtp%%.nonIﬁﬁ[zﬁfe%rl%ht bfghd Bl1 UL PerlGKiiRRgST no

the light emtting el as recen ting attention a
di spl ay devi demedtdfornsdimt a suhsestefxmcndnmemeem H‘@ Snb};bra@@hd neoveemenibey, t he

L Ont e e DR TR PR LTS fablon aClp e hHORARAS S bPug gk of | o

by electric oF Vol emtt
el enment i nclisdmeurmed Gh Ehe (lxghgamitting ipgind]. eh‘otﬂ thalg mlltbldesptpm&catthMltcyb@t

el ectron sour ¢ el ement eq tt| S LEield
em ssi on Yi %'Bﬂté% P%{H"g aP?&SL? ,@P ?@m ﬁ%g u ):eag& gﬁqlchqrﬁcoﬁ hl ng an
or gani ¢ conpduvivgs.i nThdpresent hnmﬁmsﬁmheeremwenoadmnkob;c a@p;niatusa wtidizingf than

el ectric fie'qggﬁxlﬁ ctrol.um nescence) is obtained (organic light emtting
material) (h PRACVICCSt erred to as organic light enitting layer), an

anode | ayer 2ndDescriptidrosfahé Rylated Adt | i ght em ssion in ret urning to a base

state froma singlet excitation state, (f]uoresc a Ssi on

in 30 returning td\aishhemiting elemeppemits i‘@tpﬁ’lét‘tségcq“f’ I#a%k%?'e"‘s‘g{pt -

(phosphor es Cenc fintCethifting®Sembit does not need a backlight necessary for a liquid crystal
display device (LCD), which is suitable for a reduction of a light emitting device in
thickness. Also, the light emitting element has no limitation on a viewing angle.
Therefore, the light emitting device using the light emitting element has recently been
attracting attention as a display device that substitutes for a CRT or the LCD.

20 Incidentally, the light emitting element means an element of which a
luminance is controlled by electric current or voltage in this specification. The light
emitting clement includes an OLED (organic light emitting diode), an MIM type
electron source element (electron emitting elements) used to a FED (field emission
display) and the like.

25 The OLED includes a layer containing an organic compound in which
luminescence generated by application of an electric field (electroluminescence) is
obtained (organic light emitting material) (hereinafter, tcicited to as organic light
emitting layer), an anode layer and a cathode layer. A light emission in returning to a
base state from a singlet excitation state (fluorescence) and a light emission in

30 returning to a base state from a triplet excitation state (phosphorescence) exist as the
luminescence in the organic compound. The light emitting device of the present
invention may use one or both of the above-described light emissions.

Note that, in this specification, all the layers provided between an anode and a
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| um nescence in the organic conmpound. The light emtting device of the
present invention nmay use one or both of the above-described |ight

em ssions. Note that, in this specification, all the |layers provided
between an anode and a -1 LILELEEEREErerer et et e rerrrr el
*@00002* cat hode of the OLED are defined as organic |light emtting |ayers.
The organic light emtting layers specifically incl ude alight emtting
layer, a hehfoddbrafit O1%D &%Siefinél! it r

transporting (I)ayer an el ect reo"rll tar‘sa %%tlgmé tﬁ% ]hﬂg a%% Orgﬁﬁpﬁéﬁhese

| ayer s may emitting éayersmpegﬂnalty umhlpemnlilgm rearritting. lagrdn,ea @aEDnjmﬁmgtdybxy ah has a
structure ip which g node tting,la a cathode are

| ani nated F?C"‘B’r '&Etc"“@?’dégmﬁﬁﬁaggpﬂtﬂﬂ‘ﬂﬁr’eﬂ“ °&’Eﬁpﬁﬁy‘gtl%)[€éa%fj ey ucture
| n whi ch amanOfise fyelingy hdle G ihdigadie bohpothd! hérein, ©Th OLkD bai&lly @

cat hode are | am nate der or struc ure I n wi an anode
i nj ecting hawmst,rualun‘englwhle!mrt hnmlg, 4 dight emittingclagex] & @athods avedp@iratedgnl ayer, a
cat hode are am at ed .i,n order. On_the ot her hand, the decreased

| um nance Bf spdes, this FW&WIF’OW'[Q;EED maytakep strpeiaredn whigh ap gagdecal i ght

em tting MpbRrinfkt 2 B o i £ O the
light emtti ngl %e\llllpé(::)??ér Eh 21A glg apg{:cal CF' zgg?étgwnﬁgeﬁgiht#ﬁngr {;/)l];ry I ng

| um nance etkuctyre i wipitth mmrtoﬂe,rngholehlamg laghe,ra Hglt endttiap tlayer) rahesbdetros appl i ed
bet ween thﬁ_ two el ctrode her @g &g_gshom in Fig. 21A, the | um nance
of the lig F“SEWY’F”r?'réIC% a"&l ’éaé pite the application of the
const antp cur r ent Oh Q@8R tHakd, Othe abieadel AiniriRkd Tof B r&ultfilg #18m the
deteriorated with time. Fig. 21B graphically illustrates a tine-varying

| umi nance détetidration gfithecorganic right eingtieg)matdiiah peses ansdrions prabléna@a the appl i ed
bet ween the two, el eqi\trece)lgg therepf, As 20 shown in Fig. 21B, the |um nance
of the IigREctsH pse;of thelighiempti 8%es with tinme desplte the application
of the constant gl 3908rapHiRilfy SstRfdsta tim6 Sum 21A, the
deterioration of 1ghe orgrs nrcﬁ’l!l sﬁt esm tntl?ng@r#g terial ent a|1§‘t CEI ga%cr ease-
of the | unkmantc\ahatat:hstm::snramns applied rhetvamed thatwd ylebtemies slerddfe Asir r ent

flow L ougu e b A G0, S B SAURSY b ehl Gech2fS! Al L 20° 1

application of the constant current because the organic light emitting material is

deteriorated with time.

Fig. 21B graphically illustrates a time-varying luminance of the light emitting

element when a constant voltage is applied between the two electrodes thereof. As
20 shown in Fig. 21B, the luminance of the light emitting element decreases with time

despite the application of the constant voltage. This is partly because, as shown in

Fig. 21A, the deterioration of the organic light emitting material entails the decrease of

the luminance at the constant current and partly because the current flow through the

light emitting element caused by the constant voltage is decreased with time, as shown
25 in Fig, 21C.

The decreased luminance of the light emitting element with time can be
compensated by increasing the current supply to the light emitting element or
increasing the voltage applied thereto. In most cases, however, an image to be
displayed includes gradation levels varying from pixel to pixel so that the individual

30 light emitting elements of the pixels are deteriorated differently, resulting in the
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25 in Fig. 21C. The decreased | um nance of the light emtting element with
time can be conpensated by increasing the current supply to the |ight
emtting elenent or increasing the voltage applied thereto. In nost cases,
however, an inage to be displayed includes gradation |evels varying from
pi xel to pixel so that the individual 30 light emtting elenments of the

pi xel s are deteriorated differently, resulting in the -2 variations of

| umi nance. Sramigtionstofileminapeea c Sinca litl is impragticablede proaide each eftbe pixelsiwithat h a

Cour ce for - PRGBS o PR et o hER etsta, oA PRET 8RR ok oup
of some pi xe&ypplyipah&{iiiage or birrdnPf AlOth BBRIsVr a GrupUTsomb Pﬁdelé. f rraefetdé;

common power source is sinply increased to 5 conpensate for the decrease in
t he | um nancif thefvoltageot ¢ugtent supplyt from the commenspaives source isctimplyoinereassd (o al |

t he pi xels supplie i t he increased, voltage or.current are uniformy

| ner based 3 rOPURFIR S the ftSsese 68 Teiimaon & 5 i 50, Bspeptiadue %

i ndi vi dual | gegdHordiion! tdnn%eebﬁ:_@ﬁnhspfpﬁéd twigh Rhe& Shérede® Viage!drMbiifdng thre 10
SUMVARY OF THE INVENTION I n view of the foregoing, it is an object of the

i nventi on t ounifooalydéncaeasedylin luminiabed. ngHeheo, the bupindrice Giriatiomsp mmosg the t he

| um nance va,rh,at'Oﬂs of the q_EDs Bfagso,ci t ed vm'lt,h.th deterioration of the
organi c | i ghifrdiifuph light emitting clements of the pixelgarrpot elimimatefst ent | umi nance. 15
The light emtting device according to the invention is adapted to sanple a

supplied i mage signal constantly or periodically for sensing the |ight
em ssion Period or displayedUMMMY OF THE ENVENTKINh of the |light emitting
el ements of the pixels as_to predict a pixel nost.deteriarated,and
decr eased in | um MANEY oF S Toreeomge i atiesh ot Bhe PREMOBIORIOVH adtBE ¢ ne
sums of the gfifRd da\aw%ﬁpabﬁﬁw,sub{swssﬁfg ARC Wilkinaicde OVarRtiokd O f SHOSGLEDR! ues
of the target piXel is conpared wth the previously stored data on the
ti me- varyi ngasbagiatethwith thehdetariorationof ithe argartié: ghti egtitting materiah gnd hehigving a f or
correcting the current sg‘gply to the target pixel, so that a desired -
| um nance ca‘f?n_f)‘étcma}EW?’@U . At this tine, an excessive current is supplied
to the other pixelgeliat ehitBhg de&i@@a&%?ﬂi?%‘t&ﬂferiﬁ%tﬁﬁ“ﬁ Gaplddt i dahiplePst
deteriorated pixel. It Is thusS suggested 1hat

supplied image signal constantly or periodically for sensing the light emission period

=y

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

30 on the time-varying luminance characteristic of the light emitting element.
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25 the other pixels have greater |um nances than the nost deteriorated

pi xel , displaying too high gradation |evels. The other pixels are
individually lowered in the gradation |evel by correcting the inage signal
for driving the pixel having the nost deteriorated |ight emtting el enent,
the correction of the image signal done by comparing the accunulation of
the sensed val ues of each of the pixels with the previously stored data 30
on the tine-varying dotdl MaNdR ifpe Sz hetdih Gs AbriddaSio! hedH a @gital siggalc! €MENL.
-3 1t is noted that the inage lsi g%all%hereiln ?s cliee;ai r(l)elg toarrggén a@c?gi tal

si gnal corbmeninggmagaipforinafion.nat i on. Despite the varied degrees of
deterioration of .the |jght emtting.el enents o the pixels,, K the above
arrangenent el i npﬁ%ﬁl‘ﬁsth?%"‘? ﬁiﬁgl"ﬁfﬁg’é dgtepipratipn Q “’Folfé‘é§§’éﬁ“f‘&§lef’¥?éts of

consi st ent Wk EANKE afve aiEngenicRERiRited HRQ RUAREARR AR dQEfif@aR Of

| um nance dlte to de?erviec?r a!tls’on. It“ﬁilﬂs enot e’é that the ?/aslhféé o? lt%e current
suppl y f sorotdistent lumimancesafuhe screepcad atsotsuppresses the idegredise of dumimat@ddusased on
t he nost detgfréi orated pixel but the correction may be nmade based on a

pi xel | east SNt ed. In this case, a pixel having the 10 greatest

| umi nance due t optib@oleafd HEVANE BF Hel AFrehiSsuBplsTrdih Sk Eyrrm} bdifice need

accunul ati ons of the sensed values of the iIndividual pixels. Then the
accunul at i ont nécessarlyske carectedabiasesk onfthet mestt detagiorated pixel bet thowpae@owi t h t he

revi ousl tored gata gn the, tinme-vyarying, | um pance characferistic of the
i ght “em § S GPeamaiE hEse i & aieblearArerte, IR aRE S Grachais i get
pi xel, 59 GLhAlesPluf@Rint&bud to'ThdREE BeteAbraltén R pRidRM& frorfithelachbftibds B an

insufficient current is supplied to the other pixels that share the conmon
current sothecsenggd Malnése opitheeindividiml pitelser Themtthed acdumuiation hofsthe isggsedt ed t hat

the oth | xel I l.um t t he | t d ' ted pixel,
(i < ay’ ng YRBE 193, 4hE GReBREPTISh ¥ COERIcaTHUB IR PePIRY <SOIFS JHIoD: (il |5

i ncreased et iﬁ%ﬁﬂﬁﬁhﬁ!& ch&M8lkriftie ofGRE !i@&ténﬂﬁ:in?@eﬂ)éfﬁg@r SridBiddg fher
driving the pixel having the | east deteriorated [Night 20 emtting el enent,
t he cor r ecciment gfipplido itheatgeges pixehiso dhate degired mmeinancg cahde aghievedu| #ti on of

th d,val. f h of the. pixels wth the, i oysly. stored dat
the t1 v Ao RS e iRREe e O Bupiied 8 o bt @RI e 0 kP @Panenc. 11
is noted tladrerd sH@ek SRR the YixdN1Bist daredibrited el itNE thulSupdsideiGCthBioffdr. AS tO

pixels have lower luminances than the least deteriorated pixel, displaying too low

gradation levels. The other pixels are individually increased in the gradation level by
correcting the image signal for driving the pixel having the least deteriorated light
20 emitting element, the correction of the image signal done by comparing the
accumulation of the sensed values of each of the pixels with the previously stored data

on the time-varying luminance characteristic of the light emitting element.
It is noted that a designer can arbitrarily define the reference pixel. As to
those pixels more deteriorated than the reference pixel, the image signal may be so
25 corrected as to increase the gradation levels of the pixels. As to those pixels less
deteriorated than the reference pixel, the image signal may be so corrected as to lower

the gradation levels of the pixels.

BRIEF DESCRIPTION OF THE DRAWINGS

30 Fig. 1 is a block diagram showing a light emitting device according to the
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t hose pixels nore deteriorated than the reference pixel, the inmage signa
may be so 25 corrected as to increase the gradation |evels of the pixels.
As to those pixels |ess deteriorated than the reference pixel, the inmge
signal may be so corrected as to lower the gradation |evels of the pixels.
BRI EF DESCRI PTI ON OF THE DRAWNGS 30 Fig. 1 is a block diagram show ng a
light emtting device according to the -4 invention; Fig. 2 is a diagram
showi ng a piiredntionyr cuitry of the light emitting device according to the

i nvention; Figs. 3 d 3B.are hs illustrat. .between the
current through %A%a:’rni‘sgﬁt’ %"?’ﬂ%’"@l B PLif cgﬁlﬂlr?’%«gq{'ﬁ’ﬁ’@ '\/5'?’9} 9PYif§ nance
t her eof accopdinel@®eiventigit emtting device of the invention; Fig. 4 is
a graph represent ?ng the tinme-varying amount of current through t he | i ght

emtting el errent diigst BA and §Brare giaphs illystatingacrclatiombetivaen tho cuhemutlwugh i on;
Fi gs. 5A-5C rang il | ust atln a,co rectio nmet.hod 0
adding id ﬂ"b‘%“g Eﬁ’g‘e"%a'lds' %t’meq’éky’ﬂ# Ta3AcE Oﬁéc%?r@i [heq1gﬁg drive

circuit of teﬁﬁtdnﬁ}%ﬁ:ceﬁf@hﬁd\ﬂaﬂuﬂﬁv' ce according to the i nvent ion, Fig. 7 1is
a circuit diagra OWM Ng a currént setting circuit and a Swi t chi ng

circuit; 15 Fig. %ig. s ia algraphkrepicsaptiagtishtime-weryingeamoungof curentithraughche cui t

of the Ilght em fting devi ord_ln o,the ipventjon, Fig. 9 is a block
di agr am shov!lﬁl?be’a’“l‘? ¢m °§§1 ﬂ@ﬁ it (‘f’(?BP'dﬁ"“v“ﬁthl‘%’éwel?t ention; Figs.

10A-10C are di agr gigs Qa:§.Ja%g%@mmmn%%'cbﬁeétionqﬁctﬁ&rebdswbﬁ afhadibg N9 20
devi ce according to the Invention; Figs 1A-11C are diagranms each show ng

a pi xel cior capetatioh; t he |ight emtting device according to the invention;
Figs. 12A and 1ZBPar e6 ?sl gq) rﬂsdﬁg&m ?hho(evvylngn ga f} all )ime cfi}vrécgrlcglltogf ﬁn@ Eiiglhl ght
emitting device according to the invention;
Fig. 7 is a circuit diagram showing a current setting circuit and a switching
circuit; '
15 Fig. 8 is a block diagram showing scanning line drive circuit of the light
emitting device according to the invention;
Fig. 9 is a block diagram showing a light emitting device according to the
invention;
Figs. 10A-10C are diagrams each showing a pixel circuit of the light emitting
20 device according to the invention;
Figs. 11A-11C are diagrams each showing a pixel circuit of the light emitting
device according to the invention;
Figs. 12A and 12B are diagrams each showing a pixel circuit of the light
emitting device according to the invention;
25 Figs. 13A-13C are diagrams illustrating a method for fabricating the light
emitting device according to the invention;
Figs. 14A-14C are diagrams illustrating a method for fabricating the light
emitting device according to the invention;
Figs. 15A and 15B are diagrams illustrating a method for fabricating the light

30 emitting device according to the invention;
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emtting device according to the invention; 25 Figs. 13A-13C are di agrans
illustrating a nethod for fabricating the light emtting device according
to the invention; Figs. 14A-14C are diagrans illustrating a nmethod for
fabricating the light emtting device according to the invention; Figs.
15A and 15B are diagranms illustrating a nethod for fabricating the |ight
30 emtting device according to the invention; -5 Fig. 16 is a sectional

vi ew showi ng theglj ght lokibh G s | | 0 ' LOR. Fig. 17
%8 sootonal vt S RebbMIGiGr Ui Hell S e oLONBRE Pl [
i nventi on; ifveRtion; 18 is a sectional view showing the light emtting device
according to the_, inyention; Figs. 19A-19H are diagrans illustrating

el ectroni c appar g’cguéiés LHRSHERAL XiEW thowing é‘ﬁt"g hemittingleyicgiaceordiag & Heng to
the inventijpRnéd;9- 20 is a graph representing a rel ation between the
gradation level and the io light em ssion period; Figs. 21A-21C are graphs
representi ng t heFigal8 i a sactional viewnshosvigethe flighbemittingdevice mic¢drding teethenent due
to deterioration. Fig. 22 is a block di agram show ng -a deterioration
correcti on ®fPEOMand” Fig. 23 is a block di agram showi ng an operating

circuit. 15 DES T ate & ,?\@ggl P?Igﬁ rnﬁfl‘%ﬁ of a
light emtting ((:I:gZi |'cieﬂ;|(1:%§rdi naﬁﬁgg'?@?h ent | gn vI\‘\gE ﬁ%retral n ef%glv%be
descri bed. lighteniitting davioé acckrdingtgtiseningémtionng a | i ght enmitting device
according to the_jnyention, which jncludes deterjoration correction unit
100, a signal 20Fi& Allig svehe?nrzsawnzlme?at@"iemﬁpﬁ'& gradption lexsbang the it 102,
a pi xel jpOonjoh(dmiddich pedfod; @ current source 104. In this enbodiment, the
deterioration correction unit 100 is forned on a different substrate from
a substrat e wher BigsHd AcUtC enstgraphs represtidng the yarédtions in luminance of the light

emitting clement due to deterioration;
Fig. 22 is a block diagram showing a deterioration correction unit; and
Fig. 23 is a block diagram showing an operating circuit. -
15
DESCRIPTION OF THE PREFERRED EMBODIMENTS
An arrangement of a light emitting device according to the invention will
hereinbelow be described. Fig.1 is a block diagram showing a light emitting device
according to the invention, which includes a deterioration correction unit 100, a signal
20 line drive circuit 101, a scanning line drive circuit 102, a pixel portion 103, and a
current source 104. In this embodiment, the deterioration correction unit 100 is
formed on a different substrate from a substrate where the current source 104, signal
line drive circuit 101, scanning line drive circuit 102 and pixel portion 103 are formed.
If possible, however, all these elements may be formed on a same substrate.
25 Although the cﬁrrent source 104 is included in the signal line drive circuit 101
according to this embodiment, the invention is not limited to this arrangement. The
location of the current source 104 varies depending upon the pixel configuration but it
is critical to assure that the current source is connected in a manner to permit the
control of the magnitude of a current supplied to a light emitting element,

30 The pixel portion 103 includes a plurality of pixels each having a light
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line drive circuit 101, scanning line drive circuit 102 and pi xel portion

103 are fornmed. |If possible, however, all these elenents may be fornmed on
a same substrate. 25 Although the current source 104 is included in the
signal line drive circuit 101. according to this enbodi ment, the invention

is not limted to this arrangenment. The |I|ocation of the current source 104
vari es dependi,ng gegon the,gﬁ)i el .configuration put it 1is critical to assure
that the cursftingsdement- | The deterioration Fofrectinn wai 100 prpeessssian image signgl o  of

t he magnitu f | | g ht ' I : Jhe
pi xel porti %ﬁp@k&aﬁoﬁtﬁ d@ggcéﬂgﬁjpgﬁ?ét& g?"'éé’?ge‘i“?aé%%‘wﬁ S‘W‘E’g? g& I?g‘%{l v 6
emtting el sowiet.104he thicindividuahlightnemittingeeltments ofithe giRéls pndeeserect ake | nage
signal supplied to the |ight emtting device to correct a, current supplied
from the curim@ge sigad suprliedda theosignal ling driye gisenit inj yder thal the jingividual Hght s of

t he pi xel e. l | | e sl 1] ne
drive ci r%uiae{ﬂg}tngocﬁ‘g{één?{h%kﬂt%’éél%sﬁ é%glec;ﬁgﬁ@Lrgqg@nt%P %J]ng ﬁ{eg&n@rﬁ’g of the
pi xel s may [ineskivie circeio 162 séqmentially rseleats ke pixkle provadudi dd@he pikelepaition/ 80X r cui t
102 sequentially selects_the pixels provided at the pixel portion 103

wher eas t he Yhegepsithe signal lipe gdvecirquit 101 respondste arfgsreetsd imagsrsignal inputtedge
signal i nput rr I i: .sel ected
by the scanrﬁ’%gtol *%f’ @&%vge&cgrrgghﬂt&fgga ﬁggl'fsﬁ'kc%gt ri grsgﬁnorgo i(l:ﬁééralrh.é‘?:et i on
unit 100 corgixcuis@82.2a counter portion 105, a nenory circuit portion 106 and
a correction portion 107, The counter portion 105 includes a, counter 102.
The menmor¥ ci r cui tThpdletsrioration scorseetion #ait 00 somnrises ActAYPter POIPN, 1P, 2
non-vol ati | r I @S, e . ' ti | ude n

I mage si gnaﬁn%&?e%rtcﬁ]gi’oﬁaﬁc@iﬁtmyﬁ’o?&g&c‘ﬁrﬂ’gﬁt&n@g?'r e? el(%%%égir%cbw 1 and a
correction iddudistaconhier 2R CTheanérord kircuitpaition dO6 diidlydes @volfilememonn t he

operations of the deterioration correction unit 100. First, data on a

ti me- varyi ngOBasd fanenvelatile seemary 0P whereas the rorgaction pprtion )7 includesan

enpl oyed in; Joght ik Lo hC Lously., st N he
correction 1%12%1559 %r"é’gﬂé}“fﬁ”r é('?%lug 61}921.;, c%éﬂ &gfrg%tﬁ\%h%ﬁcéﬁﬁv&q? l%‘,ﬂg & ncé) tgggtﬁnbed
her ei nl atsr ,datarstorage aidcyit 202, used for the correction of the current supplied
fromthe current urce 104 to each of the pi xebs as ., well as for the

correction of theNexhgescapomnis madg on the qperatiophef thefsterioration correction unit

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

element employed in the light emitting device are previously stored in the correction
data storage circuit 112, The data, which will be described hereinlater, are mainly
20 used for the correction of the current supplied from the current source 104 to each of
the pixels as well as for the correction of the image signal, the corrections performed
according to the degree of deterioration of the respective light emitting elements of the
pixels.
Subsequently, image signals supplied to the light emitting device are
25 constantly or periodically (at time intervals of 1 second, for instance) sampled while
the counter 102 counts respective light emission periods or gradation levels of the
individual light emitting elements of the pixels based on the information of the image
signals. The light emission periods or gradation levels of the individual pixels thus
counted are used as data, which are sequentially stored in the memory circuit portion.

30 It is noted here that since the light emission periods or gradation levels need be stored
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according to the degree of deterioration of the respective light emtting
el enrents of the pixels. Subsequently, inage signals supplied to the Iight
emtting device are 25 constantly or periodically (at time intervals of 1
second, for instance) sanpled while the counter 102 counts respective

i ght em ssion periods or gradation |evels of the individual Iight
emtting elenents of the pixels based on the information of the imge

signal s. Thealdumiilatio8nfahhé tHRehiMes Gicull midlabrleftrabl £ ¥sthprie§a hbevoiagievi dual
pi xel s thus counted are used as data, which are sequentially stored in the
menory ci r sgmoryorliowayer, 3 genergls the groacyolatiteememary isilimitedtingh¢ pembereaafi ssi on

periods or gradation |evels needﬁge store -7 C | ative ner, the
Terory o r &P Tenet 88 afrOEBiabReL b e mich bl et Eo1e Rsw® TERVEr T
general , t Bferded 1y Slord the AatiPARIng thé opéralidrest the ligheemikidpedevade whitd thengs and
hence, an arrangenment nmay be nmade such that the volatile menory 108 is

oper at eds t datatase avrittea t@othe ngnrviolatfle memopieA89 iabregylarttine intepyals daf timeng

devi ce whil.e the ta a Ltten t non-vael atile nory 109 at
Fogul ar 't 1 HEervHls Rl A e Muhdo i orafe ber BRGE RyTbdarellt ThY Shit down of
the power sour ceEmbédimens tcINe a3abld=vdiatle Réthsry Ghclade) sublage WMoY Rhité® tayenoOry

I ncl ude, but are not limted to, static nenories (SRAM, dynam c nenories

(DRAM) , f estatie| memeties (BRAM)e dynamigamemnsigs t (ARAM)e fermedactrics memariesol at i | e

menory nmay S Nyt YP&.0f .1 Q menpr.y. Likew se, the.non-vplatile
menory may (ﬁ‘ggf)cﬂﬁp&‘faslék%ny}'ﬁ 15 ﬁlée %8%%. @gmoﬁ'em?ly a‘fﬁ"@#"ﬁ%ead'y i {Pg H’«S art,
such as 18 frleafoy. THIREWise, tlic ion-vOPAtRE meMOVEMEY alsd Bithprise afy @8 HR metiffes DRAM i s
enpl oyed as the volatile menory, a need exists for adding a periodical

r ef r eshi ng gengnallyi usad imhe agusueh as pflashimenoty dihie npledhowayes thabin peaskods or
gradation | gyal psl rﬁdex%n@oﬁ?g a% Rﬁeg\élgiaﬁfc' Ln%F;'EFCg}’J %e%ao &eRls %or}eac{ag%_lém atile

menory 109 "are inputted signa recti1on circul and t he
current copémsdi¢abrefitifigfunetionl. The current correction circuit 111 grasps a
degree of deterioration of each of the pixels by conparing the data on the
time-varying | unfherenlativedateanthe light emissioninstiads orgradation leels glereddpr ect i on

0212 559685, T et 408 0 L SV iR 0T e 5
signal correction circuit 110 and the current correction circuit 111,

The current correction circuit 111 grasps a degree of deterioration of each of
the pixels by comparing the data on the time-varying luminance characteristic
previously stored in the correction data storage circuit 112 with the cumulative data on

20 the light emission periods or gradation levels of each of the pixels, which are stored in
the memory circuit portion 106. The current correction circuit thus detects a
particular pixel suffering the greatest deterioration, and then corrects the value of the
current supply from the current source 104 to the pixel portion 103 based on the degree
of deterioration of the particular pixel. Specifically, the current value is increased so

25 as to permit the particular pixel to display a desircd gradation level.

Since the value of the current supply to the pixel portion 103 is corrected
based on the particular pixel, the light emitting elements of the other pixels, which are
not so much deteriorated as the particular pixel, are supplied with an excessive current,
thus failing to accomplish a desired gradation level. Therefore, the image signal

30 correction circuit 110 corrects the image signal for determining the gradation levels of
-8-



the menory circuit portion 106. The current correction circuit thus detects
a particular pixel suffering the greatest deterioration, and then corrects
the value of the current supply fromthe current source 104 to the pixel
portion 103 based on the degree of deterioration of the particular pixel.
Specifically, the current value is increased so 25 as to permt the
particul ar pixel to display a desired gradation |evel. Since the val ue of
the current t%g‘bpypltxsls{ h@ &Admn todhe FeRulatiE data ep theclight emissipncnerigds ehe

particul ar %ﬁho n, ) Is! {hg%legmslg}n%lﬁ%eeﬂxﬁ | Cttﬁ tfd mtl{kg s%nQF Eorpécﬁgllr Sl Ch

are not so ertiora are su Wlth an

excessi ve cun0enThe inidgeSighal ddrﬁﬁhérﬂcn%ﬁﬂqlm |gl'ef§bs adepse 6ﬁ&taroaﬂﬁiuldmaéhevel
Therefore, the image signal 30 correction circuit 110 corrects the inmage

signal for ®Etthe mi¥eln By emparing dee dhtaltyvmesh@c-vatyma hanipanee rchptagisfigtic | n

evel st o FrouiayBtCHRl il g P callcrhg& e S R E WO gt "

circuit 11Ghe Fibkt efiRgien ?,ieﬂaad of @fadetidn RRel§iof Gdth pixkl gnﬂsspﬂleacoi'@&i(ﬁﬁ of
deterioration of each the pixels by conparing the data on the

time-varyi ngﬂflcﬂimdﬁ'&#ééi mqu&%rt remls&umnsg Bhectrrtest |dptesiomtion and correcte ther ect i on

per ros o opibaigh SepLetel bies SRieR] o SebBAGH of 4fF pabtiler THIZLT

detects a p&pbcxﬁudll% thel Meige SignbPIs s"hgcdrfb@teﬂra@ab%‘btauﬁetdéﬁﬂrar pilatiRdnABEEL
corrects the input inmage signal based on the %ggree of deterioration of

t he part|@ul'ﬁ$¢9ﬂmdlm889w# iicpytied to the signablin gn&ncmsl@o corrected as to

"nput ted Lo the stbdpek tbs it fyicust Bt fuof B4l € But [RPBARISHER ercal

particul ar petttibratioy ba0tmdyebé Aepivelewithahe Jeabtl @dtéridringongbeat gigél arbitrarily
deterioration but may be a pixel with the |east deterioration or a pixel

arbitrarily théwpmyea dyylgaerdewwypr pinghmeayebe seleeted,nthy imege signek &d, t he
| mge si gnal de(f W lrhgcf%l?o%ﬁslg rﬁalﬂﬁer Oll'hﬂ% nagv trhe ci,g}&%t sué;?he% fr a}n e Of the

current supp curreént source por on 103 is

deci ded bgsedrmreit sbbiRe 304 ROthe gixel pcition £63 lstd@adedolbdsed omﬂfe%eﬁ@t'b@ pixel, atagd t han
the selected pixel, the imge signal is so corrected as to increase the

gradation | dyapixchmoredaterisirated thawse Qréqceodum*e&ttbwmmrslgnnblw@ lcerreated] a5 xel ,
on e Ot e s SRR ETAR" B 3 BOL R AGEIFIR R R BRI, o1
em tting dewntke other hand, the image signal is so corrected as to dccrcasc the gradation level.
Fig. 2 shows an example of the pixel included in the light emitting device
20 according to the invention. The pixel of Fig. 2 includes a signal line 121, a first and
second scanning line 122 and 123, a power line 124, transistors Tr1, Tr2, Tr3 and Tr4,
a capacitance 129 and a light emitting element 130.
A gate of the transistor Trl is connected to the first scanning line 122. Trl
has its source connected to the signal line 121 and its drain connected to a source of
25 the transistor Tr3 and a drain of the transistor Tr4. A gate of the transistor Tr2 is
connected to the second scanning line 123. Tr2 has its source connected to a gate of
the transistor Tr3 and a gate of the transistor Tr4 and its drain connected to the signal
line 121, The transistor Tr3 has its drain connected to a pixel electrode of the light
emitting element 130. The transistor Tr4 has its source connected to the power line

30 124. The capacitance 129 is connected between the gate and source of the transistor
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20 according to the invention. The pixel of Fig. 2 includes a signal |ine
121, a first and second scanning line 122 and 123, a power |ine 124,
transistors Tn, Tr2, Tr3 and Tr4, a capacitance 129 and a light emtting
el ement 130. A gate of the transistor Trl is connected to the first
scanning line 122. Trl has its source connected to the signal line 121 and
Its drain connected to a source of 25 the transistor Tr3 and a drain of

the transi sr ot duifingal Softbed Biobd 30 igaleOtnd 'Buice_GOMEGhafdlsbp Fhe second

scanning line as I1tsS source connecte 0 a gate o
transi st or Preddteamihed pytemtialefard dpplitd sonthegtosser linel 12deind & sattlodei of tholipiect ed t o

the signal lipne 121. T transistor Tr3 has ifs drajn connected to a pixel
el ectrode SMitHg ‘fjl?’@?ﬂ‘ BZ’m“{Cﬁ. ‘if@t theePRWARr ’3?0?“‘#!‘1‘5 F?‘g i B3vGra pRlentals ¢ s
source conngglestelirdtdfydeger line 30 124. The capacitance 129 is connected
bet ween the gate and source of the transistor -9 Tr4 for retaini ng a

vol t age across t Whepahe tramsistos Irt andTr2 e ttmad ON b vhiltdge applieded erem ned

potentials are applied to the power line 124 and a cat hode of the |ight
emitting elfiffeand spaendsseapping lincs he? psiabe: |3 draingigreptel g tigsigton diAisy

potent i al c@hfrél&rdQ{}Qﬁe Eﬁgénfgﬁﬁw-iﬂéuc\’é’ﬁﬁﬂ tﬁ%[ RASArNeQikuil 101.aNgljsTr 2 are

turned ON by a voltage applied to t first second scanning 1 nes 122
and 123, a mitedli lierecthat tha trandistohErdt aparakisih arsatiration segicrobé¢caudel thel trinsistdre

current soyrce 104 included,in the signal ,Iine drive circuit 101. Jt is
not ed hereti‘taﬁa’fs gHe an a%é!“sf’lﬁ?’cel*}“&“ﬁ‘ﬂwergt drainy ﬁ“rée"éa‘{fuﬁ‘ﬁt Sragistas gl nishecause

the trang %tngesseli%,tﬂetfﬁll&ﬁrnge%}gssﬂinaii:n i nterconnected. A drain current of

the transistor Tr4°is 10 expressed by the follow ng expression 1: | =
. CoW L. (Vcs-Vm) 2/ 2 expr ds3iQuyW/L(VEeVa)VES denotgmessiogdt e vol tage; |t

denotes a nmobiljty; Co denotes a gate capacitanc er unit area; WL
denot es a riereVeedanaten agatervolags; hienpiss ‘lﬁy;ﬁmﬁ@}esﬁéﬁ%qﬂ&m‘t?%i on and

a channel hﬁp%ilf' a}cIa,In b\gfx.%%mes}/l 'fht%emaleél @cﬁﬁhaabﬂkmwaty%haﬁee\f,&mﬂ.%not es a

is drain cdrrent. pression 1, all the paraneters t, Co L, and VTH
represent fregien and/akchmseldength i thexdof; Wi fiendtesda threbbeld viahmnandst demoteslat i s
under st ood fr.om Expression 1 that the drain current of the transistor Tr4
vari es dépdtUtAY™bon the gate vol tage VGS

In Expression 1, all the parameters u, Co, W/L, and Vqy represent fixed
values determined by the individual transistors. It is understood from Expression 1
that the drain current of the transistor Tr4 varies depending upon the gate voltage Vgs.
Thus, according to Expression 1, a gate voltage Vgs corresponding to a drain current
20 occurs in the transistor Tr4. The gate voltage Vs is retained by the capacitance 129,
When the transistors Tr1 and Tr2 are turned OFF by the voltage applied to the
first and second scanning lines 122 and 123, a part of the charge accumulated on the
capacitance 129 is moved to the gate of the transistor Tr3, thereby automatically
turning ON the transistor Tr4, Accordingly, a current of a magnitude commensurate
25 with the charge retained by the capacitance flows to the light emitting element 130
which, in turn, emits light. Thus, the magnitude of the current through the light
emitting element 130 can be determined by the current supplied from the current
source 104,
According to the light emitting device of the invention, the magnitude of the

30 current supplied from the current source 104 to the pixel is corrected by means of the
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Thus, according to Expression 1, a gate voltage VGS corresponding to a
drain current 20 occurs in the transistor Tr4. The gate voltage VGS is
retai ned by the capacitance 129. Wen the transistors Trl and Tr2 are
turned OFF by the voltage applied to the first and second scanning |lines
122 and 123, a part of the charge accunmul ated on the capacitance 129 is
noved to the gate of the transistor Tr3, thereby automatically turning ON

the transi st@Wrenteprregliomeisfuitghly. In &ease adhereghe imageqvignal iscdigittlnthe sirente 25

h the ch / . . % e
o enent 130 1o e BlkeP ¥s MRCIFBBRTT ARl WG yafick afid e uf st "
current throdigifal téreectibg bircuie 10 ol dagreeth etieEifiagd Signdl as tdchailgé eheleriptivlobthe t he

current supplied fromthe current source 104. According to the |ight
enitting deight caissioncperind of thedight epitting glement £3Gbfor the purposecefrqoatselliag ppl i ed

f th 1 , i xel i : f ot -10
current odh rog aragRi fen oY nd Bl ' Gise WieE e FRAES i "E Alofour N8
di gi tal, thegrddtioiMeveligInké tpetl ti® coMmeollRd XS mesnst 6 tHedige Sighab corfettiopn! ¥

two val ues and hence, the inmage signal correction circuit 110 so corrects
the i mage sidfeait HO which sarepareetadhe dmagensignaltascto ¢hagpee theymagnibide frthed of

the light enmtti l. t .1 fqQr the rpose of controlling 5 the
gradation | re%’éﬁengﬁ%pﬁﬁcgqg:a’ elfg.%'??ﬁﬁgn%‘ggrgaaher e the image signal is
anal ogous, the grEaglagAoshowdVe! timé-vhfymgPiuntharice 60Me Bighe emiyingaddiserdl t he

i mage signal correction circuit 110 which so corrects the inmage signal as
t o change!l® hHacludeshin tkre light emitting devisatofsihgpmventiono Byevirtugaf e aboveg

ol amont 1 o YoRbPue 4w b ot R et SRBGFLS o ipsd MR soPhA I,

virtue of thejgabB\¢Rows 8hinfCHdrdiig cufient! tifbupR Mieelight ehdifink eldthen® idlddedGn
element is maintained at a constant level. Fig. 3B shows a tine-varying

current t hr ghegRighhemittipg dewiae of ithyy invieetianat Tha cugrgetdthrenght the lighlemittingt t i ng

device of the inyention. The current. theough the Light. emittin e| nt is
mor oased 1 veREN R oo % coipeRlint 3k Bt estostr i, uine cbieliesi h 15
det eri or afsi Ofeteriofatfond. 3, the correction is perfornmed to maintain the

| um nance of the light emtting elenent at a constant level at all tines.
However, in a cas én%}i@ﬁe theeorrection is performed to maintain the luminance of the light

emitting element at a constant level at all times. However, in a case where the

correction is performed at given time intervals, for example, the luminance is not

always maintained at a constant level because the correction is performed at a time
20 when the luminance of the light emitting element is lowered to some degree.

With advance of the deterioration of the light emitting element, the current
through the light emitting element is infinitely increased. An excessively great
current through the light emitting element speeds up the deterioration thereof,
promoting the occurrence of a non-emitting spot (dark spot). Therefore, as shown in

25 Fig. 4, the invention may be arranged such that the increase of the current by the
correction is suspended when the current through the light emitting element is
increased by a given value (0%) from an initial value and then, the current supply
from the current source to the light emitting element is maintained at a constant level.

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

30 limited to the configuration shown in Fig. 2. The pixel of the invention may have any
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correction is performed at given tine intervals, for exanple, the | um nance
Is not always naintained at a constant |evel because the correction is
performed at a time 20 when the lum nance of the light emtting elenent is
| owered to sone degree. Wth advance of the deterioration of the |ight
emtting elenent, the current through the light emtting elenent is
infinitely increased. An excessively great current through the |ight

emtting elksiiRitatDRCHES pbifniish ehel Bhrednt AhRMER the NEYHE Wmittink! BleRkANE thRe
occurrence of a non-emtting spot (dark spot). erefore, as shown in 25

Fig. 4, theontrolledby meansenf thpecumentnoyesd such that the increase of the current

by the correctiQn is suspen when the. current thtou t light. emtting
elenent is | ncrgﬁ?é§“%3° g‘“’gﬁéﬂn°"v§1“§e£(§%°ff‘€%Pﬂ"&ﬂ“‘?"n?fq\%m?w?‘g@ ¥nd t hen,
the currenkhiWeWny thef EudiiIatRe dutd FepPiseiidgrti& light &MiRsibh %Bntiod%nért gradifdioft! ement
I's maintained at a constant level. It is noted that the pixel of the |ight

em t ti ngs désvelsof die individual/pinels and stereddn thea@latilermemery $08 may bonddegupat i on

shown in Fi,g. 2..The pixel,of the.invention may,have any .:-11 cqonfi,guration
Chat  per m 1 uiisiattF ABlyR et ity itsibn Tecine o pbosti TR whichass e ™

control | edipyhdradnoRtild Rfentoty r B9, an@Uihe EresviaaP ddian thalyObéd Ntorkd GRtthem tti ng
device of the invention, when the power is shut down, the cumulative data

repr esent i nep-velatileimgmorgni This pprmptsrthe eellegtiomeiaiachanlative aty on sheokight he

i ndi vi dual pixels an tored.in the | at.ile nory 108 nmay be added to the
cumil at 1 ve ISR eAPi Bf BlaftidafIeLaR of b ol serpéil 15 bp oS, | O
are st ongdaftérihd diBsdi@ent\pelvet-iup.e menory 109, and the resultant data may be
stored in the non-volatile menory. This permts the collection of the

cunul ati ve data Wrthe afor¢emegtioned manrerathe hight esalission pefisdy A igoadatien levels of t he
light emtt] | nt.s. t o ntinue 0 after the su qu wer - up.
In the af opgggehﬁ }@E‘Sega 'ﬁlé’ﬁn l?’%e@%earﬁ ‘31%‘?‘”%‘#{ L BA'S gcra ﬁ%dssegge?i aﬁgga@ on

level s of céMiflatived@htaeh ftid ightcEBI¥EBA Spedibds 6P NFARALA Mewls RRY StBFdCRI | Y
sensed while the cumulative data on the |ight em ssion periods or

gradat i on Femparison witht dhee previpusly: cerad | dasm op t thet Kimepvasying ubmyinancer ed data
ol eront ¢ "GP ok S RACER s OGS 5 el e b e B i .
Thi's perni b ahh@-eb@@ebisgnahist gerfts @R nfiple Qi & bk tatreded such that a
deteriorated light emitting element can achieve an equivalent luminance to that of an
undeteriorated light emitting element. As a result, the variations in luminance are
prevented and a consistent screen display is assured.
20 Although the light emission periods or gradation levels of the individual light
emitting clements are sensed according to the embodiment of the invention, an
arrangement may be made such that only the presence or absence of light emission
from the individual light emitting elements is determined at some point of time. The
detection of the presence of light emission from the individual light emitting elements
25 is repeated in cycles so that the degree of deterioration of each light emitting element
can be estimated from a ratio of the number of light emissions therefrom versus the
total count of detections.
According to Fig. 1, the corrected image signal is directly inputted to the
signal line drive circuit. In a case where the signal line drive circuit is adapted for an

30 analog image signal, a D/A converter circuit may be provided such that the digital
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deteriorated light emtting el ement can achi eve an equival ent | um nance to
that of an undeteriorated light emtting elenment. As a result, the
variations in lumnance are prevented and a consistent screen display is
assured. 20 Although the |ight em ssion periods or gradation |levels of the

I ndi vi dual |ight em' tting elenents are sensed according to the enbodi ment
of the invention, arrarg%ement may ,be made such _that only the presence
or absence Jmage @Bl‘alé?ﬁ"gg? toan éﬁ‘ﬁl‘?&ﬁg'lahh‘?f(?‘iedﬁl&l“eﬁl ght emtting el enents

s determ ned at AH[F{BH@P‘!@ ffgdl Héﬁ"ﬁfschrﬁlﬁ‘u i &et b?g-rag'f of Bf e %ﬁ@@%r@f

light em ssion from hdi v I'ng ment s S repeated
in cycles SOOLBBt1stdhq)l65egr&ethefhgaheteﬁrmg alentent,cthe dighh ehmtghg devict tof rthe

el enent can be estimated froma ratio of the nunmber of |ight em ssions

t her ef r om v einuension dees nop exlusivabnemploy QEL: bytgnay emplew ARy wgcrtlaghltp@lmqg t he
corrected | utted to the signal line drive
circuit. nﬁ&ﬁ?ﬁ%&\%ﬁeﬁ ’ﬁ):aﬂg%dnté hP‘?ne drive circuit is adapted for an
30 anal og i mage signal, a D/A converter circuit may be provided such that
the digital -12 image signal is converted to an anal og signal before

i nput t ed. AIEM@@NME%ETforegoi ng description is made by way of an exanple
where OLED is e | . the light emtting
devi ce of the |wﬁoﬁg?l&gsoégﬁ%lnwﬁfgm%g%@%{%b&ED but may enpl oy
any ot her |ighbodimeitili ng 5 el enents such as PDP, FED and the Iike.

EMBODI MENT  Enbodi nents of the invention wll be described as bel ow
Enbodi ment® 1 10 | An this embedimantsdescriplipsis mage paA meshabior corFecting therimaes or
correcting t I i on of
the 11 ght —ertigt FARE is FoBRE byl Eotrleof SRR e B Wbl SEb e Rechifing O, 0
conpl enent ttbeh@lmcemiaﬁed | um nance of the deteriorated Ilight emtting

el enent on the basis of a signal, given correction value is added to an
15 i nput image si da&me @BP'@%@@WW?%&R"@F@PF&I lupinance of the) detgrigeated 5 | y

r epr esent | n iy GLANRL LRMehCoiPthe 'vAGE 672 SidndlYa BRYF LtoctbRREIE AEARIR 1SR €I N

a | um nance urva
15 input image signal to convert the input signal to a signal practically representing a

gradation level increased by several steps thereby achieving a luminance equivalent to
that prior to the deterioration. The simplest way to implement this approach in circuit
design is to provide a circuit in advance which is capable of processing data on an
extra gradation level.

20 Specifically, in the case of a light emitting device adapted for 6-bit digital
gradations (64 gradation levels) and including the deterioration correction function of
the invention, for example, the device is so designed and fabricated as to have an
additional capability of processing an extra 1 bit data for performing the correction and
to practically process 7-bit digital gradations (128 gradation levels). Then, the device

25 operates on the lower order 6-bit data in normal operation. When the deterioration of
the light emitting element occurs, the correction value is added to the normal image
signal and the aforesaid extra 1-bit is used for processing the signal of the added value.
In this case, MSB (most significant bit) is used for the signal correction alone so that

practically displayed gradation comprises 6 bits.
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that prior to the deterioration. The sinplest way to inplenment this
approach in circuit designis to provide a circuit in advance which is
capabl e of processing data on an extra gradation level. 20 Specifically,
in the case of a light emtting device adapted for 6-bit digital

gradations (64 gradation |evels) and including the deterioration correction
function of the invention, for exanple, the device is so designed and
fabri cat ed Babdddmbiage an additional capability of processing an extra 1
bit data for performng the correction and to practically process 7-bit

di gi tal gradati ohsthisigabegimentt desariptiond$ sipde Tinemethaddodenriecin@the dpageat es on

the | ower order. 6-hi.t data dn no rati.on. When the deterioration of
the |ight es%ﬁq}a[ﬁnﬁgﬁfef?rgﬁe% fﬁo&&agﬂ'ﬂ%@a?mémion value is added to the
normal image si Gigl5AARGNt dhtargddovies ahswing ithepikelidktidrS105560FiEO1. MI&ELSSi ng

the signal of the added value. In this case, B (nost significant bit) is
used for 5t Hbregpixgls204 40 2@ are discusserhe Ttis assvaned that thetpixed 01 suffessthe Jeast

gradation cgpprises bi.t §.4n30. 213 Enbodi me 2 1n tﬁigg enbo%i nt

descri pti on&@m@%’ @'ﬁ péxeireztoﬁosd'fég?g S&I?aéecftcp’:ﬂe(ﬁ'om‘émit the x n&q’ the a

di fferent vgyelD0Dsaftehag el gréatdap@éteurition. F1 9. S5A is an enlarged view
showi ng the pixel portron 103 of Fig. 1. Here, s three pixels 201 to 203

are di scussed. | {The sgreaten;theed detesioratipe ofi shel pizell theifdreater thee dbcremse of

deteriorati he pixel. 20 ffering a.areater. deterior.ation.than the
pi xel 201, lﬁxﬁénaﬁ%cl %@ﬁhcfﬂé&sﬁﬁtﬁ?‘fﬁbe fﬁ'@e‘:&g%é’? i%’f““ﬁ'éctee eo‘f’ﬁ“t‘?’c}ﬁ?whrﬁ@ gr eat er
the det efi aligpldyiny Ddertathchaffi tsed, will BcogfitePlugfindnbe vAIREIOAHIOWn i Figl sBNce of

the pixel. Wthout the correction of |umnance, the pixels, which are 10
di spl ayi ng Ehatisy thgipireh303 presanss a lgwer lumipwnea than thmﬁnﬁ?ﬂiememsalm pinel as

shown in Fi i nj.xel ts a lower |um nance than
t he pi xel 2%’% p\?ﬁ%'}t;e-ggﬁlﬂgd%%gg?lg%éhaé%es@%ﬁ?ﬁg‘ much | ower |um nance than
the pixel 201. Nowkt, actGiludkre€iin’ gpRtations 49 eREbANS MéRuASAY ik BRI iously
Measurenent is previously taken to obtain a relation between the

curul at i ve tekendo ebtaintperelatign bewreen tecymutative data on the Bght emiksionparibds@| s of
(0 S, o ST b BEHE R B AR TR S,
peri ods due to deterioration. It is noted that the cumulative 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 light emitting element versus the cumulative data on the light emission periods
20 or gradation levels are stored in the correction data storage circuit 112 in advance.
The current correction circuit 111 determines a correction value for the
current supply from the current source 104 based on the data stored in the correction
data storage circuit 112. The correction value for the current is determined based on
the cumulative data on the light emission periods or gradation levels of a reference
25 pixel. If the pixel 203 with the greatest deterioration is used as reference, for
example, the pixel 203 is allowed to attain a desired gradation level but the pixels 201
and 202 are applied with an excessive current so that an image signal therefor requires
correction. Thus, the image signal correction circuit 110 so corrects the input image
signal as to achieve the desired gradation levels based on the degree of deterioration of

30 the particular pixel having the greatest deterioration. Specifically, the cumulative
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or gradation |evels 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 light emtting el enent versus the

cunul ative data on the |ight em ssion periods 20 or gradation |evels are
stored in the correction data storage circuit 112 in advance. The current
correction circuit 111 determ nes a correction value for the current

suppl y fromdateeor the dight emission peoigdy 95 @gadstion Hevelfnprg eampased befweere the

ti ' it 112...Th £ lue for t t
o et er m ndffetseE hVSAAY gt il € vimeed Bhiyeph oY enhfiloh 1 s beE | oo
or gradati onpixet/ Rl cal@ilatéd; rtiahe imege’Sighdl §€lso dofreétb® abitd @bmpbhisaiél fob thhe

greatest deterioration is used as reference, for exanple, the pixel 203 is
al | oned to aradation leveldifferenteqr adati on | evel but the pixels 201 and 202 are

lied with ' . hat, .an i i gnal therefor.. i
Correcti off. Thus. TSR IGH.T Bt it Al if B RRPG it ks sl Greendt Y e
i nput i Mage cirghigNad, which readsho’ ific tclulbBve dath 6 AR NigMNehBYEh peRddesr on the

degree of deterioration of 30 the particul ar pixel having the greatest

det eri or at i eiadatiprelevels ofipaoch of thecpizelsnthecunpdative datagdorad imthe mentory bircuitri ssi on
periods or gqradatipn vel s are conpar.ed between.the reference,pixel and
anot her pi x%o,aloé' i(9|%1‘f %HE%gebséﬁﬁgggﬁetcf‘fgn ﬁpﬁ'ﬁgﬁ?cbqfslae‘f? CENQTy V‘Thﬁ’ego °a°§\ xel s

i s cal cul at gehagegigndl b9 dofipEng tHeredd bmSIRtiveCdat£6A Bk Kght eMissANRASA 6r for
the gradation |evel difference. 5 Referring to Fig. 1, the inmage signal is
i nput t ed Yo eradationvigyelssofgagh of dhe pixelsomith gher dagirees jof Gletagjoration rafhie lightt t he
cunul ati ve t.a. on, the |Light em.ssion perj.ods or r tion.level s of each
of "the. pi xelDttpRatt pisfhbieE R he PuREhirs darh oo o BRH) eriRienieniof i ; on
106. The i mapgRlatib® rwenscmefe@t:,ttherueﬁiees: of [de@Ei6iati6R storé® ik @d coecrioh WRtal OF
each inmage signal by conparing the read cunul ative data on the |ight

em ssi on perstases ciseuit Bl2%yr adati on | evel s of each of the pixels with the

degrees of deterigration of fhe [ight . emtti el enent ciated with the
cunul ative data oﬁ‘ ?ﬁ%“ﬂ"b%? h‘&ﬁ%&%&?ﬁ‘ 'B@Fﬁf%‘a&‘?ggiﬁ‘“gglﬁgaa‘ﬁf g(ﬁsoi'se‘?telr@cf’her eof ,
the degregs fof egt@ipé, MEaJikéls 201 nad20n diffee fedhh NBE (piad 203t thet €ofCi rcui t
112. In a case where the correction is perforned using the pixel 203 as
reference, detriprtion,thysyeauiring themomeetipnag thegradativn levefs by way ofthe firagsi xel

203 in the %Fg%l‘?eltofs expected from the cumulative data on the light emission periods or

gradation levels of these pixels that the pixel 201 has a greater difference from the
pixel 203 in the degree of deterioration than the pixel 202 does. Hence, the gradation

20 level of the pixel 201 is corrected by a greater number of steps as compared with the
correction for the pixel 202.

Fig. 5C graphically shows a relation between the difference from the
reference pixel in the cumulative data on the light emission periods or gradation levels
and the number of gradation levels corrected by way of the image signal. It is noted

25 that since the cumulative data on the light emission periods or gradation levels and the
decrease in the luminance of the light emitting element due to deterioration do not
always have a simple relation, the number of gradation levels to be added by the
correction of the image signal does not always present a simple relation against the
cumulative data on the light emission periods or gradation levels, As described above,

30 the correction based on the adding operation assures the consistent luminance of
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deterioration, thus requiring the correction of the gradation |evels by way
of the image signal. It is expected fromthe cunulative data on the |ight
em ssion periods or gradation |levels of these pixels that the pixel 201
has a greater difference fromthe pixel 203 in the degree of deterioration
than the pixel 202 does. Hence, the gradation 20 |l evel of the pixel 201 is
corrected by a greater nunber of steps as conpared with the correction for
the pixel 202., Fig. 5C graphically shows a relation between the difference
fromthe re erence pi xel in the cunulative data on the |ight em ssion
periods or gradabNoenrdfgviegdo Eigd2Q,hdescriptiver isohadgr anlat redmtionehatveencther ect ed
by way of the ipage s he cunul ati ve data

| It ted 2
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l'um nance Qfyt 6 Alh tcynth%t %Eétﬂg bﬁh%mtmﬂg@s@aan%a@me gvaagtiomemofl% al ways

have a sinple nunber of gradation |evel be added by the
correcti aon light ethmgmlgmeml qnhé 1mmomotFigaIZﬂa}ikesmnemnlpleawkcrﬁrphelmageat i on
agai nst the, cunulati n the |ight em i.on periods or, gradation
ovel s, Ao SigpskanHgn of Byeantuuing dis Ations bY Bl caisions Hepeatiog P Gper at i on
assures the, & ata&ek ofqyyreferring to Fig. 20,
description a‘ﬁﬁ’b%hg&e otrﬁhs?ﬁ?legat | orﬂ aée% t he roespect i ve |l engths of the
l'ight enission p&he dodividisl) bisé of hthe | 3-bintimage tsignal cetrespend Jo theser Bglgondi ng

gt e ¢ Erigion eatodh 1 1 1S3 FROREVR, HIegRets el Bh IBPA VS Bncr e ¢ he
i mge Sﬂogﬁhofsqgﬁk;ﬁ%s?se@gs @s1bnt28rs3mdzzlzli USAIFIRSUER tﬂchﬁu%ﬁfn?én't ]pﬂiﬁncld' ght

em ssi ons pearing in one frame period for displaying each of the 8
gr adat i on |bgwedysofahe émbadifentTdfaha Mltumdgnadilgltnl,tthe ofimbérefdithiis natdmjtedsi gnal

a1 angenontd g 1B A G heis st eSS Bsod-ShEmp AL iRaE ot Bl 105 =
22:2:1. A t%ﬁmsﬁm%@ms)ﬁ ﬂEseH%s?@ipfsQ!.ﬂ?ﬁx byrspayyrohrthe ienbodi ment  of

the 3-bit ge sign unber of bitsi1s not limted to this. In a
case where an n- fhe¢ giadaiim lsve@;maictarmmadbglthetdum ofahée hengths ofithe deratiosssofof t he

O R Y o B P P S0k s Wi e Lo i
l'engt hs of cidpfentbUir@tunBA&sct for all the light emission periods, for example, the gradation
level is at 7. Where the light emitting elements are non-luminescent for ail the light
emission periods, the gradation level is at 0.
It is assumed that the current is corrected in order to permit the pixels 201,
20 202 and 203 to display a gradation level 3, but that the pixel 203 achieves the
gradation level 3 whereas the pixel 201 displays a gradation level 5 and the pixel 202
displays a gradation level 4. In this case, the gradation level of the pixel 201 is 2
steps higher, whereas the gradation level of the pixel 202 is 1 step higher.
Thus, the image signal correction circuit corrects the image signal to apply the
25 pixel 201 with a corrected image signal of a gradation level 1 which is 2 steps lower
then the desired gradation level 3, such that the light emitting element thereof may
emit light only for the period of Ts3. On the other hand, the image signal correction
circuit corrects the image signal to apply the pixel 202 with a corrected image signal of
a gradation level 2 which is 1 step lower than the desired gradation level 3, such that

30 the light emitting element thereof emits light only for the period of Ts2.
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15 light em ssions appearing in one frame period. In a case where the |ight
emtting elenents are |um nescent for all the |ight em ssion periods, for
exanple, the gradation level is at 7. Were the light emtting el enents
are non-lum nescent for all the light em ssion periods, the gradation
level is at 0. It is assunmed that the current is corrected in order to
permt the pixels 201, 20 202 and 203 to display a gradation |evel 3, but
that the pixel 2081theygheihis anphodiment dillustentes| digelcasy reedhe cpweglionels 201

4Tt o a8 Bing WHEbixeL ANF asfedts Brsfiiaaf boRIAH RS AfRRIORR . cy ®
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other hand, the iIrRgeasei Whst aGikel SGfh P leadi d@eridraticl isQBEd ad Rfereii@Pehesi gnal
to apply the pixel 202 with a corrected inage signal of a gradation |evel

2 whi ch i s imagesignabigegorreeiad based ondhg additiogrsadhatithmcaresgtion gn theudisplayeft 30

the light em.tti.n ment .t hetr enof em t, L,ght .only for .periaqd of Ts2.
116 Al Choug ki hefipGRe e iRl Pt d 8 e BBt 2 ¢ RE 7Bk Senefon <
performed USbrttaiPR, BiyRith¥d ddditiol RaktioBBé Bre. d Sntthé BfheE hahd, MSa é48¢ Mhefece, the
invention is not limted to this. The desi gner ﬁrrgé@arbltrarlly define the

r ef er encd® piapidel with theogreatest datatierationcis usedbas referenc magg Aighaliis carmactedct ed on

an as-neede S| S 0 i.sh i nci dence of, th radat on. l.evel wth
Phar of St he B dncenb a0 {olbasi S0 38 OHIEE Sl i Graflodl AL ibiiatié

det eri or at i eéhge SofUshelctich fscfoptRdRplay N bladke@Rl BérgdAtheteSisCIIE affl@dcfased on
the addition so that the correction on the display of white is

i nef f ect i ve Spspbeallyi whgn {P00Q(KE is inputterhias'a 6-bit jmaggisignal, any furthensubtrpctioge

signal, for_ exanphe furt'her, addi.ti on _cannot be.done. n the,.ot.her

hand, in a ésag‘)’é_‘\{,%%“rdea‘%x“a"%ﬂgﬁpwt biaﬁg caP Z’Qta é?mﬁl@gg?ﬁxraa’fqr@ﬁﬁ' used as
referencas fehtihgrelBfehi £1aad detériorREd BEHt emit:ihgsﬁmeﬁmsﬁhﬁly b§pldcitig- thé igont r ast
to the correction based on addition, an ineffective Trange of corréection is

for the di spmifiingrlepleatskingneprhenission state).e The method das affeatenedthat spots of

fsgsf Ih](calr ¢ 2L L%?né%\%‘lgg rl}nﬁglo grgggtioinsle\iref'so tHetng § %el‘%ﬁb(%inGg'abli)l%cki %9 gansti)cgsrﬁggthnt%ﬁ'l){'
adequately displayed if a display unit is adapted to display data of a somewhat large
number of bits. Both the methods are useful for increasing the number of gradation

20 levels.

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

25
Embodiment 3

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

30 Fig. 6 exemplifies a schematic block diagram of a signal-line drive circuit 220
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I's not needed and an exact display of black can be acconplished by a nornal
light is emtting elenent and a deteriorated |light emtting elenent (sinply
by placing the light emtting elenents in a non-em ssion state). The
nmet hod has a feature that spots of sonme step higher gradation |evels than
0 neighboring a black spot can be substantially adequately displayed if a
‘display unit is adapted to display data of a sonewhat |arge nunber of

bi ts. Bot h wtiliged Rk MApIEmahtEng e prbserit Givention. cReFérBket uthert) 2204 d&igridfeadat i on
20 levels. In an another effective approach, both the correction nethod

based on ahifl registeraAPb i anemnry circiib A, R20R ddmpmenydcipmitsBH 220 aicyrrentr e used

I n conbination as .sw.thced. at a qiv [ ti0 vel. as, boundary, for
exanple, t ﬁg?vee&'/ng_c%rr%'é’rlasngtr%ﬁ'gencee%_c eraﬁ? %gef 8‘%%{‘“‘{3 Q%Le?eecg W ve demerits
thereof. 25 Enbodi ¢16dk sighal CLEHA si@bhp pulsé Bigndl OP avinpdt @esehift pdgister ref ers
to the constitutions of a signal line drive circuit and a scanning |line

drive ci Sc#20a.prigitalcisnage signpls arg igput tord memary citruiti 4 226b, wheseasraclatoht

et e g SR PR SRR PG SRR kTS, |
Ref er ence nelest aircd? @206les iGpeatiohs df Mmbividual icoitsSfare 4e6WRibad NBYNW YinCi I Cui t

A, 220c a nmenory circuit B, 220d a current converting circuit, and
ref erence rigensdagce with shaflawy ghsignads. a sel ect circuit. A clock signal CLK and

a start-up pul segsignal,.SP are %}IEE i st.er 22 i gi t al
| mage signals ar ggﬁeﬁpoﬁtthgénpggsn(gr%géﬁé%%% géﬁallt é%@g $ e?pe%@seaég%[i § si gnal

I S i nputiot Qo BRGhiTElegi¥RAVL0a ¥ih b ptidbteBniRedwirifguottBed timfgl sipmil isiggnahted.ar e
input to a select circuit 220e. Operations of individual circuits are

descri bed bdledimingsigpaldbihen delivergd;ta eacheoffa plusality ofilyehes & LATAH- 5ATAKe
i f the, . S| - | Se S P h
ShUTt regi stE P‘%&%‘& “f/%’g@%?giéc‘fm 2206 Sﬁéﬁ*%&‘abﬁﬂvéﬁnﬁh?@é‘ nefaéfﬁaf %

shift registe a etermned WrFl SI S

gener at ed. in fHeghifi fgidetr 220 Mhy bSinpad adhlraltglof thtéhes AACATAT 1a JATN aki ty of
| at ches A LATA.1 - LATA - x included in a nmenory circuit A 220Db.
Al t er nat i vdngjudediin amemary cseuiha |22k alterpmpdifying the timing signal via a buffering

15 means or the like.

When the memory circuit A 220b receives the timing signal, synchronously
with the input timing signal, a plurality of digital image signals from digital video
compensating circuits corresponding to one-bit are serially written into the
above-referred plural latches A LATA _ 1 - LATA _ x for storage therein before

20 eventually being delivered to a image signal line 230.

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

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

30 A period of time until the completion of a process to serially write plural
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in the shift register 220a may be input to a plurality of |atches A LATA -
1 - LATA _x included in a nenory circuit A 220b after anplifying the
timng signal via a buffering i5 nmeans or the |like. Wen the nenory
circuit A 220b receives the timng signal, synchronously wth the input
timng signal, a plurality of digital imge signals fromdigital video
conpensating,.circuits, corresponding to_one-bit are serially wit into
the above- ri$'&t ITBRECH1ENR I‘“‘Pé?ec‘ﬂlsitggﬁs BA‘%E?'PS R’°§°“|‘_)1('T'i1“' megmof F“‘”é't“d& §§%b

t herei n bef WH is |5 : : 2 OB ' | nakil 230.
In this enbg%li%ﬂéeﬁ% lfﬁ)’;{teepl ur al ﬂ]e‘ecl)?g e lt‘é’i%apthteqme'ﬂeﬁ&ig?ef&kgaaé)rehg{‘ﬁ‘y

di gi | mage signals are seri

witten i ntwhicth&honzonta)retriaciogptriodl ig adiieddotheding pemod. ATA 1 - LATA - X.
However, the sco of the present inventiqQqn.is.not sQlely limted to this
arrangenent . For élighjrpmatig ope line periady latch vigmieare dellyared toh Blusaity 6 ges of
| at ches prse i 1tAg Mo I T CWafd ; | < 0l i n
order to gnzgtpgesd?gi t al H?na{j‘éTgi'gg;He fsd @0@2&5%0?%%@&@?? 20?%?)%?@%“ each
of the indi sighahlingr23lipSimultapeowsly] al pluiality efidigital eage Sipnals mathined! bysa
referred to§s "division drive" for _exanple. The nunber of the stages

i ncl uded i n RpalitypfdetghessLAEA or} o 4ATH _a% Prefentinthe memopy, At ARZ0b @l e,
when the | atgk Is i : r f 44- es LS il

referred to‘g@?ﬁih@r?oﬁﬁ’ |t3iasé]gﬁhgjrelﬁ\r}g#m%oﬁ peBr)i'old 0 ?tﬁiwyéphér%%'lﬁllh?%ce

conpl eti on abovee efemed seniody siecuitdd 230c\for dteragd thein, - 18 digital imge signals
into the all stages of ]Jatches present [n the nmenory circuit A 220b  is
called a 1% ne por AJYT flffkeciﬂilvalgathea@gn%&&ﬁf dwagﬁ@g?"frlw EMIRPTY SFBHS to a
period in vhbsh, JyRAEdneaay it Gk &mhgaﬁnﬁrw@mﬁﬁm@%s& $het 1 Q8sild BapPer i 0d.
After termnating one line period, latch signals are delivered to a
plurality ofdigital imigelsignaBB coi@dpondiiig to théTdlowing bred kit ara sexiadlly iverittendmoithe
circuit B 220c via .a latcjéﬁz signal line 231, Sipultaneously,, a plurality of
digital inagBeraeryneirauit, ¢ Q?ed%ﬂ?‘{’& the | s5pond-roynd, fonp-Aing rpeEiofl Ay Ainderpvay, | ATA -
X present ing;khe:t . | Iyt . hi ' a
plurality opl 1#1%? éﬁ%@%g aiérgﬁi_-éhlmﬁh{ﬁ@oﬁf >8<l r%l\r{\fggefr%tg Eiafié {lﬂigﬁrcggg\?edu?ﬁg ter red
menory ci 1sc wohvddtidPfrcuft @20t orage therein. to After fully delivering the

retained digital | e signals to the ry circui 220c, synchronously
with the timng si’ﬁ?tfnl prrend COPYIHRS ﬁgmabgfiﬁoeﬁmse? égqt]%‘?g‘ﬁ é {°“‘ys°“mg
circuits C1 - Cx. Based on the binary data of 1 or 0 of the digital image signals input

to each of the current setting circuits C1 - Cx, magnitude of signal current Ic of signals
to be delivered to the following seiect circuit 220e is determined. Specifically, the

20 signal current Ic is of such a magnitude just enough to cause a light emitting ¢lement to
emit light or such a magnitude that does not cause the light emitting element to emit
light.

In accordance with a select signal received from a select signal line 232, the
select circuit 220e determines whether the above signal current 1C should be fed to a

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

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

30 circuit C1. Likewise, each of current setting circuits D2 - Dx has a constitution
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digital image signals corresponding to the followi ng one bit are serially
witten into the nenory circuit A 220b. During the second-round one-line
period is underway, digital imge signals stored in the nmenory circuit B
220c are delivered to a current 15 converting circuit 220d. The current
converting circuit 220d conprises a plurality of current setting circuits
Cl - Cx. Based on the binary data of 1 or O of the digital image signals

i nput to f ' yrcuits C1L - Cx, nmagnitude of signal
current | Cq@@“g?é%%ﬁ°%‘%ﬂﬁgﬁﬁ$‘g?‘ghﬁ%-O the follow ng select circuit 220e
I s determ ned. Sjpkeicirremt! septingt biecuR0C3i gmedrisesu three fulloiving: sa @hrrent cdupply
magni t ude just enouygh to cause a |ight emtting elenent to . em¢t |ight or
such a nagﬁp'ersaé%ﬁgqr trpgemistign selss SWL1aWe; e Raj of i vegters| labbad B2 t
light. In It Sj r | C i.gnal
[ ne 232, ChaRRAERE Bokly apaRF sk oSlciRBlor GO%NAGe] FRE SfshChepi
current IsCseilvoel681 seidémital to those 25 thecaboes paderdidnigansiswirsaTrll andel'rd pravided! t age

t hat woul d cause . .the transistor Tr2 to turn ON should be fed to the

cor r espondifPfandndividualinixel  Fi g 7 exenplifies concrete constitutions of the
current setting g ] : d [ Lt s SGht ve. It
shoul d be undersﬁog}%q%%égnéggg dg%x@%&?s%gﬁf} thg trfs:d?\%mc?%lrtgﬁi ?éﬁ%z?éjg,&pcﬁ has a
constit uti anpplyditili isadontrollédhbhy aoturtdne catmpemsating cirait, sberebynghdging theui t C .
Li kew se, each of cyrrent setting circuits, D‘Q - Dx has consfitution -19
i denti cal t(voltagsaRupplied-to g noaripvession mpyt termpings of @lqpcﬁ%@“%&mlﬂﬁ{“ gteted; ng
circuit 1. ' A NG, r : s anOUr
transm slsg [ 5?1%%%%5 g\?\‘i&?y g%%:é)g%ldgg ag’a"'u r{’ of%ﬁé%b?ﬁey%nﬁ%ﬁgﬁégngwﬂlngz It
shoul d be rSW2zdranhakhe pwirent isupplpfsoarce rédiscant b caififdllpd.ovindsdiition, foehecur r ent
supply 5 source 631 is idgntlcal to pse of the above-referre ransi stors
Trl and Tr ZUBFYFRRRY SOUTEH n"i‘%’&ﬂt\wlab' fmitzd,ta the Gogstytytion ?sdi‘?fcr f‘é"?vﬁg devi ce
. based by thg.RiiGREBE doRfGINthE ARe HiaHnitAN PR cithAP!cdn GR1 differ&RBt Ol | ed by
a current conpensating circuit, thereby changing the voltage supplied to
an non- i nveceirdemce withtthet constitutidn affthecurepesupplysowrce.anpl i fier stored io in
the current supply.source 631 O?S a result, nagrgwludg“pt‘facurre } fed to SW

and 15 Switching operations of the transmission gate re controlled by
the digital image signal output from the latch LATB _ 1 present in the memory circuit
B 220c. Those digital image signals delivered to the transmission gates SW1 and
SW3 and those digital image signals delivered to the transmission gates SW2 and SW4
are respectively inverted by the inverters Inbl and Inb2. Because of this arrangement,

20 while the transmission gates SW1 and SW3 remain ON, transmission gates SW2 and
SW4 are turned OFF, and vice versa.

While the transmission gates SW1 and SW3 remain ON, current Id of a
predetermined value other than 0 is fed from the current supply source 631 to the
select circuit D1 as signal current Ic via the transmission gates SW1 and SW3,

25 Conversely, while the transmission gates SW2 and SW4 are held ON, current
Id output from the current supply source 631 is grounded via the transmission gate
SW2. Further, power supply voltage flowing through power supply lines V1 - Vx is
applied to the select circuit D1 via the transmission gate SW4, thereby entering into a
condition where IC=0

30 The select circuit D1 comprises a pair of transmission gates SWS5 and SW6
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SW2 fromthe current supply source 631 can be controlled. In addition, for
the current supply source 631, it is not solely limted to the
constitution as described above, operations of controlling the magnitude
of output current can be difference in accordance with the constitution of
the current supply source. 15 Switching operations of the transm ssion

gates SW - SW are controlled by the digital inmage, 6 signal_ output fromthe
latch LATB _and anripeasier Inb3. ¢ Switghing operations pfithe pansppssiongales S WP SWe mage

. Is del _ Ceai  ai tal
Tmage oi gnal SESadRe by Syl AR anak ¥USRERe B buoflng e Utpl AR a0l L2

respect i vel yioithy gaisatissipn gatss SWS aind SWo dre lvesediwith héspedias aacheothér bythe
arrangenment, 20 while the transm ssion gates SW._and SWB remain ON

transmi ssi oninyertesdnbS and ths, wirile thedranginissign gate SWH derpaipe OPb theothgpdate t he

Vai e ot net PHEeRE Qiiing Yo R, [wil, oL fRseldh Pl SUERTHEON. 87,

circuit D1 aghe ab&edigrallEirednt Id & déiiertdifd the 31paal Ifei SIN  OMAiRSthS\Wananidsi&y'B. 25
Conversely, while the transm ssion gates SW and SW are held current

ON
I'd out put  f reate SWS remeins Nsa ypliage sefficient 93w QN ghe abyedrappistor el is fed
transm ssi o te urther, power supply voltage flow ng through power
supply i negtogﬁes-lg'\?xw%%‘?'fappl ied to the select circuit D1 via the
transm ssion gat e Ref¥ring 6T FipY 6€stafi, i the dbbVe sérial GioEtisées Odte imuRanebisly 30 The
select circuit D conprises a pair of transm ssion gates SWob and SWb -20
and an i nterexseutedyithingetlingipatodinallthe eprsend settingcirquith €i- (X Ryaseghinghe S\
and SW6 are_con | -G hi L.gana b L f e L $.chi ng
oignal s r espttnt eyl SRt A6, ALathilEiche SEbELt b Ealicif S0 b6
inverted W td&eliveedesill the sipadliines ReEleltyd bythe conbspoiding digha imagesighalss, whil e
the transm ssion gate SWb remains ON, the other date 5 SW remains OFF, and
vice versa. Wil e Gonstitntiemethihs dlriyp cijenib ussdgfor embedydng e presgat inpensionds gnal
current Ic is,delhverad:t - li ne. Sk M ibh NS s gate
SW6 renai ns t,sg(lfmﬁftﬁggeﬁsth@i‘iii"gﬁ?h‘t Sft urn \ﬁ@hjé%g%% (ta\l&%'r anm@géﬁgﬂz S
fed to the air@gfttonveming SkcuiReleaiplified ii thehbgve esa@Rion is hbEsoddlp Vimire to al

processes are simul taneou_sll}/. L
the structure shown in Fig. 7. Insofar as the current converting circuit utilized for the

present invention is capable of enabling digital image signals to be used to select either
of binary values that the signal current Ic may take and then feeding a signal current
bearing the selected value to a signal line, any constitution may be employed therefor,
20 Further, insofar as a select circuit can select either to feed signal current Ic to a signal
line or to deliver a certain voltage sufficient to tumm ON the transistor Tr2 to the signal
line, any constitution may also be employed for the select circuit in addition to that
shown in Fig. 7.
In place of a shift register, it is also practicable to utilize a different circuit like
25 adecoder circuit capable of selecting any of signal lines. —
Next, constitution of a scanning line drive circuit is described below.
Fig. 8 exemplifies a block diagram of a scanning line drive circuit 641
comprising a shift register 642 and a buffer circuit 643. If deemed necessary, a level
shifter may also be provided.

30 In the scanning line drive circuit 641, upon the input of a clock signal CLK
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1o executed within one-line period in all the current setting circuits d -
Cx present in the <current converting circuit 220d. As a result, actual

val ue of the signal current Ic to be delivered to all the signal lines is
sel ected by the corresponding digital imge signals. Constitution of the
drive circuit used for enbodying the present invention is not solely
limted to those which are cited in the above description. Further, the 1is

current conMmrd stag-up pulse Sighd WL tihiag sighal RegchbAWA. dTRE gefdrhted tinSng Ot
solely limted to the structure shown in Fig. 7. |Insofar "as the current
converting sgnatis bufferied iand chmplified hy thgrtudigncircyit 643 iand then deljpyatdetood

enabl i ng di gi taIo i magea s'h%:]al s to be used to select either of binary
val ues t hat %pélfhd'ﬁ Fandtie % 1 c may take and then feeding a signal

current bearing Af}ﬁ‘urﬁﬁﬂg%ﬂ gﬁicy%lftlﬁoieotrﬁ'ns%itcﬁﬁ%mlpbﬂﬁ% phitls eoReshbadig On nay
be enpl oyed therefor. 20 Further, insofar as a select circuit can sel ect

ei ther t o fansdinsi grealconnectednto lindividual s¢agning lindésne Since dt deljeqeiredataert ai n
vol tage sufficient to . turn ON.the transistor., T o t.he signal .line, any
const Pt ut i ey o Oy syl o BloB inglied o eigfls SpCSDoRing B ¢ 5
that s hO“”bdeﬂinE} tfle bifffer!citciit 642is @ipaBleTtiabdoninisiiaihEllow of a lafgeAdutrentdr act i cabl e

to utilize a different circuit liKe 25 a decoder circuit capabl e of

sel ecting any of Itishovdd beinotes thakgonstitudios taftthe iscanning lnes deivencingpit bhle dri ve

circuit is desgcribed, below .Fig., 8 e lifies, a block diagram of

Scanni ng. 118 B8 tos Bethemibisd detiof 5F R mrereSofentoR e aote bl Birded oy
buf fer cio oM bn&éhdwnl i HgSBEGCRE &l plae bEhglabovdietdrRld sHBYreglsk®, iP€
provided. 30 In the scanning |ine drive circuit 641, upon the Input of a

cl ock si gnab afsokpractigabigntp atiizeaat differeptiicireuitiliynd dgpden circuit capablegnfil i s

generated. The.generated timn signal is buffered and anplified by the
buffer ci rcﬁﬁreftlél@yﬁﬁcat“ﬂglﬁmﬁggi vered to a corresponding scanning line. A

plurality of gatqtheQlonéthfiich bise DnSthd EmEINRARI e Rise BleSreAlell BYPOUME NY 5
one-line are connected to individual scanni-ng lines. Since it i's required

to sinult drestyenmbinadrwithO8mbodimental ¢1t2/ of transistors included in pixels
corresponding to one line, the buffer circuit 643 is capabl e of

accomod}it i ng flow of a large current. It should be noted that constitution
of the scammhbsliimeste drive circuit 641

In the light emitting device according to the embodiment of the invention, the
deterioration correction unit is formed on a different substrate from the substrate where
the pixel portion is provided. The image signal supplied to the light emitting device

20 is subjected to the correction in the image signal correction circuit and then inputted to
the signal line drive circuit via FPC, the signal line drive circuit formed on the same
substrate that includes the pixel portion. The merit of such a method is that the
deterioration correction unit features compatibility by virtue of the unit design, thus
permitting the direct use of a general light emitting panel. This embodiment

25 illustrates an approach where the deterioration correction unit is formed on the same
substrate that includes the pixel portion, the signal line drive circuit and the scanning
line drive circuit, thereby achieving the cost reduction because of a notably decreased
number of components, the épace saving and the high speed operation.

Fig. 9 shows an arrangement of a light emitting device according to the

30 invention wherein the deterioration correction unit as well as the pixel portion, signal
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provided for the light emtting device of the present invention is not
solely limted to io the one showmn in Fig. 8 For exanple, in place of the
above-referred shift register, it is also practicable to utilize a
different circuit |ike a decoder circuit capable of selecting any of
scanning lines. The constitution based on this enbodi mrent nmay al so be
realized by being freely conbined with Enbodinent 1 or 2. 15 Enbodi nent 4
I n the |i ghtlinendnivei eitpuitcandcssannieg line Wiive sircwit arenintrgrallynformed opndhe samat i on,
the deteriaoration cprrection,unif. | r differ o SIRSLT from
t he subst ratsé'gé%ag?e ‘Qts'r%glpll";(eeﬁk Vﬁo‘lr‘{ﬁ“ﬁn‘{"?sgg %’3'?“ Z‘H‘% él'hvg cﬁ%g'gteﬁ% %;Hg’{ef}

suppl i ed to porgord 4@Ha poWet 1ihd1903] QX IFPE 4% dnd aSdbdrRedLRA dofreétivm Wi 409GHé ON i N
the image signal correction circuit and then inputted to the signal line
drive cir cuiintegially femmedionea siibstrai¢ 403. nNegdleswetosay, alpyout on thecsubstratdis nobine

substrate that,incluydes the pixel partion. The rit of. such thod is
that the. ‘adrepebie. e cimoRfpdi homR dhithe Peueor EvERtn e IR ege URE s e of
the unit desingRidubl®locksPfé Birkiged tn tloSe SdjiRaty WRR ot aRotB@NGHRthel thgtut of
emtting panel. This enbodi ment 25 illustrates an approach where the.

det eri or at i ohe signal dine archtha like of the warimglgngsh thereof takap Inte considerstion.t hat

I ncl udes the pixel.partion, t signal. line drive circuit. and the scanning
line drive circui t]:het'H’eaggtﬁgng{gﬁrf”élv%hﬁmteﬁ@pé%a ¢ ?"é‘é‘:l?cltsi'_'o’ﬁ“tbe ctgutilg lglf_g%

not abl y decrgafmedorrddivhedircaft STOP ARfRiofatioh RrepRmeusitMONFia ke FPe 4D60h
speed operation. Fig. 9 shows an arrangenment of a light emtting device

accor di ngitt oSubsequety, the\corregteshimaige pighal is inpuitrsite thesignal line driverciresit 42. unit as
wel | as the pixel tion, signal -22. 1] rive circuit and scannjing |line
dri ve o roui b ar e Tbe R Foion £ dfdRe heM6afibd Bhitesn andy RANET e
drive circuigdthétQrnd2ab &R08Ht T dutrest litpmRAGdIk W durid@BsoufcePbiX@k sigh@l lih@n 404,
a power |line 405, an FPC 406 and a deterioration correction unit 407 are

i ntegral |y fdsivesircahisometied.r sAecorting toNbeembaedimeny, the pmount|af gument ontpuhe
substrate is, not ure. wever,

5 limted to.fhe.e E.di nent sha In the fi
its favor 618 b gerPhabieerBr WUCERT SRbERUL LR, dohybiddey bRl S Ere
with one anaduiRht dtrdebtidn\Ercuyi theddmbddifient it linlited @0 BilartdAgemhédte Phe t he
wiring length thereof taken into consideration.
current source for controlling the amount of current through the light emitting element
need not necessarily be disposed in the signal line drive circuit.
In the embodiment shown in Fig. 9, the deterioration correction unit 407 is
disposed between the FPC 406 and the signal line drive circuit 402 so that the routing
20 of a control signal is facilitated.
This embodiment may be practiced in combination with any of Embodiments

1to 3.

Embodiment 5
25 In this embodiment, a configuration of a pixel included in the light emitting
device of the invention is described with reference to circuit diagrams shown in Figs.
10 to 12.
A pixel 801 according to the embodiment shown in Fig. 10A includes a signal
line Si (one of S1 to Sx), a first scanning line Gj (one of G1 to Gy), and a power line

30 Vi (one of V1 to Vx). The pixel 801 further includes transistors Trl, Tr2, Tr3, Tr4
=23~



The image signal froman external image source is inputted to the inage
signal correction circuit of the deterioration correction unit 407 via the
FPC 406. io0 Subsequently, the corrected inage signal is inputted to the
signal line drive circuit 402. In the current correction circuit of the
deterioration correction unit, on the other hand, an anount of current
outputted froma current source of the signal line drive circuit is
corrected. angCPi5diantightO efbne EMHRENTEST2 ahd&n BPUeRincel 863! I ARkougHt Roit  from
the current source of the signal line drive circuit is corrected by neans
of the 1s daeesearily ceuiredtthe gaparcitange 803 iy provided daomarapositiviely retaining @i ted to

this arrangepent, .The. current, source.for controlling t a t ;of current
thr ough 1 nAOITEREetE Yo yqakEF-Gi oA S i T iekerlbed 5, BTOHL L 0B 1 The
signal i newogditNA thd Voitdpé herkin i§ BeirR O ich® B poRRMAifdierite FronPihe lghdund

deterioration correction unit 407 is disposed between the FPC 406 and the

si gnal | snantess etherplisepgrticuladp dessribésht t he routing 20 of a control signal
is facilitated. Thjs,enbodi, e ma racticed in conbination with any of
Embodi ment 5 1 BOU g TABSIHARntra RS I8 KRy e P @bt SPanfinen fon o
a pixel ingne@§d The §duecel dnddaife 6F theitR@sistdL Yi4CRe 0bnnebiRd dMhe RignallideSi

described with reference to circuit diagrags shown in Figs. 10 to 12. A
pi xel 801 aaddedhhdrain of the tranvspndrl, respsolivelya Mihg. sonwa qndcdraineef tesi gnal

o pover |k i e ' PIR SPld  PBn kL

transi st@r gespedivellft 2, Tr3, Tr4 -23 and Tr5, a light emtting el ement 802
and a capacitance 803. Although not necessarily required, the capacitance
803 is provi ded fbe trapsistors Js1 tand dir3 hps tieini gates £onnestedagecachy ather. v dheage)

across the gates d,source f transi stors [Irl nd M..lt«,i S .,noted
PoeShe v SPREor iy hRRURESTeP hnd 32 HFAM Srlbdiedlo e BoyM ydd vi, mngoted, |
ground 5 uphassr TEN R4S Bat Al i d?ath dhdeicoblfeeted! d1dCthe BIR4iR théieoft ik Faghest Or s Tr 4

and Tr5 have their gates connected to the scanning line G. The source and
drain of t lsennecigddo the spurqy of the Bansisinided.ed to the signal |ine Si
15 The transistor Tr3 has its drain connected to a pixel electrode of the light

emitting element 802. The light emitting element 802 has an anode and a cathode.
In this specification, the cathode is referred to as a counter electrode if the anode is
used as the pixel electrode, whereas the anode is referred to as the counter electrode if
the cathode is used as the pixel electrode.

20 The transistors Tr4 and TrS may be of n-channel type or of p-channel type,
provided that the transistors Tr4 and Tr5 have the same polarity,

On the other hand, the transistors Trl, Tr2 and Tt3 may be of n-channel type
or of p-channel type, provided that the transistors Trl, Tr2 and Tr3 have the same
polarity. The transistors Trl, Tr2 and Tr3 may preferably be of p-channel type if the

25 anode is used as the pixel electrode and the cathode is used as the counter electrode.
Conversely, if the anode is used as the counter electrode and the cathode is used as the
pixel electrode, the transistors Trl, Tr2 and Tr3 may preferably be of n-channel type.

The capacitance 803 have two electrodes thereof connected to the gate of the
transistor Tr3 and to the power line vi, respectively. Although not necessarily

30 required, the capacitance 803 is provided for more positively retaining the voltage
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and to the drain of the transistor Trl, respectively. The source and drain
of the transistor Tr5 are connected to the signal line Si and to the gate
of the transistor Tr3, 1o respectively. The transistors Trl and Tr2 have
their gates connected to each other. The sources of the transistors Trl
and Tr2 are both connected to the power line Vi. The transistor Tr2 has
Its gate and drain interconnected and the drain thereof is further

connect ed t deathevolioge)cecress thaesate andsopise M thestransistar, Tidsi Adgitiopally, s it s

The 1 gnt crpptiaieeanl 88} bEhESIERt RircigBulilf MuainE hf b0 FUARH>

speci fi cati Gransisloss TratahdW2.i s referred to as a counter electrode if the
anode is wused as the pixel electrode, whereas the anode js referred to as
the counter el ect Andbe jpixel shewe dp Hige 104, aswirenis synplied)ita dhe sjgsak Hagids 20

h i _ . : ,
bl ovi dod Ehanialled pE ity b Wyt Rhulfs IRANNS' iy 8 SiBe HnePaRROARGH, | 0

ot her hand, Kiedsthe\&itéidRitfon Wotrectiondinnerves b doRigciiie ahoint@f 2oielt outppe  or
of p-channel type, provided that the transistors Trl, Tr2 and Tr3 have the

sane pol arifrgm theheurrenkpayires: oThe Bradatiqn levelf the Bixghis qoFrested Ay contrlling

Cat hode 1 s JSE el bReioR ofIBR Bt e WBFCqRRile BeBlnCaor by eafi e ARmRE . (o

as the countggnabtdfected®9 tidttdrideationcwéttion anitised as the pixel el ectrode,
the transistors Trl, Tr2 and Tr3_may Er.eferably,be of n:chanpel t}/pe. The
capaci t ante 803 havpixel@P5eshewn in&igs 108 dncledes dhsrsignal bige Sh(angS1daSE)dhe ¢ he

necossar i1y f3SihE RE CiRRIERE G106, Gy ahERRHbIE T vidthe U9 19300

necessarily re e capaclt e 'S provi

positively reteapinélrgdstfaahstchélads the Bdndigeds rv,oTiRaTes) amkTds a lighe egiiting and
source of the transistor M Additionally, a capacitance may al so be

provi ded forelerens Befsi andva) ganacitasicn 3y t halthanel peli megsasapiy tmeauiredy 4B stors
1S M bRl 561 5 W o 194y SHALSHL n SRR b Sty 1 e
line drivg Cickds¥hkespeotive psiast gaicardaionict of fitransistors MeCand2uni t serves to
correct the anmount of current out put .
The transistor Tr3 has its gate connected to the first scanning line Gj. The
source and drain of the transistor Tr3 are connected to the signal line Si and to the
drain of the transistor Tr1, respectively.
The transistor Tr4 has its gate connected to the first scanning line Gj. The
20 source and drain of the transistor Tr4 are connected to the signal line Si and to the
gates of the transistors Tr1 and Tr2, respectively.
The transistors Trl and Tr2 have their gates connected to each other, and their
sources connected to the power line Vi. The drain of the transistor Tr2 is connected
to a pixel electrode of the light emitting element 806. The capacitance 807 has two
25 electrodes, one of which is connected to the gates of the transistors Trl and Tr2 and the
other one of which is connected to the power line Vi.
The light emitting e¢lement 806 includes an anode and a cathode, The
counter electrode is maintained at a given voltage level.

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

30 provided that the transistors Trl and Tr2 have the same polarity. The transistors Tr]
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fromthe current source. The gradation |evel of the pixel is corrected by
controlling the light em ssion period of the light emtting el ement 802 by
means of an inage signal corrected by the deterioration correction unit.
10 A pixel 805 shown in Fig. 10B includes the signal line Si (one S1 to
Sx), the first scanning line G (one of GL to Gy), and the power line Vi
(one of V1 to VWx). The pi xel 805 further includes the transistors Trl,

Tr2, Tr3 a n | enent 806,. and, a aC|t nce. 807.

Al t hough no d-rfrgé%aé'a‘?mﬂ{ftb Yeg}u hﬂ%e’l{ ﬁB gﬁ&ﬂ?‘?a‘ﬁd‘ée‘hﬂf’? &FH%‘EF f or
mor e posi tiandltie Ethdiens Gedas\URe Eqmter CRR{r&deY OlcoAd@ el lﬁth@%@&sls%sécﬁa%oem ive
pair of gate and source of the transistors Trl and K/l The transistor Tr3

has its gatthe eountnselestodecandithe eatharde is usedras e pikelelagirodel iblee transistoreTeind dr ai n
of the tra . Jr ect to the signal line Si and to the drain
of the trangz'flmwa*P%feaf?@%ég% ?‘jype’The transistor Tr4 has its gate
connected to the Tﬂabrtﬁhsnasn%mwrhgdllrrm%a@ be Jﬁlﬁcha%ﬂelst?]dé Gfeoﬁpiihslﬁél frpef the
transistor Tr4 are connected to the signal line Si "and tpes of

transi st or Pravidedthat the tzanslsmﬁ)"&@tandék‘yhawm &amamglastt)or s Tr 1 and Tr 2 have

their gates conn their onnect dto the
power [ine Vi. Tﬁrgﬁlger g&%l g‘fb F &Qﬁs r CUFfet P‘éppiﬁﬁﬁgéﬁ%alg"?' ¢ Ki xel

el ectrode abntréleed by heamyTot tHef‘tﬁlr@hteﬁﬂh?éc ﬁ@ﬁdchhﬁt&aﬁ%ﬁ'l 18 Rive bhrciis tWo 25
el ectrodes, one of which is connected to the gates of the transistors Trl

and Tr2 andvhereas tm%&rm@m@n@mvmmwnitf;er&mwneq thepamopmt pbcment putputVi . The

| i ght em tt I | and .a cat count er
el ect r odQ |f{sd?lgmtah|een‘f%gi§ ﬁttes % %+ n‘F‘é‘gé’g & RiRel lsrﬁaff‘icﬁﬁﬁgx ﬂgﬁ%‘mﬁ“ and
Tr2 may be g ngmcm@mi p&ﬂaﬁopmeqigh@emﬂgQlente)sps% b?QnEHnQ\UfQEéjnﬁ t the
transistors Trl and Tr2 have the same polarity. The fransistors Tr -25

and Tr2 nayighakgomeetpd 9Ythpdptechrahm¢orteyw wfit. t he anode is used as the pixel
eheotrode o LR R B A0S A S B SRS
pi xel el ecttheofist scaiing iG] @nO6GT #d GyﬁadecBha sEMMing ik 4 a&aky)f et :onpy)hannel
type. 5 The transistors Tr3 and Tr4 ma n-channel type or
p- channef ta)ghdhe power line Vi (one of V1 to {l/x) Thc pixel 810 further 1ncludes the
transistors Trl, Tr2, Tr3 and Tr4, a light emitting element 811, and a capacitance 812.
The transistors Tr3 and Tr4 have their gates connected to the first scanning
line Gj. The source and drain of the transistor Tr3 are connected to the signal line Si
and to the source of Tr2, respectively. The source and drain of Tr4 are connected to
20 the source of Tr2 and to the gate of Tr1, respectively. That is, either one of the source
and drain of Tr3 is connected to either one of the source and drain of Tr4.
Trl has its source connected to the power line Vi and its drain connected to
the source of Tr2. Tr2 has its gate connected to the second scanning line Pj and its
drain connected to a pixel electrode included in the light emitting element 811. The
25__light emitting element 811 includes the pixel electrode, a counter electrode, and an
organic light emitting layer disposed between the pixel electrode and the counter
electrode. The counter electrode of the light emitting element 811 is applied with a
given voltage from a voltage source disposed externally of a light emitting panel.

Tr3 and Tr4 may be of n-channel type or of p-channel type, provided that Tr3

30 and Tr4 have the same polarity. Trl may be an n-channel type TFT or p-channel type
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provided that the transistors Tr3 and Tr4 have the sane polarity. In the
pi xel shown in Fig. 10B, the current supplied to the signal line is
controlled by neans of the current source included in the signal line drive
circuit, whereas the deterioration correction unit serves to correct the
amount of current output io fromthe current source. The gradation |evel of
the pixel is corrected by controlling the}h%ght em ssion _period of the

| gk

light emittiThg> Whetsehir2aney B an@-channsd tynsel chagngltype d&Ty cAB A thsy t he

deteriorati U ' 1Q..S | R El ' s the
signal Ii ne%&e?%{\c@-ﬁ%# (}Eld {tsuc?tn&ﬁlgét{&ﬁg ‘?Ii &s?t h%ﬁﬁﬂ%@ %lerllli&' ' Ewﬁg&%f Gl to
Gy), a secowrdmpristsanagodd wherlys the othepéorfiristoa pathode. 1In araset wiker@dvxis a i ne Vi

(one of V1 to Vx). The pixel 810 further includes the transistors Trl, Tr2,
Tr3 and Tr4,P"§‘aM%FﬁP°éIFﬁ%e ftiiprefariddbat theranodg isgised asthe pixcheledtrage and the, e
transi stors d Trd haye Lr . et S ni ng
ine . Tete Ik os M CecBh 8D CRRPEEAE tn' £ chldCwhbre Tha s ", 12

signal |i ne nShamiedtypeCTET) 6t iS Préfeedfhailthe cath6ddiaistd &8 the phxed ckotddecandnd
drain of Tr4 are connected to 20 the source of Tr2 and to the gate of Trl,
respect i vel yhe angde isjvsed asithhequnigrgleghrodene source and drain of Tr3 is

connected to eith Q h r . | 4. Tr S 4 source
connected to the S%?Neéras Tc?ttﬁ%éﬁlgﬁg é}&gﬂ%getﬁg{r?%ggnﬁgc a{é% T g 4%“% gf)tﬁ%ﬁe of
TO. Tr2 has Althsuglthe necesserily estjuired, tthecapaciance 81208 providedi foembye posilivelys

drain connected to a_pixel electrode included in the light emtting el enent
811. The 1ZLIstaiRingaMoltags{Y ce) asrass thegnte and sowie®f Trhe pi xel el ectrode, a

t | ectrod d | &, l1gAt L Jedel ' s
The pixel ol cotr ol tRapiey SBbACR: fie: 180, o biehl Syneif o the OBRAKAEEECT

the |ight egbitidlRg B mewit ofSthe dusreMPsPurcedindlutiéd & thgi sigial Viak tdaige dircoity a
vol tage source disposed externally of a light emtting panel. Tr3 and Tr4
may be of nvdisEaahtie delgpioration gprrpction IAi seTvestocomest sha sraepnt pheurmntoutpy and

Tr4 have th Lar] T. ' | T, annel -
type -26 Tli‘f’?'?%ecf%e}g? #&%m@%gﬂ éﬁth)ﬁ'-lgﬂcéﬁﬁﬁpﬂggés# ct)erd:%1 C né:%}]le type
TFT. As tis thkelighi onsibsicr periododtheriiht euiting ckineat BOH &y ahednbof Ithghhagem tting

el enent, either one conPrlses an anode whereas the other conprises a
cat hode. | nSignalcopecipdbythedoterigration corpectiophit-t ype TFT, it is preferred that

the anode is usedaas,h8sRheGh if FRE11RSIRR tid'Ggnal line Si (one of S1 to Sx),

the first scanning line Gj (one of G1 to Gy), the second scanning line Pj (one of P1 to
Py) and the power line Vi (one of V1 to Vx). The pixel further includes the
20 transistors Trl, Tr2, Tr3 and Tr4, a light emitting element 816, and a capacitance 817.

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

25 respectively.

The transistor Tr1 has its source connected to the power line Vi and its drain
connected to the source of the transistor Tr2. The transistor Tr2 has its gate
connected to the second scanning line Pj and its drain connected to a pixel electrode
included in the light emitting element 816. The counter electrode of the light

30 emitting element is maintained at a given voltage level.
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5 cathode is used as the counter electrode. Conversely, in a case where TO
Is an n-channel type TFT, it is preferred that the cathode is used as the
pi xel el ectrode and the anode is used as the counter el ectrode. The

capaci tance 812 is provi ded between the gate and source of Trl. Al though
not necessarily required, the capacitance 812 is provided for nore
positively 1o retaining a voltage (V08) across the gate and source of Trl.

In the pixel shophe idndidtérs T end THE nfay 'HeCtin- SRR 155 &pomehﬁhm@bc,l ine is
controll ed by means of the current source included in the signal "Tine drive

circuit, \phavidedghatibhe tchosistorsolradiandlrddwyve thetsamea polarity. serves to correct the
anount of current, output from curr.ent. squrce. The adatiaon | evel of
the pixel is corfrg%rré ‘%?fsc"fSﬁPP%Hﬁ gy s qu‘é&anﬁttywrs&ir%ﬁ ab‘@?'i ¥Be0f the
| ight em t tyrdiGde tRATRAS trinkistdty TREAME T2 hab thel dﬁﬁﬁqm_lasitgnaﬁheq%gigsisem by the
deterioration correction unit. A pixel 815 shown in Fi 11A incl udes the

si gnal | snen&Tr wap preferalily e pSshiannel typs transistorssif Abmanode fis wred @ thecpizelof Gl t o

Gy), the sega SC ing line Pj ne of Pl to . Py) _and th ower, line Vi
Cone of vt {ese oI hads By o BB Solte e SoRBinaly. e i Tetess, "1
Tr3 and Tr 4] and nfm_?ye kdféraRy 1! RERMhelGyfo travidibtdds $OME GhddNis Uusélds the The
transistors Tr3 and Tr4 have their gates connected to the first scanning

line G . Tiseudenelestrodganddhedathode is used ag the pixst electrpd@ are connected to the
signal line Si d to .the e of . ransjstor Trl, re ctively. The
source and drai n Tt capgiangs SRR areyteibeia S kale andtoneds T Coniliel 1 e s
and to tjhe Tefr.ai Aidugh M8t héRERHR RGuiléd, the éapatiBmBe 81T Y€ povidEd Foit (mdre! St or
Trl has its source connected to the power l'ine Vi and Its drain connected

to the soumpesitivdly) resainingnsivoltege (gaze volege) ragrass shergater andhgource Pfgthee
connect ed tlr% t.Qe .@Zcond scanning line Pj and its drain connected to a pixel
el ectrode "PREYYED in the light emtting elenent 816. The counter

el ectrode of therd iHghtixel3ho®i fnt Figg 1£A SR Ndurlehit SEppltditd @k Signa tieVien
voltage level. -27 The transistors Tr3 and Tr4 may be of n-channel type or

of p- channe&pntrajisd by means afcthie tenerent: Sparcerinelydesk inr the sighah live drige gigouit,t he same
POl ar s eechd et bbr2e [0k Fes15 oBfhed? e VA of Sl
from the current source. The gradation level of the pixel is corrected by controlling
the light emission period of the light emitting element 815 by means of the image
signal corrected by the deterioration correction unit.
A pixel 820 shown in Fig. 11B includes the signal line Si (one of S1 to Sx),
20 the first scanning line Gj (one of G1 to Gy), the second scanning line Pj (one of P1 to
Py), a third scanning line Rj (one of R1 to Ry), and the power line Vi (one of V1 to
Vx).
The pixel 820 further includes the transistors Trl, Tr2, Tr3, Tr4 and Tr5, a
light emitting element 821 and a capacitance 822.  Although not necessarily required,
25 the capacitance 822 is provided for more positively retaining a voltage (gate voltage)
across a respective pair of gate and source of the transistors Trl and Tr2,
The transistor Tr3 has its gate connected to the first scanning line Gj. The
source and drain of the transistor Tr3 are connected to the signal line Si and to the
drain of the transistor Tr1, respectively.

30 The transistor Tr4 has its gate connected to the second scanning line Pj. The
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provided that the transistors Trl and Tr2 have the sane polarity. The
transistors Trl 5 and TO nay preferably be p-channel type transistors if
the anode is used as the pixel electrode and the cathode is used as the
counter el ectrode. Conversely, the transistors Trl and Tr2 may preferably
be n-channel type transistors if the anode is used as the counter

el ectrode and the cathode is used as the pixel electrode. The capacitance

817 is provisawge j9ad feaim of the Gansistas T4 sen pommegled do they signad lise Si and do they

Al t hough not | l: | citance 817 is provided for
(nore posi t&a{v}gﬁg?’g?Q%%‘%’%ﬁgygﬂds%?t%g@c@g@?e vol tage) across the gate and

source of the trgneiahdétor s HaB ifshatendonftctéd Ve ithird$c@nnidd fine Rjle Thy r ent
supplied to the signal line is <controlled by nmeans of the current source

i ncl uded i n speree andjdegiin pf the transister d¥ argiconnecied taithe deain efthe drapsistpoTelt i on

correction uni er\yves orkec h t of current output fromthe
current sgu?@gftoiﬁgmg}%ﬁ&F'%'P‘?lﬁ?(gb'é’%’ rgﬁp%{[ﬁ'g@pi xel is corrected by
controlling the Irhgkansistos TrPand 2 ade tHeir gates|cofitctednto ehdh@hetlagdeidir 815 by
means of the image signal corrected by the deterioration correction unit.

A pi xel 820 sewigomcannegtedyto the powerclingi¥is {The draip of thel transistor Ted isccoprectsd t o

Vi oy (ondo dbé Pief EROBHHCor of e, el Beehs BaL ) e feliud SRBB RO 20

t he power | imgnt¥ined iPén WoltagdlevelX) . The pixel 820 further includes the
transistors Trl, TO TO Tr4 and Try, a light emtting elenent 821 and a

capaci t an®e 822. Ahe Icapasitantst 822chkasstyar ¢legirodes; Ane cof whicls is penneetrdite Hiece 822

2 rbspect 1 vaessch v B A5 Saf o an) O n s PCWBRE bR o o
transi stor TodebRse Vi S gate connected to the first scanning line G. The

source and drain of the transistor Tr3 are connected to the signal line Si
and to the drainToe tnahsistersafrdiand Jir2 Tray, ber efspelanneletype ogof Fiehannehtypest or

T b ARG L A0 R TR B G, P oy o
the gates QhdtkPmaypreFéabl9be of plchadiél thpt iff thS Rsdleliy 83eH -as the pixel electrode
and the cathode is used as the counter electrode. Conversely, if the cathode is used as
the pixel electrode and the anode is used as the counter electrode, the transistors Trl
and Tr2 may preferably be of n-channel type.
The transistors Tr3, Tr4 and Tr5 may be of n-channel type or p-channel type.

20 In the pixel shown in Fig. 11B, the current supplied to the signal line is
controlled by means of the current source included in the signal line drive circuit,
whereas the deterioration correction unit serves to correct the amount of current output
from the current source. The gradation level of the pixel is corrected by controlling
the light emission period of the light emitting clement 821 by means of the image

25 signal corrected by the deterioration correction unit.

A pixel 825 shown in Fig. 11C includes the signal line Si (one of S1 to Sx),
the first scanning line Gj (one of G1 to Gy), the second scanning line Pj (one of P1 to
Py), a third scanning line GNj (one of GN1 to GNy), a second scanning line GHj (one
of GH1 to GHy), a first power line Vi (one of V1 to Vx), a second power line VLi (one

30 of VL1 to Vix) and a current line CLi (one of CL1 to CLx). The pixel 825 further
-29-



The transistor Tr5 has its gate connected to the third scanning line R.
The source and drain of the transistor Tr5 are connected to the drain of
the transistor Trl 5 and to the drain of the transistor Tr2, respectively.
The transistors Trl and Tr2 have their gates connected to each other and
their sources connected to the power line Vi. The drain of the transistor
Tr2 is connected to the pixel electrode of the light emtting el enment 821.
The_count elinglg ik ensitors T8, el HITAL 155, et/ 84 1P, 3Gt L Ghg eRfcAnC
capaci tance 822 has two efectrod’es, oné of which i$ cohnect eagto the gates
of the trar@2banhdcapaditdncesB27Bn@82d t he ot her one of which is connected to

the power |ine . The transj stors Trl and, Tr be of p-channgl type or
of p-channel typéehe _"6?%9?5@@ iﬂaﬁdfs gafrecqnpegied g)t'ﬁf’gggl/‘rﬁcawg’@fﬁévgﬁehe sane
polarity. TR@rch 2Rl trah o1 afe conmedBdl (iR diEnAl Mn8Ts 288!y tbeeFaE d-1Epannel
type if the anode is used as the pixel elecirode and the cathode is used as
t he countserrespectivelyoddr3 Donivsegaetonnectéd tathe serond deanningUinedPjasThe somrgei xel

el ectrode ang t he e is used as the counter . electrode, the tr i stors
Trl  and Traﬂgrf]é%)n ﬁ?gﬁgf‘ﬁim"ynﬁ%ﬁdo‘l“ the E‘Pf'aﬁ‘ﬁBPW?"ylHéc. sg’h%“‘fpathgi 'te(ﬂfgﬁi"r 3, Tr4
and Tr5 may; - : e 10 | shown
in Fig. 11éf§b?ﬁg;e%r ?2%’? ﬂ?‘hﬁ%’?&?g?{%& (t“qhe Sl g\&%?ml?‘?%%gigf;ﬂcﬁgﬁﬁe@g by
nmeans of t lppwenlineYiLi.source included in the signal line drive circuit,

whereas the deterjoration correctipn unit serves rre he ampunt of
current output fIf rﬁ%’ﬂgﬁe T’grﬂ°“§t:5ﬁ‘Fé‘é’.“"Wéf’HF§§é% %ﬂaﬁ&/iﬁtw_"tﬁﬁg pi xel
i's correft edidd%ompidieddhlehftfothbNgnd i soitisSEinabetRPtd ME fRét doRr lin® Vi,
emtting el'enent 821 by neans of the inmage 25 signal correct by the

det eri or at i' i hapits getei cnnectrd to the tirdedcadiitg HhoWilNji nThe gourdel and drainuefes t he
signal lin I (one of ,S1.to Sx),, t first scanni line G (one of Gl to
Gy). the sg'a'ir"i‘ée CQuRced I the furment ]('Enéﬁo‘ff“dﬁ? t]?%graiipy???‘é’ {“ﬁP?"?V gl&'anﬁGng li ne
G\ (one ofpaGit gﬁt\@h cEhekteddo HRCRBShdSCatig Bnd GAE e BRE andlirditdt 16 Gy) . a

fi-rst power lin (one of VI to Vx), a second- power |line VLI (one 30 of
VL1 to VI x)aranchnactedita thatgates o€ T and(Tricandf toChd ditain ¢l Kef, reSpeastipélyel TIE25

}c :JBHI © rerﬁ5£ fq%azltfri]tgqla% tig gr%vgd’cg%sctlwsctcl? the g-I;xEcls’of -594 ar-lrJ :I)‘i'S a;lr_lrd4the Hs% ’pov-vrgralin%nd 70, 2

Vi. The source and drain of Tr2 are connected to the drain of Tr4 and to the pixel

electrode of the light emitting element 826, respectively.
In the pixel shown in Fig. 11C, an image signal corrected by the deterioration
correction unit is supplied to the signal line Si, whereas a current supplied from the
20 current source 850 to the current line CLi is corrected by the deterioration correction
unit.
A pixel 830 shown in Fig. 12A includes the transistors Tr1, Tr2, Tr3 and Tr4,
a capacitance 831 and a light emitting element 832.
Tr1 has its gate connected to a terminal 833. The source and drain of Trl are
25 connected to a current source 834 included in the signal line drive circuit and to the
drain of Tr3, respectively. Tr2 has its gate connected to a terminal 835. The source
and drain of Tr2 are connected to the drain of Tr3 and to the gate of Tr3, respectively.
That is, Tr3 and Tr4 have their gates connected to each other and their sources
connected to a terminal 836. The drain of Tr4 is connected to the anode of the light

30 emitting element 832, the cathode of which is connected to a terminal 837. The
~30-



826 and capacitances 827 and 828. The transistor Trl has its gate connected
to the first scanning line G. The source and drain of Trl are connected
to the signal line Si and to the gate of Tr2, 5 respectively. Tr3 has its
gate connected to the second scanning line Pj. The source and drain of Tr3
are connected to the second power |line VLI and to the gate of Tr2,
respectively. The capacitance 828 is provided between the gate of Tr2 and
the second §#Bdfhtance BH iysp prayided a5 o retpinga YAUABFACEQSH St IESRGEEveapal Pk Bate

e 1 sour o AU RS AL Y B AT, e, el P RURST 68 S Spliad b

connect ed t CprédeterinineddveltagB Nfrdi dach§owdh sodio€, hasihatingnal véltagenditferentd ar e
connected to the current line CLi and to the drain of Tr5, respectively.
Tr6 has it sthegbeweaanected to the second scanning line GH . The source and

drain of Tr6 are . 1 f T t rain
of Tr5, réspecti véﬁ% rﬁ%%%ﬁg&@gp@& %Z@c 27 é’té)\pg{ﬂ%@g cglgg%esgw%%]ﬁ%ggat es
of Tr4 and Tig 20@trslledl b9 théans bf theviRteriofation cHirectibh @nitOWhick séroek tdrcdirdctahe Tr 2
are connected to the drain of Tr4 and to the pixel electrode of the Iight
enitting el eavgynt gbenrreng awputted, o the eprrenbsqursect3ds hdihe eradatipmylevaliaf then

I mge signal_.cqrlect e i | COL ' nit.is su led to
t he signal |F,"%°g 1%?0,rre§%g?>§actg ng‘olgaé rﬁ'lé”nli)g51 gl%%%ﬁf’%@%? octltb %fe}gﬁ{fmg\?greeeﬁfﬁgour ce

850 to the c8B2byfHheaht BEthEinage sigdal @ticbrdd By the ldetefl6tatibh Bdredctiomumir r ect i on
unit. A pixel 830 shown in Fig. 12A includes the transistors Trl, Tr2, Tr3

and Tr4, 102 capacid BiekS493hoyndn Xig. 1gRdnclides therfgansistoneirl, B8 Trdrand Fds i t s
gate connectae&ps&agc%]@rl%gglligﬁgé%n?;%gﬂe cfﬁég& and drain of Tri are 25

connected to a“curreént sourc u I'M the signal line drive circuit

and to the drainTef hdyitk gakesonacdied/®latermind 843s ThésouRjeqnd ariieet Bd k@ a
termnal 835. The source and drain of Tr2 are connected to the drain of

Tr3 and to teeanesiadetogy cuprent squsem @44 ingluded in tiip signpklineTdrivegirguity apdHathe t hei r

gates connec t C her, and .t hei. r Qn ed.t t exyi nal
836. The dr aﬁgﬁggfoqﬁg’ Fegﬁ’ ccct)lﬁ?\lg‘c?gﬁ ?ag ’E%éﬁgﬁglg’gcc%?qf’ ﬂggﬁ?rﬁ’r\qa?:?g&emﬁ% I ng
el ement 8832,solifee andtdrgideofolravdie ConheetedOoNAE tga@ 0T ARY B thel drdid /of T3e - 30

respectively. Tr2 has its gate connected to a terminal 845, The source and drain of

Tr2 are connected to a terminal 846, and to the source of Tr3, respectively. Tr4 has
its drain connected the anode of the light emitting element 842, the cathode of which is
connected to a terminal 847, The capacitance 841 is so provided as to retain a
20 voltage across the gate and source of Tr3. The terminals 846 and 847 are each
applied with a predetermined voltage from each power source, thus having a voltage
difference therebetween.
In the pixel shown in Fig. 12B, the current output from the current source 844
is controlled by means of the deterioration correction unit, which serves to correct the
25 amount of current outputted from the current source 844, The gradation level of the
pixel is corrected by controlling the light emission period of the light emitting element
842 by means of the image signal corrected by the deterioration correction unit.
The embodiment of the invention may be practiced in combination with any

one of Embodiment s 1 to 4,
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capacitance 831 is so provided as to retain a voltage across a respective
pair of gate and source of Tr3 and Tr4. The term nals 836 and 837 are each
applied with a predeterm ned voltage from each power source, thus having a
vol tage difference . therebetween. 5 In the pixel shown in Fig. 12A, the
current output fromthe current source 834 is controlled by neans of the
deterioration correction unit, which serves to correct the anount of
current outgmBodftent 5OM t he current source 834. The gradation | evel of the
pi xel is corrected by controlling the |ight em ssion period of the |ight

em tting el ement In E@podimentbinthe srannfasturing geetkadyefathe dight enitténg devicenef

deteriorati ti i,t. .10 Apixgl. 840 shown jn Fig. 12B.includ
Che t 1 anai JpbPES Fivephn Wrpcseripey. TR gt o BbORMEalL Bolhe Spmitapyriign, "
enmtting elfdiRid o4 Jixel lelenhdt® illistra@alif Kigh1OB tiededcpibad be 'l daitlodfident. The

source and drain of Trl are connect ed to a current source 844 i'ncl uded in
t he si gnal Hurther ndtq that the meanufactugsing methadiof the pigsent inyentioncanrbegpplied toel y. Tr 4

has its gate caonnected.to fLhe ternm.nal 3. The .15 sour n ain of Tr4
re connecttlts POEL EibE olppe rSLEHAR, of F et ifviaBOly, Foritlh aflbieh, o)
Tr2 has it Sn GaibadmAn6Cd dtibrial Richesithe pixeBdomentHaving Wak€istaRArrdy aidrrof  Tr 2
are connected to a termnal 846, and to the source of Tr3, respectively.

Tr4 has i t3isditlustrated niransistods (Thel andds bfalsohean| beimanafacturddntefer| tonthet 842,
t he cat hode_of i.ch i Q ted t t.er,m.n 84.7. The capacitance 841
is so prpvi'ﬁaélafa\gg' 5'?%P%fﬁp}e"%ﬁ%ﬁ'@gge_%gr&?ﬂbﬁgmbcé‘f g’ 3?10‘%%'8 c® of Tr3.
The t er monaliictBdfiviap ¢irddits GighaPBad dritip! diretit \ahd ReahnRigel) Siving Rtckipl t age
from each power source, thus having a voltage difference therebetween. In
t he pixel Piexisedon the gerimotey of ypixel portéan hayingTRTsfarpfarmpd with (TFdRof teur ce 844
I's control |l ed, by .neans.of the deterigration.cqrrection unit, which serves
to correct pt"f%pgrggn giﬂ%lll}% eognygﬂ?hreesﬁ gSﬁt%ngctlseS Of)v‘r%bmthe current source 844.

The gradation | evRit, &fshbWe il Fige 1 3A 5a bARE g t30d chivsist 0h bl Mshlafigy fildesichght
em ssion period of the light emtti n% el ement 842 by neans of the image
1

si gnal cor ragesiigongxidp&ilmes slirar vitridsilmar agilidon exyitride fitmds rmedomant  of
the Invet Qi iRYa01%oRsid bt ofiSé'sdch o6 BIRIN BbloBifickle biks@BValuBilS tolosfRRY! MeNnt s

1to 4. 30
glass represented by #7059 glass and #1737 glass of Coning Corporation. For

example, a silicon oxynitride film 302a formed from SiH4, NH; and N;O by the

plasma CVD method and having a thickness of from 10 to 200 nm (preferably 50 to

100 nm) is formed. Similarly, a hydrogenerated silicon oxynitride film formed from

20 SiH4 and N2O and having a thickness of from 50 to 200 nm (preferably 100 to 150 nm)

is layered thereon. In this embodiment, the base film 302 has a two-layer structure,

but may also be formed as a single layer film of one of the above insulating films, or a
laminate film having more than two layers of the above insulating films.

Island-like semiconductor layers 303 to 306 are formed from a crystalline

25 semiconductor film obtained by conducting laser crystallization method or a known

thermal crystallization method on a semiconductor film having an amorphous structure.

Each of these island-like semiconductor layers 303 to 306 has a thickness of from 25

to 80 nm (preferably 30 to 60 nm). No limitation is put on the material of the

crystalline semiconductor film, but the crystalline semiconductor film is preferably

30 formed from silicon, a silicon germanium (SiGe) alloy, etc.
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Enbodi nrent 6 I n Enbodi ment 6, the manufacturing nmethod of the Iight
emtting device of the present invention is described. Note that in
Enbodi ment 6, the manufacturing nethod of a pixel elenment illustrated in
Fig. 10B is described as an enbodinent. s Further note that the

manuf acturing nethod of the present invention can be applied to pixel
portions having other constitutions of the present invention. Further,

al though in Enbod\\’h@h%heecrysialb&Wr@lﬁandumoe\blmfISttﬂéregnwfacwe%mthhmprng

can e manur SV AR dhanol. b, et Rl B AEAE Y oniar il *°

And, in EnmboghciiRtibn ﬁype@ac@mﬁmsqxghnemmmguypa aféhis¥d. NOWher musetlaseéssme 'il§éd i ne
dr|V|ng circuit and scanning line d r|V|nP circuit) provided on the

peri neter ofit ss R!Pﬁ@éﬂblqd@rllsp ameathog in gvhiehms @eMrrnd;atednfnom Tlayer qscnllanoels pi xel

portion si t he same subst sho Fi rst hgwn in

Fi g. 13A Sr;u ggﬁj 3?)2]n8%rn§}fagf of a'bﬁ’p 'ﬁ%tﬁyg cr‘h Esumd'agcél E’ @Tel I con
oxide film stnﬁd:dnuﬁasr fiirh." | Alecristdlzddion Q:oﬁdhhbﬂ@@sﬂtﬁﬁw éeldcttl by hinopérafopr Med

on a 1is substrate 301 consist of glass such as barium borosilicate gl ass

or al umi no bWhesthei taatmrgasaw usetbrpe@em@uatb;n fremencygis setsto 300 Hﬂ?@d’lagtrass of

From o b, NP dos0s s TR 0.8 400 iR ARG 0.t e, RS of

from10 to 2@e m(l&@ﬁfselfsa@|ﬁbls§(bs€xﬂat1&pﬂem d0 % Proe®i: sebkdTirbAr 30/10 31)0
hydrogenerated silicon oxynitride filmformed from 20°Si H4 and N20 and

havi ng a thidfknby ysipg ifs rsemr@d\amomg,oandrﬂm(qa reaérgy alohsjty1ie preferablyOseh rg froing

I dth 302 h t

stracture, - agos) s’ ERRENTER o 00 ulRED. M ST s EiRe S e
above i nsul amﬂeagsﬁapémmmngaa wid@lﬂbﬂ%xﬁ 100 LM GOBVINNE.6TR06 mmsumldz@mfs of
the above insulating filns.” Island-like sem conduct or Iayers 303 to 306 are

formed from the enyjrstsubstiateesurface. s i this times puerlappingiratin of the dineay lassnbieam isng
| aser crystal od or a known thermal crystallization nethod on
a sem conduct Llozt?‘?’?ﬁgﬁongé g an anorphous structure. Each of these

i sland-1i ke semn cqQpdu | ayers 303.to 306 h thi ckness of from?25 to
80 nm (pr & er abl y?\gﬁ ﬁﬁt BE2h aper qysolid ?F?'Fjﬁebﬂta?oé‘“ﬂﬂﬂus(9ﬁ°‘ﬁﬂé’“n‘¥l"‘e9‘i%HSeof t he

crystal | ine semhaaniie!ah vl dsga DUine! 118 1Y I ds' MiPeRifitog fu?a[sri M IS

preferably 30 f fromsilicon, a silicon germani um ( oy, etc.
laser and the solid state laser such as YAG laser, YVOyqlaser, YLF laser, YAIO; laser,

glass laser, ruby laser, alexandrite laser, Ti: sapphire laser can be used as the laser beam.
Also, crystals such as YAG laser, YVO4 laser, YLF laser, YAIO; laser wherein Cr, Nd,
20 Er, Ho, Ce, Co, Ti or Tm is doped can be used as the solid state laser. A basic wave
of the lasers is 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.

Further, after an infrared laser light emitted from the solid state laser changes
25 to a green laser light by a non linear optical element, an ultraviolet laser light obtained

by another non linear optical element can be used.

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

30 to obtain a crystal in large grain size. Typically, it is preferable that the second
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-32 Wen the crystalline sem conductor filmis to be manufactured by the

| aser crystallization nethod, an exciner |aser, a YAG |aser and an YVO4

| aser of a pulse oscillation type or continuous light emtting type are
used. When these lasers are used, it is preferable to use a nethod in
which a | aser beamradiated froma | aser oscillator is 5 converged into a
| i near shape by an optical systemand then is irradiated to the

sem conduct ' t ehitd bSicTiith alkh ge8egl by an
oper ator . iapit fuice SN b S0 ol REHI b T B B ey <
set to 300 i) ofasd Nda¥arO,4 lester(mslcdwmm Mledst ma) ist appliehm SpeQifically) 0dsern)/ cn®
(typically 200 to 300 ml/ e s used | se

osci | | at i orPepms gmitied, from tBT’ é?’éP‘éiB\'syosé’Bla"P’b ‘Xﬂcainv Qo lase vt 19%@&1’“695 usi ng
Its second lifito ARHmofRYy Ry @Y ndf MR erokéll%'ié?&e%'isab'&{ & lméiRod r OM
300 to 600 %@y% %typ caoﬁﬁ 3”5 )Sln 17 mfl y I aser ?)ean?co%verged
into a Isi nefaémittirggo@ lmrdohmvby\gpplyhmgdd:rhstaif of rwn)..l@ﬁd tthe maompm optigl 400 pm

is, isirradiated to the entire substr surface, At this

over | appi ngdﬁ“a?'l‘%‘“&a fesenator, e Jhen, a&&m@sﬁlx’ém lager begyng ?rﬁmrgl’fdtSB B oy 15
Not e t hat, n type
or pul o PR Rect@iffar Hap® 8 ufoiBbRaf offe By of bpfANLSHE eritiSmauiaing 1)
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the using ' c f6¥nled frdt ah MsuBbiRE fitA@Ser
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anot her non_linear optical elenent can be, used.  \Wen llzﬁjﬂ’on of
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usi ng t he S state | aser IS capab e o nti nuous osci tron in
or der the gate insulating film is not limited to such a silicon oxynitride film, but it may be an

-

insulating film containing other silicon and having a single layer or a laminated layer
structure. For example, when a silicon oxide film is used, TEOS (Tetracthyl
20 Orthosilicate) and O, are mixed by the plasma CVD method, the reaction pressure is set
to 40 Pa, the substrate temperature is set to from 300 to 400 °C, and the high frequency
(13.56 MHz) power density is set to from 0.5 to 0.8 W/cm? for electric discharge.
Thus, the silicon oxide film can be formed by discharge. The silicon oxide film
manufactured in this way can then obtain preferable characteristics as the gate

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

30 formed from W.
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30 to obtain a crystal in large grain size. Typically, it is preferable
that the second -33 harnmonic (wth a thickness of 532 nn) or the third
harmonic (with a thickness of 355 nm of an Nd: YVO4l aser (basic wave of
1064 nm is applied. Specifically, |aser beans emitted fromthe continuous
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but it may be I nsul atin m cont ai ning other silicon and having a
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di schar ge. errumde t Heissdesiratdertooset ebsisfivityroftha Wéilthao be dquiay talosshalegehanThe
silicon oxi red in way can then obtain preferable
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characteri s&% °§é’f3§'a ZS“‘?%%UF‘%\W digmiare ?ﬂcffﬁ‘secdd@rsﬂﬁéb resisHElY phtpeat
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309 for formng a gate el ect e are formed on t e ting film
307. In thi soxggttmdtcrrwnthm thedV filmny erystaltizationtis pmvéntbdrmﬁﬁﬁsxbﬁmymg incrédsed kness
of from50 tpo 100 r?m is formed from Ta

Accordingly, in the case of the sputtering method, a W-target of 99,9999 % or 99.99 %

in purity is used, and the W film is formed by taking a sufficient care of not mixing

impurities from a gaseous phase into the W film time when the film is to be formed.

20 Thus, a resistivity of from 9 to 20 pQcm can be realized.

In this embodiment, the first conductive film 308 is formed from Ta, and the
second conductive film 309 is formed from W. However, the present invention is not
limited to this case. Each of these conductive films 1;1'ay also be formed from an
element selected from Ta, W, Ti, Mo, Al and Cu, or an alloy material or a compound

25 material having these elements as-principal components. Further, a semiconductor
film represented by a polysilicon film doped with an impurity element such as
phosphorus may also be used. Examples of combinations other than those shown in
this embodiment include: a combination in which the first conductive film 308 is
formed from tantalum nitride (TaN), and the second conductive film 309 is formed

30 from W; a combination in which the first conductive film 308 is formed from tantalum
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and the second conductive film 309 having a thickness of from 100 to 300 nm
is 30 formed fromW -34 The Ta filmis fornmed by a sputtering nethod, and
the target of Ta is sputtered by Ar. In this case, when suitable anounts
of Xe and Kr are added to Ar, internal stress of the Ta filmis rel eased,
and pealing off this filmcan be prevented. Resistivity of the Ta film of
a phase is about 20 .Qm and this Ta filmcan be used 5 for the gate
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resistivity is increased. Accordingly, in the uttering
method, a \RPWAF etlsaiprligd ¢oggubstiate 9de Grgmple %‘%CS ayS“I §‘a¥f¥i‘§ negalive: he W
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gaseous phase I nto mtine mis to be formed. 20 Thus,
a resi sti viate/etcedftd thi1sBme extgft. Qcm can be real | zed In this enbodinent, the

first conductive film308 is formed from Ta, and the _.seco con uctlve
film309 is formbad ?’r@ﬁ]WVQ—E‘ﬁE‘Pér‘mn‘{ itien, s}é’ﬁ‘fo'ﬂsrﬂgé’nﬁ‘ﬁsbﬁong’ E‘ imted

to this casgy ,Rag doéon}ilﬁﬁﬁlsvlg)%pq}écf&ﬁ{%r frtd gﬁ C%?éﬂ ShsObP @fff:é?g Hpﬂlefﬂ“lé%m an
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conpound ' 2oltagk applied tohtaw sutgtrate aitle bglrmdmg the alsapp ok thei mpask foqucfrmmtls’-
Further, a sem conductor  fi I m reﬁrese&te by a 11?0' ysSili c n f ped wth

an i rrpuriSt yesistdntp an apRrepriale shapero s aper pertigR Iy sobip I ‘E%'nkrpfoe
conbi nat i ong; Of ARLHId A idcRASar Bl 'thne by a ratio of about 10 to 20 % so as to

perform the etching without leaving the residue on the gate insulating film. Since a
selection ratio of a silicon oxynitride film to the W film ranges from 2 to 4 (typically
3), an exposed face of the silicon oxynitride film is etched by about 20 to 50 nm by
20 over-etching processing. Thus, conductive layers 311 to 314 of a first shape (first
conductive layers 311a to 314a and second conductive layers 311b to 314b) formed of
the first and second conductive layers are formed by the first etching processing. A
region that is not covered with the conductive layers 311 to 314 of the first shape is
etched by about 20 to 50 nm in the gate insulating film 307, so that a thinned region is
25 formed. Further, the surface of mask 310 also is etched by the above etching.

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

30 acceleration voltage is set to from 60 to 100 keV. An element belonging to group 15,
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this enbodi nent include: a conbination in which the first conductive film
308 is forned fromtantalumnitride (TaN), and the second conductive film
309 is fornmed 30 fromW a conbination in which the first conductive film
308 is forned fromtantalum -35 nitride (TaN), and the second conductive
film309 is formed fromAl; and a conbination in which the first
conductive film 308 is formed fromtantalumnitride (TaN), and the second
conduct i ve tyni¢allzoshosphores (R er aruse;m: (zhs) ig pyed as tpAnpueit cleraemtiskgising thes

formed from ] ssi ng, f.or
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and a subgt 5?\# F&’!‘K}g HE&H‘EW@"F d'%gg 1ty ¢Jpment, t%ﬂﬂg%gc AHpe 88"”‘})“\‘/'\H%‘W #4 and
Cl2 are m xqdded!tdehe/Hrsi imPusifrepiofs 387 {0 3200 in @'cBn@hhifch fafgd H6m IR ent .
Under the abovezetchl ng,condition, end portions of a fi rst conductive | ayer
and a second XCtha.toms/ve (E;lgelr3l3ére formed into a tapered shape by effects of
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mok T or med fr om SHEN ST pioSreniig Rootbpepried ¥ibRMEhoTHE BRgRgser o
taper porti giysk 3168 sho¥nf lﬁ‘F .13C, tQWEfﬂm JEEtchéd Ei&il%l?l%g%fﬁlg CHESARE an

etching tinme by a ratio of out 10 to % so as mthe et chi ng
wi t hout Iléa\ﬂzng théhetchingi ghae TBhn t:dm;lugmtaelayclsml’étton@Bf of mseﬁndcsﬂaa]ac (firstl ecti on

(Eypical 1y Segduchife BieiBabls b 2Ra ol sohendiondussie B ts i 30 Rreiemaadc ned by
about 20 t Ob?thnmc@dﬂ &Ehifty ﬁfdc@&m@' n& i’ %%?Sthéqgatc mb'ﬁn ﬁﬁﬂﬂ@@? '%ﬁcﬂ ﬁyer S

311 to 314 of a first shape (first onductive | ayers 4a and
second condoet famsrddayih shg tarructives Mb)s F25r wwedR8bf thehsecénd shapenis faethernd

ThatTs ot CRUGL R 20l it e sepioris BRI 0535 OF Lhe 11 vsr
shape is jsetched Ry gy re%@ll&rplémewwlﬁ% Bf‘?negwt Bilrh Qﬁ%é‘%q’ fﬁén@ §%0 Al so

that a thinned region iIs f or med her, the surface o
is etched bynx&degaalw@\ﬁf’mmlﬂlmn b'Emssummmmphuvztppr ptessweedf § cadicql of fog an

n-type conductjvit
yp pcc}es gechratcd cp a reac1¥0n product. When the vapor pressures of a fluoride and

a chloride of W and Ta are compared, the vapor pressure of WF; as a fluoride of W is
extremely high, and vapor pressures of other WCls, TaFs and TaCls are approximately
20 equal to each other. Accordingly, both the W film and the Ta film are etched using
the mixed gas of CFs and Cl,. However, when a suitable amount of O, is added to
this mixed gas, CF; and O; react and become CO and F so that a large amount of
F-radicals or F-ions is generated. As a result, the etching speed of the W film whose
fluoride has a high vapor pressure is increased. In contrast to this, the increase in
25 etching speed is relatively small for the Ta film when F is increased. Since Ta is
easily oxidized in comparison with W, the surface of the Ta film is oxidized by adding
0. Since no oxide of Ta reacts with fluorine or chloride, the etching speed of the Ta
film is further reduced. Accordingly, it is possible to make a difference in etching
speed between the W film and the Ta film so that the etching speed of the W film can

30 be set to be higher than that of the Ta film.
-37-



performng first doping processing. A doping nethod may be either an ion
doping nethod or an ion inplantation nethod. The ion doping nethod is
carried out under the condition that a dose is set to from1l x 1013 to 5 x
1014 atoms/cnR, and an 30 acceleration voltage is set to from60 to 100
keV. An el enent belonging to group 15, -36 typically, phosphorus (P) or
arsenic (As) is used as the inpurity elenent for giving the n-type

conductivity. Homéﬁw?g,bg%gﬁw&c&ﬂ dd'r@gg: @cs?ﬁﬁ% theRd pEAtbindd2S 8y tHid©
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etched by about 20 to 50 nmso . that a thinped regiqn |s fornmed. 15 An
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pressure of WF6 as a fluoride of Wis extrene| I gh,, and vapor, pressures
of other WOVith agsntle egngenteation gradient that GQH‘fﬁﬁﬂ%Wyxig‘: gﬂﬁ!‘éFsst%fa H dheher .

Accordi ngly, . | g Taod k| e ch S| I xed
gas o Cra"apeieHofidfe S e BCRShdu R Ryert TBELESBAC TR giohilconliofl €
m xed gas, l&¥es thatlotkdlap ercthpaedipdreomsnaf thfissn dorfduetivet lagers 32Jacto §@8ammunt  of

F-radicals or F-ions is generated. As a resuJt, the etching eed of the W
fi1m wholfe impuity; fensentration ifshightly lower arquad JL% cender; than é&%?‘f&%ﬁ 025'}& rast to

m;‘] Ft .“2 :tglg rrgcgé(ggbﬂs | ﬁgg%@gk@gu&%elgyér? 356 BNE! YHSWE ek, thoditfefigeera film
is very slight and almost the same impurity concentration is kept throughout the
semiconductor layers. -

Third etching treatment is then carried out as shown in Fig. 14B, CHFg is
20 used as etching gas, and reactive ion etching (RIE) is employed. Through the third
etching treatment, the tapered portions of the first conductive layers 325a to 328a are
partially etched to reduce the regions where the first conductive layers overlap the
semiconductor layers. Thus formed are third shape conductive layers 336 to 339 (first
conductive layers 336a to 339a and second conductive layers 336b to 339b). At this

25 point, regions of the gate insulating film 307 that are not covered with the third shape

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

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

30 formed between a first impurity region and a third impurity region.
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easily oxidized in conparison with W the surface of the Ta filmis

oxi di zed by adding 02. Since no oxide of Ta reacts with fluorine or

chl oride, the etching speed of the Ta filmis further reduced.
Accordingly, it is possible to nmake a difference in etching speed between
the Wfilmand the Ta filmso that the etching speed of the Wfilmcan 30
be set to be higher than that of the Ta film -37 As shown in Fig. 14A,
second dopi ng proasshowy in Bigt 1) fnatl intpueity relgiont B3 to 4Bitavingthe opposité v
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t he taperied spiaoforan® xa0™uee xfﬂOF‘Sitonﬁﬂﬂdﬁﬂ&he/ﬁsﬁeaﬁﬁ 1§1p335&eg16ns328& the 15
inmpurity concentration is slightly |ower around the center than at the
edges of the tapdReyehéhe stepssabove.; the impprly teaiont atei iﬁémpchwl@ ISmativeo 328a.

However, th f | ight d I ur|
concentrat i gr%mdslf'% {}ﬁl‘téﬂnduétoqugerf ms%h%%c%ﬂ ‘%’E?&‘{P&yzg Efs . Qlchl ng
treat nent i svéfuppingahe ishddllmé seficoltRNDr laPerk fighctidrHis gatdEibetiodes. 20 used as
etching gas, and reactive ion etching (RIE) irs enployed. Through the third

et chi ng t r eat nent Afteheesishmaskd5Qisrremered, af staphef arqhwtnsc!bmmmtwlqmn& s 325a
328 t h f
conduct i ub AABa b A eland A 3ol Bd SOt Tl S il 0 YRGS hE SRty (i, g

shape condu@pcvemay;ﬁbecsé%&Gpmnaaﬂbﬁ faltherinal ﬁﬁmdmg m\sﬂnouamsﬁfgSa Ruphte tfer 339a
and second conductive |ayers 336b to 339b). At this
furnace annealing. = Further, a laser annealing method or a rapid thermal annealing

)

method (RTA method) can be applied. In the thermal annealing method, this process

is performed at a temperature of from 400 to 700 °C, typically from 500 to 600 °C
20 within a nitrogen atmosphere in which oxygen concentration is equal to or smaller than

1 ppm and is preferably equal to or smaller than 0.1 ppm. In this embodiment, heat

treatment is performed for four hours at a temperature of 500 °C. When a wiring

material used in the third shape conductive layers 336 to 339 is weak against heat, it is

preferable to perform activation after an interlayer insulating film (having silicon as a
25 principal component) is formed in order to protect wiring, etc.

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

30 Further, the heat treatment is performed for 1 to 12 hours at a temperature of
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25 point, regions of the gate insulating film 307 that are not covered with
_ the third shape conductive layers 336 to 339 are further etched and

t hi nned by about 20 to 50 nm Third inpurity regions 332 to 335 are forned
through the third etching treatnent. The third inpurity regions 332a to
335a that overlap the first conductive |ayers 336a to 339a, respectively,
and second inpurity regions 332b to 335b each 30 forned between a first

i mpurity regi dy s ol i ' O ' ' C,
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conduct i ve danglingsbonsicef theasennanaducter layerby hydsogwn thegmally exqited. | ﬁlﬁg?‘?t y

el enent an i IR AR ' . ' | i CHA Yool At
this point q'y? Wg’gllpag gr%m{'g Eg&}géeg%xgg%déhﬁgg h@al?}gf ?“‘@8’3 ﬂgﬁﬁ% for FHf'e(r:)r m ng
n- channels trydasurd fdd Iydfagemitionel y covered with a resist nmask 350. The

i mpurity regions 343 to 348 have already been doped with phosphorus in

di fferent conceniNeai ia®RRowd e FigBAL bYfikEhtedlaFerIfsulithgileh 365 6 fheped with
di borane (B2H6) through ion doping and its inpurity concentrations are io
set to forfromsa gidieon ogymitride1fiten veitho asthickaess pft HY 2@ dm.y eTherprsond y

ions. Th h th he | ' i ons. f in th
eopecti ve TRk inbFaphe Bin 338 Km. 4 repdlp Hslbaind SRR Hebeu SnTROHE, | U
| ayers 336 jherlAR? inQRingaRRh.NOThdIeufies,| eoitack iHoRes SRE1 fornell iroligh theefisst

function as gate el ectrodes. After resist mask 350 is renoved, a step of
acti vat i 10g intedayeminsuiatipg ilmnis she seBondifdetlayer inpating il 366 laad Shengatenduct or

| ayers is perfornmed t ontrol the conductiMity..~type.  Thi S
per f or med B?suga??ﬁe&ﬂhﬁognﬂ’éla?q“ﬂ&&% WoHe Salsﬁ g&’ a3612u$/rgap(?ge¢&8$ a% (t}{r;ﬁ%e?é
anneal i ng. Ngig iHa€feferBndednficraARBL & d piverBippd¢ witingtand aslebnb)RirAiEhl 360rieal i ng
met hod ( RTA net hod) can be applied.” In the thermal annealing nethod, this

process i sasignal wiringd at a tenperature of from-400 to 700 C, typically from
500 to 600 C 20 within a nitrogen atnosphere in which oxygen concentration
is equal to or swafilnehatihgan oigapjsrmesinas iagnyeridl ds vdsid\as dbpusdcond interlayem| | er

than 0.1 ppm ., Ip this odi. nent, heat .. treat.ne i per f ar ped for, four
hours ata 1{'%%@85@61 égg? [g‘&i"@e’ \m_@ﬁ"’é"wﬂﬁf&_ B&F& éﬂﬂr‘%ﬂcyagg@e'feh’ e third
shape condygh ip¥ GisdPaahR otafid RsiR391d FarkiGiidr, 4G tHE beddf@inteddyet Msulating

film 356 is provided mainly for planarization, acrylic excellent in leveling the film is

preferable. In this embodiment, an acrylic film having a thickness that can
sufficiently level a level difference caused by the TFT is formed. The film thickness

20 thereof is preferably set to from 1 to 5 um (is further preferably set to from 2 to 4 pm).
In the formation of the contact holes, contact holes reaching n-type impurity
regions 318 and 319 or p-type impurity regions 345 and 348, a contact hole (not

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

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

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

30 wiring) 362 is formed by patterning,
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preferable to performactivation after an interlayer insulating film
(having silicon as a 25 principal conponent) is forned in order to protect
wiring, etc. Wien the | aser annealing nethod is enployed, the |aser used in
the crystallization can be used. Wen activation is perfornmed, the noving
speed is set as well as the crystallization processing, and the energy
density of about 0.01 to 100 MNcn2 (preferably 0.01 to 10 MNcnR) is
requi red. 30 Furt Hethis embodimgnt, anéﬁ@rfﬁmot‘ HO0mm i/lbthmessdar formed ag 2 pixelr s at

a tenperatur from wi thin an at nosphere . includipg 3 to
T00° o8 of - hydiestiede 365 s hafigmen) CRtlactkinnds Ay ERwna B PG{upcioge 365
hydr ogener atg@eh thhb tifs pixePeledtrdde 368 rcmnegtremtacﬂwlthaeomm; ledtfode 362
sem conductor | ayer by hydrogen thernal I?/ excited. Plasma "hydrogenation
ng

(usi ng hydr capdris exerlappetl with pﬂlasm)cctmgywa S68e Penticarateansparentreondustive 5

f hyd A f t |
el ating Ahpgaden by RErned (© 29 FrotAS PrioE @iy il eniicinay s he ="
thi ckness ofyl®0 Figs gAY éi'é@tro&r@%ﬁ%@ﬁ@s arl 4HoBE bﬂ}sebmméxﬁ&mmgf 134y 356 from

an organic insulating material Is formed on the first interl
insulating film Asesheafnt ér FigohiB,can Hodubsingr filnf a rmlcbohhmodgiﬁlmhm fhisst to

i nterl ayer ul ati fil m 35 t he, second .i, nt erI I nsul at il m356
and the gat émsqﬂgﬂ?';&]lg?%&"?‘f‘g isery and, haying 3, R \ﬂs{’ﬂ‘ﬁb’é et g°f'g 13626‘ are
patterned angi %t@i‘ﬁféi'er nJé’ﬁl&ﬁné Ak 366??&%6&%%@%5%@4 forméd Er?wﬁ:cH%%bexﬁHQp' y

W|r|ng and refere nuneral” 360 1s a signal wring. | m havi ng an
or gani c r®siisfeamed mmpemuai carsspmdihgde thepixd eleotiodd 3@Ser I\r‘él}carthe dfeningssi| at i ng

fil 356. Po | cl ob
b Uboq as il asidf Sali o S opRpl st catiy: be BpREd By Rgh Enae: siEif ay oo
insulating fidhéa. 35\@hér§tﬂersﬂié' \ﬁ'&ﬁﬂom& '3 é/nnflé’fs I'R* @&ﬂfc‘ &ﬁhglp Qlctcﬁﬁfaﬁbﬁ of an

excellent in leveling the Imis ferabl e. hi s- eémbodi ment, an
acrylic fil rrpanic hight amtthnglammuseldany adwel dﬂefdncc:b@nmleg'a hetaklle pmbllwvel

di fference caused the TFT i s forned il mthic 2 reof is -
preferably set torﬁg‘bﬁ‘f‘i"&a&“‘f}‘ fmjthing Jayes fﬁj a“ﬁrae‘f"g?"gﬁr@sgé&"?‘f OFAB2 to 4
m. I'n tfie otk PformBs by A%ha the Vb defnimdROFwith fhtol YP€
i mpurity Br eglgons g% 55131 90% tey‘%g ?’ﬁnﬁﬂgﬁ?; relg%lons : gﬁ g&Sﬁ a
cont act hol gh¢ mtmosphere. The organic light emitting layer 367 has a thlckncss of from 80 to

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

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

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

20 respect to a pixel corresponding to red, a pixel corresponding to green and a pixel
corresponding to blue. In this case, since the organic light emitting layer has an
insufficient resistance against a solution, the organic light emitting layer must be
formed separately for each color instead of using a photolithography technique.
Therefore, it is preferable to cover a portion except for desired pixels using a metal

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

portion.

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

30 corresponding to green is set, and the organic light emitting layer for emitting green
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Il lustrated) reaching capacitive wiring (not illustrated) are formed ~—~
respectively. Further, a lamnate filmof a three-layer structure is
patterned in a desired 25 shape and is used as connecting wirings 357 to
362 and 380. In this three-layer structure, a Ti filmwth a thickness of
100 nm an alumnumfilmcontaining Ti with a thickness of 300 nm and a
Ti filmwth a thickness of 150 nmare continuously formed by the
sputtering : . UG, | .used. The
el el oot TEASRGEIe VAP REREY of Db Bie Sk Noxh S pek T Bl REUSACH

W ring) 362exceptffor e gixol/copeespamdinigrtg blue4Osimnilatiisat, anditbelorgenit lightentiftingf i | m of

110 in thickness,is forped as I xel el ectrode 365, and is patterned.
Contact 1's. MHTAOEgmEt BE artefelaly arued BYusRE 84S mate n Hose leTF pi el
el ectrode %&mafa&ea,%upm&wﬁw%ﬁbsihgsg%gmgm E%g%ﬁs&a de 362 and is

over|l apped wth this connecting wrin a transparent

conductive 5 fil oV| X1 t 0 %% ' ' i th
i ndi um oxifade mayr% és’oa %&%Z%IM@gthgﬁex@P&e?iQ?’ %gfj%l@%g@x%)g%%érroésg%nt\gﬁanode
of the OLECR@Bdsasd. ( Hogevérpd\bystod irbWhish ah IOIEIY eleihait foRBmitfisgvaitd fightf i | m (a

silicon oxide filmin this enbodinent) containing silicon and having a

t hi ckness oindsowloerfilies argepmbingd g system in whicky the&hﬁbﬁwrent fos gmating Bluei | m 366
functions i (o I heh an ' Lo s . formed in

posi tion cgt?rr @ggﬁgﬁnnggl{tom?%g"bb&fe ltglaec "P%g‘gc%g%?sl“\%ﬁ%iat uemcosﬁeenr‘licr?gori S

formed, a seoneerving mediuni: [ GCMY e sys@nCRN oeatipping ife OLBEY @embits te%{:ewv&lbe wet
etching nethod. Wen the side wall of the opening is not gentle enough,

det er i or Kt | Gresponding tgrRyai and Bgwith dbe eathodgs |(eppesile slasteaden) by, utilizing a

di fference a Next, an organic light emtting |ayer
367 and a c!g@%@ge f%ﬁﬁg&"e%&‘?’é%sg@]as i5 are continuously formed by using
t he vacuum evaporation nethod w t hout, exposi ng. t.o, the .atnos e., The
organic |ight em'At 5‘11?1‘6" F?&Féﬂafj%ﬁ%%edaasﬁﬁ? 8%8‘55‘%‘* CRtRg é@'cfggf?(‘m‘ nm
(typically drpsiR HadRribPlis becderablly us@lsk the fnéod BatkeiaBRGohAderdtid oA dRasg of from
180 to 300 nm (typically from200 to 250 nn). In this process, the organic

| i ght emni t tvoltged. ayeor exampleqa dourilaydrstructureeconsisting oP@ hode prgeation dayer,pi x el
correspondin o red,..a pixel rresponding to,green and, a pixel .
cor r espofidi *H’g" E“S"%Pﬁé‘.‘m’l %yfhi%ﬁglétsgﬁgr'%iaggf aad %Pg Rton, 5“&9[}0%‘?3}?{ ithg | ayer
has an preferably used for the organic light emitting layer.

Next, the cathode 368 is formed. This embodiment uses MgAg for the

cathode 368 but it is not limited thereto. Other known materials may be used for the
cathode 368.

20 The overlapping portion, which is comprised of the pixel electrode 365, the
organic light emitting layer 367 and the cathode 368, corresponds to OLED 375.

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

25 protect the organic light emitting layer 367 from moisture and oxygen.

The protective electrode 369 also prevents degradation of the cathode 368.
A typical material of the protective electrode is a metal film mainly containing
aluminum. Other material may of course be used. Since the organic light emitting

layer 367 and the cathode 368 are extremely weak against moisture, the organic light
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I nsufficient resistance against a solution, the organic light emtting

| ayer nust be forned separately for each color instead of using a

phot ol i t hography technique. Therefore, it is preferable to cover a portion
except for desired pixels using a netal 25 nask so that the organic |ight
emtting layer is forned selectively only in a required portion. Nanely, a
mask for covering all fﬁ({)rtions exceopt for the pixel correspondi neg red

t
is first setemiling lays /g she eathadgri68e and thenprofegtivg eleglrode 3% parg ié"l‘:l’?}'i ght
| ecti : | ' : k ' [
TERCELE TR Y i e

organi ¢ | i glfrotedithd brggnit Hyktrenfiting ¢ayie from ghegnudside atmbiplereght are sel ectively
formed by using this mask. Next, a mask for covering_all portions except

for the pixel correstporidpassivetipmfila 379 isifpgmeg, fromca gilicom gitfide fipguith @ | i ght
emtting for ALLin L ue.l t.ahte ar Lv.e ar | .NQ
Thi s mmak® lanesgiof 300 b "he S e 030k tlEoskadif R Bot Hpted

mask may be 3696%br aioaREreAhy theDlilds HRreby faikdr @ihdneingfthe Feliabilityofthe IOLED of
CLED el enent_ corresponding to RGB is used. However, a systemin which an
OLED el enentHowgvep the passivationifilm 370geay nohpesesparily bgformeds er are conbi ned, a
systemin which the OLED el enent for emtting blue or blue green light is
combi ned with a flAitightsanittingsddyiceastimetufea 49 shommsindFig. 3B ds thus completddag

di t | ' [, L ti | [
T e Rl s PRSPl R SR, RS Bl S
utilizi ng;a THF SERAEALcuS)] T3t the MansiRbCTr4EM 379, e fiensistorkniown material can

be used as the organic |ight emtting |l ayer 367. An organic material is
preferably used aJhelighkemitingrdevise ofithis embndimend exbibitoverphigh raligbility gnd

vol t age. For, exanpl e, four-layer structure,.consisting of e, injection
aver s 16 iGre oahahon Chirresafay Bvnedo e il igroplyd TERGn g "'
el ectron inj uﬁrpikaé,%&idnsout RIs8fif ﬁ@ﬁrﬁiﬁﬁ;@i@cuﬁt@f e @fy@aMiZatibh 98P, tBET t i ng
| ayer. Next, t’he cathode 368 is forned. I s enbodi nent” uses MyAg for the
cat hode 368 filut may b slopest with mimetel catadysesuch tNicto dohanos thapnysﬁaaingy-naﬁy be
gfs e;:l h];orpi {ggﬁcn@mc at hg(r) g élgygggfn%tghég%rigg ?rléclql?egg)ll thhgg{gtn!alolglric mixgghci}c%it%gn E | sed
set to 10 MHz or higher.
In practice, the device reaching the state of Fig. 15B is packaged (enclosed)
using a protective film that is highly airtight and allows little gas to transmit (such as a
laminate film and a UV-curable resin film) or a light-transmissive seal, so as to further
20 avoid exposure to the outside atmosphere. A space inside the seal may be set to an

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

placed there to improve the reliability of the OLED.

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

25 from the elements or circuits formed on the substrate.

By following the process shown in this embodiment, the number of photo
masks needed in manufacturing a light emitting device can be reduced. As a result,

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

This embodiment can be performed by being freely combined with
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organic light emtting | ayer 367 and the cathode 368, corresponds to OLED
375. Next, the protective electrode 369 is formed by an evaporation nethod.
The protective electrode 369 nay be formed in succession formng the
cat hode 368 w thout exposing the device to the atnosphere. The protective
el ectrode 369 has an effect on 25 protect the organic light emtting |ayer
367 from noi sture and oxygen. The protective el ectrode 369 al so prevents
degr adat i oEmbédimients ¢ dbrooghe5.368. A typical nmaterial of the protective
electrode is a netal filmnminly containing alumnum Qher material may
of course be used. Since the organic light emtting |ayer 367 and the
cat hode 368mBsEmeml7 enel y weak agai nst noisture, the organic light -42
emtting |layer 367, the cathode 368, and the protective el ectrode 369 are
desirably forndu this euhndéseitpoan wxtehmal tlight pmitting quineomt efficiercyatamdphere. |t
is preferable .t protecé #he organic light emtting |layer fromthe outside
: S

at mospher e’.emlf_'ﬁ‘ﬁgllyy improyed <Y, ¥sing, anj (Opganteq light remiking magrial by |whish nitri de
filmw th ' : : ' i i HOLPr o ts the
organic coﬁrrg)g %&F%g?r%&g)g%n@ 9%%%%}%[}3? gggﬁh@h%ﬁf}ie&dedfﬁ?%elr h'g'y u?t her
enhanci ng rehst, thel possier cortsympfion blight EMittinglelementr cantble ecduasd; ithvelifethne of | m 370
may not necessarily be fornmed. A light emtting device structured as shown
in Fig. 15 tF@"f‘F%%“”EWESEB‘F’“g wddhe weightofdight omitting,element cap heainnel TFT
of the drijydyfgegi rcuit, 372, n-channel o TFT of driving circuit, 373, the
transistor 1r4, and 374, the transistor Tr2. The light emtting device of
thi s enfvodi ment Thefolliwisg iser sepouit Gltherecthé esiednalt ljghaemittingipianvimdl effietnay i on
characteristjcs O\gi Bg tohgpl cing optimally structured TFETs in not only the
pi xel por tif ofPASRYedaPE ouUsIRe tthe tiplel sxgitations (Tt ISutsy, (Ghe Adachix & | $aitds i on
step, the i i u ks hance
the cryst alI)HI(O:tArﬁz iﬂ%rg}.aﬂlg}g?ésg&gﬁﬁgrﬁ%a}nnk‘h&atbﬁgeﬁ%lrl?g?g%?’ﬁ%df &,’ i:Itg ﬁ‘ga? 8ﬁrf F?/Jé&fs‘r%gquency
of the si dghdl, Tokyos 1891)\pi #37)ci rcuit can be set to 10 MHz or higher. In
practice, the d(ﬁxi ce-reqchi ng the state of Fig. 15B i s packaged (encl osed)
using a protect e PPIeRYlan formula 1of an pragnict F‘éﬁ eifting majgwal | (COUMEIRYas to
transm i, ( Lham j : resin film or a
Iight-t%sar@%}?%st)laég&sega , g%;oggB?’S‘%‘S%?ﬁ%?&%%&;%g%s‘%exposure to the outside
at nosphere. A space inside the seal nay be set to an

Chemical formula 1

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

reported by the above article is represented as follows.

Chemical formula 2




I nert atnosphere or a hygroscopi ¢ substance (barium oxide, for exanple) may
be placed there to inprove the reliability of the OLED. After securing the
ai rtightness through packagi ng or other processing, a connector is

attached for connecting an external signal termnal with a termnal |ed out
25 fromthe elenents or circuits formed on the substrate. By follow ng the

process sho | N t.hi nbodi,nme t he nu r_.of phot sks pe din
nmanuf act ur i ﬁ@-é%#'@%f&iﬁmﬂf’f'ﬁ/g%%\ﬁ%@wéa ' @P@Hﬁ%ﬁRAggﬁesFé&ﬂ?fﬁ’yst he
process is geft, $9piohofpeeduce the manufacture cost and inprove the yield.

Thi s enbodi ment can be performed by being freely conbined with -43

Enbodi ment s (T.TsutsududirJ. Yang, Bvtb ¥ahirmg K. Nakamutd) ilWataiabd TeTkuji, Xn Fektday Tal
light emtting.qua efficienc be r | mproved by using an
organic |i gﬁ{’aq‘ 'P{g':@;yﬁ&‘f@ﬂ’ijw’ %?Pi\?ﬂ!y&h?’s EM@SE@@?@%@% froma triplet
excitation can b f et 4N L . ; I wer
consunpti gn of | gﬁmé’?ﬁetﬁﬁ’ nfgﬁ%'?grgéfn%n grgamhelfﬂrﬂggﬁfgtggé Tﬂgﬁ#i(?%ﬁslﬂ@eﬂ)

| i ght em tt repgrted kyrtha abowerarticle isireprgsented asfollotise wei ght of |ight emtting
el ement can be |Ilightened. 10 The following is a report where the external
light emtting quantum effici endy.~S]i nproved by using the triplet
excitation (T. Tsutsui, C. Adach Saito, Photochem cal processes in
Organi zed Mol ecul ar Systens, ed. da, (Elsevier Sci. Pub., Tokyo,
1991) p. 437). The noiecul ar for f >an or gakhemipgldermwad t ti ng materi al
(coumarin 15 pignent) reported above article is represented as
follows. Chemcal formula 1l OQ® 20 (M A Baldo, D.F.O Brien, Y.
You, A. Shoustikov, S. Sibley, ~T pnpson, S.R  Forrest, Nature 395
(1998) p.151) The nolecular fornula of“an organic light emtting materi al

(Pt conpl ex) As described above, if phosphorescence from a triplet excitation can be put to

practical use, it can realize the external light emitting quantum efficiency three to four
times as high as that in the case of using fluorescence from a singlet excitation in
principle.

15 The structure according to this embodiment can be freely implemented in

combination of any structures of the Embodiments 1 to 6.

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

25 Fig. 16.

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

electrodes 754 and 755, a second insulating film 771, and a pair of second electrodes
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reported by the above article is represented as follows. Et Et

N." N N4 Chemcal fornula 2 NE 1 E tEt Et -44 (MA Baldo,
P.E. Burrows, ME. Thonpson, S.R Forrest, Appl. Phys. Lett.,

Lamansky,

S.

N Et \ Et

75

(1999) p.4.) (T.Tsutsui, M-J.Yang, M Yahiro, K Nakanura, T.Watanabe, T.
Tsuji, Y. Fukuda, T. Wakinoto, S. Myaguchi, Jpn, Appl. Phys., 38 (
(1999) L1502) 5 The nol ecular formula of an organic |light emtting nateri al
(I'r conpl exse &rPgst.edThY dehficonaaut6r dilini 5% dofnpkiedy asewd-@Adadivitltygns. |1
formula 3 L- -J 3 As described above, if phosphorescence f
triplet exdmputityogionn/I8echaying o firsipimpurity £pnceniration; acene-eangdugtivityttype

Chem cal

ext er nal

12B)
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l.ght .em ttin uant.um efficiency three to, four tinmes .as high as
That i 1 naBuul" Sieien 129 FVIBR o€ ctertnd Arbmil SPncsmspRa tlagh BHF, o
principle. chantRformhtioilepios P60caddisng to this embodi ment can be freely
i mpl enented in conbinatron of any structures of the Enbodi ments 1 t

Enbodi nedt 8 | n Hhithis centhedimentyt thec inst t insulatingn filth Z7(hiceusistsfof aa |paighef
i i . 20, th ' duct Vi f .1 t
i 38tef A ing R 7 Riag ot 276 Rl 8K A pftecebecfy of

emtting d

i nvention

pi xel buil tpravidtheifi§t inQiMating! filéh PRV LoifpRES Bf ﬁ”si?@letlﬁf&hhﬁllatﬁ B4 O -
sinplifying the related illustration, only n-channe
pi xel s and ipsulating fikm compuisingthseecas marelamiipgiedlayarent fed to pi xel

are

10

15

20

30

type TFPs havi

A pair of the channel-formation regions 760 and 761 oppose a pair of the first
electrodes 754 and 755 through the first insulating film 770 arranged therebetween.
The other channel-formation regions 760 and 761 are also superposed on a pair of the
second electrodes 756 and 757 by way of sandwiching the second insulating film 771
in-between.

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.

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 embodiment, although not shown in Fig. 16, a pair of the first
electrodes 754 and 755 and a pair of the second electrodes 756 and 757 are electrically
connected to each other, It should be noted that the scope of the present invention is
not solely limited to the above connecting relationship, but it is also practicable to
realize such a constitution in which the first electrodes 754 and 755 are electrically
disconnected from the second electrodes 756 and 757 and are applied with a
prcdctermincd voltage., Alternatively, it is also possible to realize such a constitution

in which the first electrode 782 is electrically disconnected from the second electrode
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il lustrated, other TFTs can be manufactured by referring to the
constitutions shown in 25 Fig. 16. Referring to Fig. 16, reference nuneral
751 designates an n-channel type TFT, while Reference nuneral 752 denotes
a p-channel type TFT. The n-channel type TFT 751 conprises a semn conductor
film753, a first insulating film770, a pair of first electrodes 754 and
755, a second insulatig? film771, and a pair of second el ectrodes -45 756

and 757. The'8dand isapalied with pipredetermined voltagees a one- conductivity-type

i mpurity region 7 4N i ek ) t Lon, :
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afirst i5insulating film?770, a first el ectrode 782, a second insul ating

fil m 771, 10afrthes cbyo rempleyiag t the deboveteferrer BERyi baseduen othe f ahayeigseribodmpr i ses

a one-conduct.i Vity-ty | mpuri ty rediqn 783, havi a third inpurj.t
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regi on 784 dnétedseethé ivakile 6f S ION AQrréMt? itORPHESIbRARN comtfcOtfRehictid) $4ghn t he
first insulating film770. Further, the channel-formation region 784 and

the second dagiculasdibe Tanngl addibppbths TEB itoishpassibler touighrenseeths dotogration
i nsul ati ng LACI ! 771 arranged therebetween. In this enbodi nent, although
not shown i E‘ﬂ)’: 16, a pair of the first

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

Embodiments 1 to 7.

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

30 However, the substrate used must be one able to withstand the highest process
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el ectrodes 754 and 755 and a pair of the second el eCctTodés 756 and 757 are
electrically 25 connected to each other. It should be noted that the scope
of the present invention is not solely limted to the above connecting
relationship, but it is also practicable to realize such a constitution in
which the first electrodes 754 and 755 are electrically disconnected from
the second el ectrodes 756 and 757 and are applied with a predeterm ned

vol tage. Al )l e to realize such a constitution
30 in whi cﬁ&lmﬁgﬁ?ﬂe\rﬂgbﬂg hg%}apgf éé“'?%‘ |&§§§e ectrically disconnected fromthe
second el ect r odeRefedthicd Bdmenabi8204 dnpqnbs gin-channelatype EHE tvehilei 8202 deritdsaag e .
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Enbodi nent 8 tlmagnté)eleamdbmsmmll%j begofnirgehamety arhionisiel gunetskruauyo nNotof
Enmbodi ments 1 to 7. Enbodi nent thi s enbodi nent, constitutjon of a

I
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of the presgpfe lh?/\%f%g{uh Bwd Or 91‘3 %UI s f&ﬁlllr%"‘fe Ethoniathecﬁﬂ%\éﬁesﬁi such as a

cross-sectional Vview of a pixel In emtting device according -
to this eniipldigate structiremayiof pburSeslsodetusel. r el at ed illustration, only

h |t
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provided that the off current of the Tr5 is sufficiently lowered, a storage capacitor

connected to the gate electrode of the p-channel type TFT 8202 can be have its
capacitance reduced to the minimum necessary. Namely, the surface area of the
storage capacitor can be made smaller, and therefore using the multi-gate structure is

20 also effective in expanding the effective light emitting surface area of the organic light
emitting clements.

In addition, the LDD regions 915a to 915d are formed so as not to overlap the
gate electrodes 919a and 919b through the gate insulating film 918 in the n-channel
type TFT 8201. This type of structure is extremely effective in reducing the off

25 current. Furthermore, the length (width) of the LDD regions 915a to 915d may be set
from 0.5 to 3.5 um, typically between 2.0 and 2.5 um. Further, when using a
multi-gate structure having two or more gate electrodes, the separating region 916 (a
region to which the same impurity element, at the same concentration, as that added to
the source region or the drain region, is added) is effective in reducing the off current.

30 Next, the p-channel type 8202 is formed having an active layer containing a
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illustrated, other TFTs al so can be manufactured by referring to'the
constitutions 25 shown in Fig. 17. Reference nuneral 911 denotes a
substrate in Fig. 17, and reference nuneral 912 denotes an insulating film
whi ch beconmes a base (hereafter referred to as a base filnm. A light
transmtting substrate, typically a glass substrate, a quartz substrate, a

glass ceram c substr , Qr.a crystalline glass substrate can be used as
t he subst ratSB"@iI‘?g'%%gv@eg‘éf", region ipand & chanpsbieeianst29% theogate ingulating,
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separating rog BEMOdimem 9acti ve s | ayers have a pair of channel formation

_ ; _ ers have a pair of channe
cl actrodes o10a aNPIOI B daie e 40 bindf sybleff i s aBte Fip 97 ©

si gnal Wi ri ngaybtla malticstaomed.i on Wi ring 922. Note that the gate insulating
film 918 and the first interlayer insulating film 920 may be conmmon anong
all TFI's on the ThgpYvstugesof w%ﬁyfwﬁewtmwmqhgrmhmﬁ@bewbuﬁq or

the el enment .4, .her p. T 8201 ,S in kg, .L7 1S
el ectricall ydncjzvglﬁgigécl%gﬁ al§ogﬁ)?ﬁxgd ga e{lg%oeutg%'r%dég Rﬁé& gng%ﬁl,w%{é%&#‘hg
nanmel y a dowet@meai@sittunhitfotfominitte drivel dirdulifis dRavidl i @tlg, structure, but

also a multi gate structure (a structure containing an active |ayer having
two or no¥e channét TFBhaying astycturedn wdvighdot earrieninjectipe iy redunetl without an rj pl e

. f. I . h | & '
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current of tdireuilli® Fig BUT Noté @it Ithe tediedidér circoit MidigifesCRRBALS @ignalCyect ed
to the gate el ectrode of the p-channel type TFT 8202 can be have its

capaci t ance driven eiequit; @nd; » gatei signsl, line deiverseirapit haserelly is alpe pesitiate farmea of
th t It ’ d t f ' ih
JECET R S

mul ti-gate struc al'so e I hexpa
em tting surdragi®). area of the organic light emtting elenments. In addition,

the LDD regions 915a to 915d are forned so as not to overlap the
An active layer of the n-channel TFT 8204 of the CMOS circuit contains a

source region 935, a drain region 936, an LDD region 937, and a channel region 938.
The LDD region 937 overlaps with a gate electrode 939 through the gate insulating
film 918.

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

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

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

30 918 and a gate electrode 943 are formed on the active layer. It is also possible, of
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gate el ectrodes 919a and 919b through the gate insulating film918 in the
n-channel type TFT 8201. This type of structure is extrenely effective in
reducing the off 25 current. Furthernore, the length (width) of the LDD
regions 915a to 915d may be set fromO0.5 to 3.5 m typically between 2.0
and 2.5 m Further, when using a nulti-gate structure having two or nore
gate el ectrodes, the separating region 916 (a region to which the sane

inpurity elB8aRato Ake h@sSreMpsiRdCIRN tdapidr GRjecién biidbrmiidges 1DD tdpgonsour ce
region or the drain region, is added) is effective in reducing the off
current. 3Gimiatto thatef the aichammel TETB043202 i s formed having an active |ayer

ool on 925; -t he gu Bt iRl S6ito B BEAY Rall B B0 HE EnafBF BN PR

interlayer 93psal7af9178, dnidloz9920; a connecting wiring 931; and a connecting
wiring 932. The g-channel type 8202 is a p-channel TFET in Enbodinment 9. 5
| nci dent &l |y, th&urharethe| eehanpelc BB 6204 apd thenprchanpel TET $285 hayrosqpuece

i i - the Hrne) 5%, 89 B Hshie L L sl riChER o el Bl £ o e

si nul t aneougduating HlkigR0POINddditidn(IeBr4ih képidris of WY 1=-BhanhElCKFIES204 dpashec UNI t
for formng the driver circuit, 1s shown in Fig. 17. 10 A TFT having a

struct ure ipchanned TFRE208 arermutnallyrgoanactedrelactriqally| by @ drajg visingt946n excessi ve

d [ h [ d,. :
Ciroult in Fig. 1o Rt ane mpSpHES of AbeisratTR b i, 8L dedf 00

si gnal | joneomBiivgEWitk EmbbiimeaRd 8 79ate signal line driver circuit here. It
is also possible to form other logic circuit (such as a level shifter, an

Al D converter, and a signal division 15 circuit). An active |ayer of the
n- channel ﬁ;r@%mé 26 the CMOS circuit contains a source region 935, a
drain regi g LDD region 937, and a channel region 938. The LDD

regi on 937 overl grs f¥ldwing dekrtifticH 6f tHienbSBfchtveigtd thbogaitRionnsf at i ng
film918. 20 Formation of the LDD region 937-on only the drain region 936

si de is so paxel utilizing acatheds adpppisbeleetrpdeoper ati ng speed. Further, it is not
necessary to be \ﬁagr Y18 exemplifies a cross-sectional view of a pixel according to this
cmbod_inient. In Fig. 18, an n-channel type TFT 3502 manufactured on a substrate
3501 is manufactured by applying a conventional method. In this embodiment, an
n-channel type TFT 3502 based on the double-gate construction is used. However, it
is also practicable to employ a single-gate construction, or a triple-gate construction, or
20 a multiple-gate construction incorporating more than three of gate electrodes. To
simplify the illustration, only n-channel type TFTs having pixels and p-channel type
TFTs controlling current fed to pixel electrodes are illustrated, other TFTs can also be
manufactured by referring to the structures shown in Fig, 18.
A p-channel type TFT 3503 can be manufactured by applying a known
25 method. A wiring designated by reference numeral 38 corresponds to a scanning line
for electrically linking a gate electrode 39a of the above p-channel type TFT 3503 with
the other gate electrode 39b thereof.
In this embodiment shown in Fig. 18, the above p-channel type TFT is
exemplified as having a single-gate construction. However, the p-channel type TFT

30 may have a multiple-gate construction in which a plurality of TFTs are connected in
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concerned about the off current with the n-channel TFT 8204, and it is good
to place nore inportance on the operating speed. Thus, it is desirable
that the LDD region 937 is nade to conpletely overlap the gate el ectrode
to decrease a resistance 25 conponent to a minimum It is therefore
preferable to elimnate so-called offset. Furthernore, there is alnost no

need to be concerned with de%“‘adatlon of a p-channel TFT 8205 of the CMOS
[
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i nj ection byefficienayngThis qomstructign dnquits; effactive o copeawith thermal degradstiniof TFT
8204. The reLe ce nunerals 961 to 965 are a mask to formthe channel
regi on 94? ‘'917a, 917b, and 929. 5 Further, the n-channel TFT 8204

and the p- channel Al Fifst GRRP 14y thsBlatiNge Blm \U1r i isnmm&ﬂénamn%hncl efReTFT Vel v,
on their source regions, through the first interlayer insul at| ng film 920.
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on this enbodinment refers to the constitution of  a pixel utilizing a
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conventi onal a3} M@ht eidsiohite &a&odrrmaﬂg ,th@rintonc&lbﬂgﬂﬁbn,tW&cTﬁﬁnﬁiQKc based
on the doubl e-gate construction is used. However, it is also practicable

to enpl oy a mkelglestigde.dt dodesired that the, ahaveaeﬂerrcq) B@ps;hc ¢evelsdaff ax mivgh asor 20
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Reference numeral 43 in Fig. 18 designates a pixel electrode, i.c., a cathode

.u_)

electrode provided for the light emitting element, composed of a highly reflective
electrically conductive film. The pixel electrode 43 is electrically connected to the
drain region of the p-channel type TFT 3503. For the pixel electrode 43, it is desired

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

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

30 7C- conjugate polymer material is utilized to compose the light emitting layers.
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TFTs controlling current fed to pixel electrodes are illustrated, other
TFTs can also be mnufactured by referring to the structures shown in Fig.
18. A p-channel type TFT 3503 can be nanufactured by applying a knowmn 25
method. A wiring designated by reference nunmeral 38 corresponds to a
scanning line for electrically linking a gate el ectrode 39a of the above
p- channel type TFT 3503 with the other gate el ectrode 39b thereof. In this
ermbodi ment Eipraly,i svafiatle polymérnmarbiaN cinBudband eblidwing Thdlyparapienfesy i i ed
as having a single-gate construction. However, the p-channel type TFT 30
may have a ‘Wil {FBY)epolaviaylcsrbagel (RVKyrangl polyfiperane fosiexamplet y of TFTs are
connected in -5 rJ ] other . .Eurther.  such .a const.ruction my
al so be int roducga?l%vdgigghmdé B'ti)’g?lg&fioé ‘W/c Eg‘fl [ ctngiﬁg‘gc'ﬁéﬁﬂgf SPUPHYPS regi on
i nto pluralabpey-teSerfed IOt iFog eRaniplél sabh vterials clted$n ihe fORGWRhE PubNdatiBneach
ot her, thereby enabling themto radiate heat with higher efficiency. This
const r ucti dnayi ke wpailt eHeShenk: HyBeaker, €b feelsens B Kluge, W Spicitpen tiRolymersdor s t he
TFTs. A finst,iater-1ayver wnsylating, filma4l.is f do e n:- channel
type TFT 38 a’ﬁ'@g"ﬁg %'%ﬁe’l Webégglﬂ’. ll)ﬁff?qilégs,’ lgbgge%n%‘"tr’ﬂ‘t apd sughe,

I nsul at i ng rhdtérial 44t SR en theflIPr1992896!4. i nsul ating filmis fornmed on the first
inter-layer insulating film4l. It is extrenmely inportant to fully |evel
of f steps producés bspegifigwaxainple ofithersbyetsoferred lighti emtting layess,sthere maay

i nter-layeri lating,filmd42. .This LS because, ,Singe organic Jlight
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of such @t glkyphEyIGRWIRylerded bt Yeoliplihg €41 B§érOTot enliftig! grebAKipRL; t fias i nto
consideration, before forming the pixel electrode, it i's desired that the
above- r ef erpobihnyleqes op polyakicuipbenylent fas composingsa lpyes SobEemitting bhwt lighte

organic i L LEd I Ls.canbe.for. on a fully |eyeled 5 surface.
Ref er ence gnﬁesﬁgées&g qﬁ‘ﬁ t@g’?&fgs(% & é’?{g}ﬂggﬂdlgﬁ} gitting lé@?rr%aié ?Se id'eér}e,ds a
cathode eliggtnge 6f R6@'\308@00 1 SUnnk, peefbrablftin & Finkt bNBorR 140ARMNS 100HwPOsed of a
highly reflective electrically conductive.fillm The pixel -el ectrode 43 is

el ectrical ly conhbegbeyetdsseriptionghawayer, dgs selekyfrefemed o @Hapicall example afFT 3503.
For th ' | 43 it 1S, ised 20 to.use an.el.ectrical,l
conduct 1 e Ty RS PR Pateibs b b opgsh G ALl 5, bR ol

applicable organic light emitting materials are not necessarily limited to those which

are cited above. Thus, organic light emitting layers (layers for enabling light
emission as well as movement of carriers therefor) freely combining light emitting
layers, charge-transfer layers, and charge-injection layers with each other.

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

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

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

30 composed of a transparent electrically conductive film is formed on the hole injection
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alumnumalloy film a copper alloy film or a silver alloy film or a

| am nate of these alloy films. It is of course practicable to utilize such
a construction that enploys a |amnate conprising the above-referred all oy
films conbined with other kinds of mnetallic filns bearing el ectrical
conductivity. 25 Fig. 18 exenplifies a light emtting |ayer 45 forned

i nside of a groove (this, corresponds to a pi erﬁL produced between a_pair
of banks 443354644 theipinel showniin &ig. 20, light pengrated by the dighemitting layers 45

Al t hough not; AR Hg 18 0t thee@abl rafely forma
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conpri si ng téetricAll9 \condrAio fififl iFfRymed efteraoaipliting forsaliondF tei 13hs emittiggl i n
the follow ng publications 5 nmay be used: H,  Shenk, H. Becker, O Celsen,
E. Kluge, Wlaggdsianddhe holg|igipetion layer 46ibgHt hawing poas hediresisting proparty, Biigpl ay,

3P 10- 02575 derktoal B bl Bt Tl i 10 lmoB by PLE P o ¢ 11 ng
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The above description, however, has solely referred to a typical exanple of

15 organi c 143gsubstantially epingidasevitmthe tatahiareafcthe pixeb dhe entinapixdl fhuctions t t i ng
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nosesaar 1y 1FHeec EB cFiE OB coeiciibgl b sylemd Beh delchiurE gn
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carriers therefor) freely conbining [ ght "'emtting |ayers, charge-transfer
| ayers, and viHuhigh lumineacei on | ayers with each other.

This embodiment further provides a second passivation film 48 on the anode

electrode 47. It is desired that silicon nitride or silicon oxynitride be utilized for
composing the second passivation film 48, The second passivation film 48 shields
20 the light emitting element 3505 from the external in order to prevent unwanted
degradation thereof caused by oxidation of the organic light emitting material and also
prevent gas component from leaving the organic light emitting material. By virtue of
the above arrangement, reliability of the light emitting device is enhanced furthermore.
As described above, the light emitting device of the present invention shown
25 in Fig. 18 includes pixel portions each having the constitution as exemplified therein,
In particular, the light emitting device utilizes the TFT 3502 with a sufficiently a low
OFF current value and the TFT 3503 capable of fully withstanding injection of heated
carriers. Because of these advantageous features, the light emitting device shown in
Fig. 18 has enhanced reliability and can display clear image.

30 Incidentally, the structure of Embodiment 10 can be performed by freely
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20 For exanple, this enbodi nent "has exenplified such a case im which
polymer materials are utilized for conposing light emtting | ayers.
However, it is also possible to utilize organic light emtting materials
conprising | ow nol ecul ar wei ght conpound, for exanple. To conpose a
charge-transfer layer and a charge-injection layer, it is also possible to
utilize inorganic materials such as silicon carbide for 25 exanple.

Convent i onabnbidifPWih IRtsBhEtElef Fibolmdateriods the organic materials and
the inorganic materials. In this enbodiment, organic |ight emtting |ayers

having a | am nate structure are formed, in which a hole injection | ayer 46
made fromp}‘To 0 H?ne (PEDOT) or pol yaniline (PAni) is forned on the
light emtt 'ﬂ%" VB 45. An anode el ectrode 47 30 conposed of a transparent

el ectrically conqugtfipt® &l Ongebféerr@sﬂng)rthé Mgl OdrRittiny QFeHeﬁf‘ is- 612 th@yer 46.
In the pixel shown in Fig. 2 ht generated by the light emtting | ayers

45 is radlsamcmlsslqnhwpdlanddtma)cxlmlmst mereugxpelient achgmizability tof dhe #isplapal ause of

t hi th d trode 47 t Jo f
{ ranspar C naRgEsin + TN pl4pS 35 Fombrrd o e i PSR TR et FirtRefinoree urn
oxi de and tioy; t%lﬁﬁgqcvﬁcﬁgﬁpwm WEVRE 'aﬁgl@.g ﬁcéd?ﬂhglm B 'h‘gﬁt é&ﬂﬂ'm?g nc

oxi de may be ufilized. However, since thé transparent el ectrically
conductive d‘ei/icemarsba‘apphexﬂtoarfdlmlaqunmm|vagodsaﬂe¢t;rbmolapp;atatusw light emtting

| ayer 45 and the injection |ayer 46 bat havln oor he -reS|st|ng
broperty, Tt i o SHL FleclbiR appnbB nide o Debt SRMINE Bt ofriB REh| ow
t enper at y4r Qn\%’e%u&i)ﬁr%h}als% vde!@%n@ﬁn‘a”h%ithl%&nﬁfa, hgs%gséwpé ui@ﬂapthera&' foahode

el ectrode 47, the light enmtting io0 elenment i § conpleted. Here, the

light emnit tdlspguyé,l acwayigatiGn Systdns, amoond thprbductidn devive (p paceiudwl eaotpmdtaar(dc at hode

| ectrode) 4 temitt] 45t 48,
Sna i hale) sadugioden, b Hiras TompiBe aipe machis, & pryaabls foforBiG tergiel (5

subst ant i al&ablﬁ%ﬂ@ué?% MbBilk gnBfe, fa%ﬁhblergﬁﬁe Aachié, agla&tmmk%oemﬂtﬁce pi xel
functions itsel i ght ‘emtting el ement. Accordingly, an ‘ext r emel y-

hi gh |i ght -like), taniimggd fepefductionedayicei iscladingiarrecbrding predivini (dre spegificatier eby
maki ng it possible to dis

embod ettt LB PV 5 e g e pias SR G A M AE feAe e
5|t .ef.t ;ggef grﬁVﬂ)tankissod@ﬁh &1 ihBaliesSd BispIay foY dif1slanPihe SproSeidd BRXEE)! 64 de be
the like. In particular, in the case of the portable information terminal, use of the light
emitting device is preferable, since the portable information terminal that is likely to
be viewed from a tilted direction is often required to have a wide viewing angle. Fig.
20 19 respectively shows various specific embodiments of such electronic apparatuses.
Fig, 19A illustrates a display device which includes a casing 2001, a support
table 2002, a display portion 2003, a speaker portion 2004, a video input terminal 2005
or the like. The present invention is applicable to the display portion 2003. The
light emitting device is of the self-emission-type and therefore requires no backlight.
25 Thus, the display portion thereof can have a thickness thinner than that of the liquid
crystal display device. The organic light emitting display device is including the
entire display device for displaying information, such as a personal computer, a
receiver of TV broadcasting and an advertising display.
Fig. 19B illustrated a digital still camera which includes a main body 2101, a

30 display portion 2102, an image receiving portion 2103, an operation key 2104, an
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conposi ng the second passivation film 48. The second passivation film 48
shields 20 the light emtting el enent 3505 fromthe external in order to
prevent unwanted degradation thereof caused by oxidation of the organic
light emtting material and al so prevent gas conponent from |l eaving the
organic light emtting naterial. By virtue of the above arrangenent,

i abi | f | ' d.f ur, .. As
Gescribed bl enandtfibn 351 2108 SEHECF106”of M HRE D The bt hIRinE 45K o
25 in Fig. 1§ depsrhiéeswitt Ph@|pré%9ﬁtt1h9é?ﬁloﬁfi§Bse'ﬂaa‘é'tﬁgdfs?ﬁy P8R 2105] MereBy

exenplified therein. In particular, the [ight emtting device utilizes the
TFT 3502 wi tthe digitalfstillcamatal of the fresent 1(1Fdiltnmcomplctmal ue and the TFT 3503

bl f full .t ' ' t f h f
{hese advant ageoud iCHEaHls L 1ioh SmRbiet PR dosces & Rolbodi Zbce *1s
has enhancedgiabinbh, A dis Pa'}dpdiﬁéh 0B |He r@bﬁ@fzzoaagﬁexé&al oGhiePpoy . L he

structure of EnBodi nent 0 can be perfor freel - conbi ni hg vmt
t he struct urd208f a fpointidg meouse 220&,(1or7the lecrbo’erThgm c]nhttl‘ﬁgeicivxcg ki aemrdmcelg

devi ce usin | i ght emttln f the SSi n
and Chus. cxhP e P Sitsalivh i hedctghe st barion 2208 BeEhy 5 Bo-oinge i n
a light pl a%nﬁ:r%te?@f’ﬁl@'b%;eﬂt(?mkhﬁoﬂ éd]ﬁﬂlﬂxr%éys'[ al display devi ce

Furthernore, the ght emtting device s a wider view ng angle.
Accordingly, the IExgthbﬂiu‘stlratc:ga mtzbvlcccempanr Micénripblbdﬁ 4 main bbdyrﬂwy, portion

I n various el.ectroni,c rat ys uch eI ap ' a

li ght enit% '41??%%'8%" 2$@ﬂéw|5'f’€§é9§a“ °(9°T 359‘% ﬁ@l‘ B°é° pQ)'f g\i@sn?’érrer a,
a digital c ,

navi gat i on Sysrom 2“2%%%??@%8?%&?3??%%@?%@"9 B rcsol BPbhis fed s
an audi o setthe displap porionc2i02y ttharebya thea mebiteicdompater cofpthet priosent iimfentiomt i on

termnal (a m)lflje conputer, a nobile phone, a portable game nmachine, an
el ectroni ¢ HOGWCHIB the | ke), an inage reproduction device including a

recording medi um (Eggr qoEPAGFGa! Yortdtle ARafe iepRoId dEABs NRBRAEC £

recordi ng nmedi um such as a digital "versatil (DVD) and so
i ncl udes = d‘ieeqrdmg manﬁurdi(mpfmpeugcall}earE\ﬂDadpménpt:onntge:):c) ovhiclt includeske. | n

par Ll cULar, i OR0E, ShashiaTis BRbEy wRbRE L EhE Mok eiae
term nal thaigols, kdckRling Medium (DVD or the like) reading portion 2405, an operation key
2406, a speaker portion 2407 or the like. The display portion A 2403 is used mainly
for displaying image information, while the display portion B 2404 is used mainly for

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

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

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

30 display portion 2602, a casing 2603, an external connecting port 2604, a remote
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be viewed froma tilted direction is often required to have a w de view ng
angle. Fig. 20 19 respectively shows various specific enbodi nents of such
el ectroni c apparatuses. Fig, 19A illustrates a display device which

i ncludes a casing 2001, a support table 2002, a display portion 2003, a
speaker portion 2004, a video input termnal 2005 or the |ike. The present
I nvention is applicable to the display portion 2003. The light emtting

devi ce is @bntrdleressiving Portimi 2605! Wip émaged rdckieingf wortior 2606, rbatieey R6CKla ght . 2s
Thus, the display portion thereof can have a thickness thinner than that of

t he Iqu| d sownd,ispt pastian 2608, arqnesation ey 26029 cyepipesd61Bnen the fikie.di Bisi ay
device is ingl ufll Bélﬁce ﬁnéc%rﬂaﬁbe%%@mcd&gée%nfggxgmg @Q;%é&’w&e GJH&?J tion,

such as a pé€rsona recel ver cas
adverti si ngottioh[2663, th&elg' thd 9ided bdmm ofthe gresemd imyicatidn aﬁnﬁlétmcgarrer a which
i ncludes a main body 2101, a 3o display portion 2102, an inmage_receivVving

portion 2103, anFtﬂﬂelPHt Plb‘ﬁ"ﬂééﬁlaﬂmle atppne “which iaclydes |2 main bedy 8t 2105,

a shutter t )4t g [ ce with
t he pr esent%mﬁ% 27 %oa%lséiags%od;{ ?‘?%mdl spla ﬁ’b{go?(g—%%gg%m? SE ﬁer é’% t he
digital st Ipbhldaazrmsaamfopéraﬁomk@sems iafl Ve firha) reoSRuEh £ poA R 707 gn adtBkha
illustrates a | ap-top conputer which includes a nmain body 2201, a 5 casing

2202, a di ZFP&yorbe liken szoﬁlat the dispiay-nontign 23 cap reduce PAWFT GOBSHBRHANON por t

2205, a poi pt 0 | t I n
accor dance of th‘?ﬁmtrgﬁg%aeé%entby lvls l%? %%?tse'cg;g)gad agﬁ{%&%’&' Alﬂgacg%llro f |%on 2203,
t her eby joheatigoindp Themight enittidg ddvicepineseoidande\vweith itienpresuip lidientieh isFi 9. 19D
illustrated a nobile conputer which includes a nmain body 2301, a . io

di spl ay por"ﬁ‘?‘b?ﬁ thgtisplay Ratien R703; dherebynthe seebilei Rbang 8 thEaU&S"“hWVF’Fﬁqnar ed

port 2305, HE |ike. The light emtting device in accordance with the
pr esent |nven |o Is used as the display portion 2302, thereby the nobile

conputer of the Wiraehd biight@tniancCofipghe einitged frorg thelSrganit light enpitthry a
portable i rra%e reproduction device incl Udlgmg. a .15 recordi ng nedi um (nore
speci fi cal Imaterial beqomes avaitable inghe &éwpc@y lighhemitting dqviceds agcordagicp “Btbdy 2401,

a casi ng152£hg)e Pre%n? BJH% \gﬂrﬁﬁ %Ehe rea fr@ﬁlqg&f& rgﬁlsl&hg}gr e%i&r it Wh h 2404, a

recordi ng ned INg p n operation key
light including output image information is enlarged by means of lenses or the like to

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

30 non-emission portion corresponds to the background.
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2406, a speaker portion 2407 or the |like. The display portion A 2403 is
used mainly for displaying imge information, while the display portion B
2404 is used mainly for 20 displaying character information. The inage
reproduction device including a recording nmediumfurther includes a gane
machine or the like. The light emtting device in accordance wth the
present inventiony | . ' 04,
t hereby the i mage A}Fszsglrjggﬁ'c@g%ingéeglwgéelﬁg#%H@%@e@%%ﬁ%ﬁ&éﬁ?‘f%% %(vﬁnp eting.
25 Fi g. 19F rangeusf eRktcionia appggiusest jtpall dficlgy. ayThHehelastronit appatatdses pinashis whi ch
i ncludes a main body 2501, a display portion 2502, arm portion 2503 or the
li ke. The mmﬂwm{ £an bepbipingdcy wtiizingaolight pmitting deyieehavingdBestuciuig it i on
is used as ' reb 1 O0h: , | e . type display of
t he present t‘ll:}ﬁ(\:/l{ej{rlll? ?@%’8%‘1 éerb?@érgéﬁl%gth}o?g'w %FE@?‘P’ gﬁ'ggm&d'vi deo canera which
I ncludes @ main body 2601, a 3o display portion 2602, a casing 2603, an
external connecting port 2604, a renote -55 control receiving portion
2605, an i ngebadimenty2ng portion 2606, a battery 2607, a sound i nput
portion 2608, an r.atj . | e 0. .0r, ¢ | i ke The
light emtting de\eplR gé’&?’h&ig‘@gg‘?ﬁﬂg‘%g% %g{i%&%‘ﬁgnpc%gtgé%gn " tv‘gtr’\ltcﬁg%crpégﬂesded as
the di spl ay bypoligit @mitia® devicd havehy 176xRGBX220 pbRednd vHich Béved 98Ikt a
invention conpleting. s Fig. 19H 1|lustrates a nobile phone which includes
a mai n body image1signal repsesenigtiverof6-bis grrdationafpr geshtdoly. 2AGpecific sanggmentut
ortion 0 . fion 2405 an operation key 2706, an
: b0 ot R R RE Y oBisoR Bt IBactibde: 705" :

ext ernal ‘connect 2708, or the like. Note that the
di splay portion 2F{g 2248 arleekcéiaameshots theetepioratioh cokrectigabidi€of isephone
by di splaying white-colored characters on a bl ack-colored io background.
The 1ight efmbpdimenliendhe figurgchoseielewentsalreadyfissqsibed arm represenied byithes  used
as the displ ML Q t ' . 0

i nvention g%Xn%Peg | 193’ eg%s’tr%%g{)tﬁ}igétht tés SF(E‘PT# L":}F{g%&elcroaﬁf[w%%ﬁ?@g&f rom

t he organi c alsagpling ciréuit 5SQL, arvegister 502, RaQAIRSS03\6ald |adlideememoiyns04 Qe the
light emtting device in accordance with is the present invention wll be
appl i cablié sl Thgimags, pignal correetiont Gireuit A8 jincledss aprintggsatipn cirgsit S0%H@ udi ng

output i nag?eéiﬁgrogdg?tah%'}eliaﬁoﬁ QJI@!LE?& Qlyd AP RGB PJgiske?%gs(RQ{thI%tSB.i kﬁnet 0
volatile memory 108 includes two SRAMs 509 and 510 (256x16 bits), the two SRAMs

having a total capacity of the number of pixels x32 bits (approximately 4M bits).
This embodiment employs a flash memory as the non-volatile memory 109. In

20 addition to the volatile memory 108 and the non-volatile memory 109, two registers
511 and 512 are provided in the memory circuit portion 106.

The non-volatile memory 109 stores cumulative data on light emission
periods or gradation levels as well as data on the degree of deterioration of each of the
pixels. At the activation of the light emitting device, no light emission period or

25 gradation level is accumulated so that the non-volatile memory 109 holds “0”. Upon
activation of the light emitting device, the data stored in the non-volatile mcmor'y 109
are transferred to the volatile memory 108,

When the light emission is started, the integration circuit 505 multiplies the

6-bit image signal by a correction coefficient stored in the register 506, thereby
30 correcting the image signal. An initial correction coefficient is 1. In order to
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be projected. The aforenentioned el ectronic apparatuses are nore likety to
be used for display information distributed through a tel econmunication
path such as Internet, a 20 CATV (cable television system, and in
particular likely to display noving picture information. The light emtting
device is suitable for displaying noving pictures since the organic |ight
emtting material can exhibit high response speed. A portion of the |ight

em tting dexdrése tktpdorictticiTadchiabigs b GletinteHAGOHTEIScURBUB| the 6SBit inhage Sighalsi r abl e
to display information in such a manner that the light emtting portion 25
t herei n bedbrenyered tma(/tbitimage signal. e Thadmageisigeal orrogied by pultiplyng theni t ti ng
device is appli.ed t . di Jd i | . .Spl: er

it or mat  onongui cofiRigl BkefioRRt bghil e dide BRU YordraPoRR o M AR E)
and nore patdgeCélichras aAsubRframdlperiod gépdidgeciRtit Incthown) egir procesingthedevi ce,
it is desirable to drive the light emtting device so that the character

i nf or mat iSorimage fignaletd establish ¢asrespandenae; hegvesarthe dmagensigeal and agsuhdrameri ssi on
portion corresponds to the background. -56 As set forth above, the present
i nvention &5H%5e applied variously to a wide range of electronic

apparat uses in algn fhecdths- hahbethe! BBt lidape spRKladobdtiReedi By Miltplyifgiaedi nent
can be obtained by utilizing a Iight emtting device having the structure
in which tdoregioneoefficient issampbestibyrghe: sampling cirgiit 301 b the foourtes) 18k ned. 5

Enbodi 2 Th di il i oFat. i i
whion 15 ertifaratio T RRTEE ghe. it il Rg e Mhilina 2B St Rkl SR, 'L 4
whi ch sefpv s all 9h& RhaRCigrhls hieB@Rt o G8akgikRPEOEREHEAVdVES thé copabity ogtiedat i on

for each color. A specific arrangenent o of the deterioration correction
unit i s desotatiemempryy 109 can ke redypasicy miakins provsiondorghe semplinger b ek i on

correction unit, of this..e i | gu | read
descri bed aﬁcamplgp?agé é?@gwgbr@q@ﬁ%@sq@é’}r&%&eéég?@n@eg eﬁ'r?éér@?z)? 8#’2@%@%%?@@ y. Xs
shown in Fitge valgtile hiegopP OB & thd Sebsirite hitieSrediced Db0.Ng Ccircuit 501, a

regi ster 502, an adder 503 and a |ine nenory 504 (176x32 15 bits). The

i mge signal cor Adbpughneashsempling isperfannediersa aer-seaensybasisi aseordingdaithe 505, a
15 above description, the invention is not limited by this.
The sampled image signal is sent from the register 502 to the adder 503, to
.which the cumulative data on the light emission periods or gradation levels stored in
the volatile memory 108 are inputted via the registers 511 and 512. The registers 511
and 512 are provided for adjusting the timing of data input from the volatile memory
20 108 to the adder 503. However, if the data can be called up quickly enough from the
volatile memory 108, the registers 511 and 512 can be dispensed with.

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

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

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

30 the line memory 504 are committed again to storage at the volatile memory 108 and
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regi ster 506, an operation circuit 507 and an RGB regi ster 508 (RGBx7
bits). The volatile nmenory 108 includes two SRAMs 509 and 510 (256x16
bits), the two SRAMs having a total capacity of the nunber of pixels x32
bits (approximately 4Mbits). This enbodi nent enploys a flash nenory as
t he non-vol atile nenory 109. In 20 addition to the volatile nmenory 108 and
the non-volatile nenory 109, two registers 511 and 512 are provided in the
menory cir cultead put agaim aftercthe Tapse i sesbad s¢ ¢hatmnsampledOinage sigm] cusddeat | ve
data on light em ssign eriods aor gradation |levels as well as data on the
degr ee of de‘{hgﬁ"{gorirf ﬂﬂsrfng‘?"eéé]l"r?dgf“gt gratign ispedformad sequentially. ot i on of t he
l'ight emtting devAfSrra ' kS&H i \ IS
accumnul ated so that theﬂgﬁrghﬁt\?g?ngﬁ%g&ﬂn@%o‘fﬁénltggpﬁ‘gfﬁig t%@%g&ﬁcl‘jgﬂé?{]vation
of the |i ghtthewblatilermgendenyi 108,is stoecddiatthe soroveldtile mdninry 1108 -thevétat avoklimgaor y
109 are transferred to th o:lati e menory 108. Wien the |ight em ssion is
started, theP'P ’@d’ﬁ%fa&ﬁl%‘ﬁ“\;ﬁﬁ'qﬁg Bemory in the yalatile,pemgry108. | npge signal by
a correction coeffpgi oftisshopigek 'd?a%rﬁlﬂ SHoWing She Q%Qratibﬂeéi?éﬁ% 5GP cepLecting
the image signal. An initial correction coefficient is 1. In order to -57
i ncrease t hecuwwmlativetdataronathe lightoinsissiond périves ion gexgatidni levels stofediih tieOdmlatilb e
6-bit inmage signal _ is converted to,a 7-hit ima_l_ge signal. The inage signal
fi

corrected by™FHIPR; 1082, ipppitkd toafupetionalypitids 1 The &pnctipral 9ail 513 galeHatesi gnal
line drive ¢j | ks : ki ' r , -frane
peri od genefda% %Hg& ‘8‘3‘%’3@? le?‘ng‘.lﬁgE%%@?I%Q&pgﬁgggs@hg%ﬁﬂgﬁ'#?n gcéﬁgslségal to
est abl i shioc cgradasipn rickeiscstorod tinvtlenvdlittie inmmgey 408 mal therdata oauthe timearyipgr i od.
On the ot her, hand, téﬂe 7-hit image, signal so corrected by mul tigrl yi ng t he
correction dBEfRancs chpractenistic stoged iy, the, cotection; data stqrags cirguy 112 t ifhe
counter 102 @&k & i | inldn 4.6 Gkt
sanpling circul tan%%?ﬂics&nn%%e fgc&%ﬂggggﬁo?%rﬁf 1§ tlésg‘ﬁ lntahe8 P]rﬁghgé Sl gdrag?y grﬁ% sent
to the regi gher s&d&l itHaneSRAM t16. c ThacSRAMOB16 Hie adupteditto | @oreegbitydatd8 can
be reduced by naki n,% pr.ovi sion for the sanplin for exanple; each

.0 f,
sanpl i ng of "PREFIALY §94thg corpectipn, cagfficicpts Obgﬁgﬂ?@émﬂ brysissfor eagh pirela of
the vol at 15' We&i#o&eﬁ%iérﬂ?s &H‘@%}z{r §t0g£lnint1ﬁc chﬁjslt'& Gt&fcgré %?q_tlm’gﬂl fgrough
ona p on 0 the

each sanpling is perforne a r-se basi's &accordl ng
the integration circuit 505, where the correction is performed by multiplying an image

signal by the input correction coefficient.
Similarly to the case illustrated by the embodiment of the invention, the
current correction circuit 111 compares the data on the time-varying luminance
20 characteristic previously stored in the correction data storage circuit 112 with the
cumulative data representing the light emission periods or gradation levels on each
pixel and stored in the volatile memory 108, thereby grasping the degree of
deterioration of each pixel. Then, the circuit detects a particular pixel suffering the
greatest deterioration and corrects the value of the current supply from the current
25 source 104 to the pixel portion 103 according to the degree of deterioration of the
particular pixel. Specifically, the current value is increased such that the particular
pixel may display a desired gradation level.
Since the value of the current supply to the pixel portion 103 is corrected
based on the particular pixel, an excessive current is supplied to the light emitting

30 elements of the other pixels less deteriorated than the particular pixel and hence, the
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i s above description, the invention is not limted by this. The sanpl ed
image signal is sent fromthe register 502 to the adder 503, to which the
curmul ative data on the |ight em ssion periods or gradation |levels stored in
the volatile menory 108 are inputted via the registers 511 and 512. The
regi sters 511 and 512 are provided for adjusting the timng of data input
fromthe volatile nmenory 20 108 to the adder 503. However, if the data can
be call ed \hphefiigel aditR Udhiclé AR ldbfired Varaddtioh EleV@IND Mcorfhglyl ke iBSeSt €r S
511 and 512 can be dispensed with. The adder 503, in turn, ‘adds a Tight

emi ssi on peignaldcarrectiomdimcuibhlQ coredcls thiiimhge signal fer detériniagithe gradatibnby t he

l ed i i |, to t | at i .dat the . l.igh 1, SSI, i od
o br adat | OFVel S ERN b tharotipr by ol P B BRutaty izt F B gk Tren "
resul tant qahigicH ﬁerﬂi?ﬁﬁ rabiftidn8vels, ke lg@d%é;\sggnlﬁpﬂ iﬁﬁutﬁﬁqg‘ﬂ%climgc g@tn%lge

enbodi nent hereof, the data processed I ne nmenory 504 an
vol ati | es rmerrectionki@uitd#0.d eFlienevige sigoa reerrsctionfci@@it i@ sompparepihe elata obhe

menory of this, capacity (S capable of, storing apout,18000-hour's rth of
ot s " The dlimzrTapang umiac Rpdeitc cipaaiiy, SBed i e portian ety | evel s
stored in o3fadeNGrchit 182 VRN cudftflatiVeSlat P80 ihe 1igRt GRIBdiOn H&icHs OF gaaatﬁin the

vol atile nmenory 108 and -58 read out again arfter the lapse of 1 second so

that a sanpéwets ofrmagiepiselpherieby graspidg the delgree @f detetioration of eaghpine]. tThas,aaddi ng
operation is perforned sepguenb;al,lqyf. An ar r.angﬁrgrsngt i S rraﬁe.such t hat when
the power itBe Fiicuitdetegty-a Rafficulpn pixel most detetjofaled; and opzieats Ie dapuf dmage,  oq j
t he non-yol@tl I e i ikl eBresgiealaied W th
the | os 51\60fs?%¥'gin§arsgﬁ ?ﬁ t%{%g%%ﬁt gf?f{%yoﬁgt@r? {%8? “’F"?lga? pg%l is pgélbleocyil di agram
showi ng t hémagesighalds scicomedtéd &0 achiewe acdasinédhgiadatiahakerelon Thé eorréofrut

em ssion periods or, gradation | evels stored i he volatile nenory 108 are
i nput t ed tdmég‘?%ﬁ‘@'ﬁ ?Sgﬁ%Htte Fﬂ'ﬁ‘eglﬁﬂﬁl*f*ﬁél"f’%ﬁ‘&“i‘tg‘ﬁi1 unit 513 calculates a

correction coef firgl @RlbotieRof he iAVERHbAChY Be PRicAcdint dofbinatidh vall &8 ON
periods or io gradation levels stored in the volatile nenory 108 and the

dat a on t hent ofrthe\Earbpidimentd Inoi ldewef.char acteristic stored in the correction
data storage cirguit 112. The,, resultant ,correction,cqefficient is

t empor ar¥®l y st oréﬁf’ inyentionspigyides i(a}?g‘ ﬁB’t“y“%fﬁv’%&}ﬂl@h‘%ﬁd@t’ﬁ@omi"ﬁaan SRAM
516. The ShpMiadforafondHtaRt fghtlemitting Rnfinfiaksodfaled with different light emission

periods by way of the circuits and is capable of making a consistent screen display free

from luminance variations.

20
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representative of the correction coefficients for 256 gradation |levels for
each pixel. 15 The correction coefficient is tenporarily stored in the

regi ster 506 before inputted to the integration circuit 505, where the
correction is performed by nmultiplying an i nage signal by the input
correction coefficient. Simlarly to the case illustrated by the enbodi nent
of the invention, the current correction circuit 111 conpares the data on
the ti m-varwwlﬁmlS:ZO characteristic previously stored in the
correction data storage circuit 112 with the cunul ati ve data representing
the light em ssion periods or gradation |levels on each pixel and stored in
the vol atil e nmenoryAll{}dt ehimirigadeyicgicomptisigg:t he degree of deterioration of
each pixel. Then, the circuit detects a particular pixel suffering the
greatest det eri or &plyal lighticmitingelementsie val ue of the current supply from
the current 25 sour Q4 to-th i.xel {10 A e degree
of deterioration 3f°%ﬁﬁ']g sonbrgg {qréﬁﬁ’@?ﬁg?ﬁ@%ﬂt‘ @p@g%@?ﬁ%ﬁ@{"ﬁ'ﬂ% ct(l:eg?eb’ght val ue
is increased such nidaad forRalciRlibg anllacdumulitionlof Hight ekhissibi perdoddasigifidtion
gradation level. Since the value of the current supply to the pixel portion
103 i s corr develyiof sacheaf di¢ plweal Jight iemiftiag claments basad Oucens imege sigraldar i s

supplied to the L.ight .emti 0 el he.. pxels |less
deteri orat ecfopﬁoollhng ﬂ’g hﬁl ?rﬁléﬂg%Péboldg8?“&:&@?1@{%{&'"??1 §h§€lg§“%t her pixels
cannot achi eve t henddfs kdraftbriigddhtd oA thifd PAryinfaGRAIMALEY tharadidiRtit BREdighsi gnal

correction circuit 110 corrects the inmage signal for determ ning the
gradat i ont0 |emittingglemeakh of the other pixels. In addition to the cunul ative

data on the light _enl sgsi er.i ods _or_qgradati. o e i . st gnal
e fnputted oo ne gy Gl Ss sploutt AAkie, Wby Irife bIBETERL P00,
correction Ginfitisigteléméhts BA¥B@ bR Ihd bRclRtd a@Rmuldiion Iof IRe Ngit \eniigidnuperisasce
characteristic previously stored in the correction data storage circuit

112 wi t h t heorcgmdationi lgeels) f othe rplerak lighty pmitéeg slementspand easthe rday aedhé on

b el - Thus e Far e RS R of OF LR STkt SR HfBL B Bhe 0" an
corrects {sngné BRKéntisUBER fPori 1B Bbrrdd SOHcO B maq:lﬁqgrigﬂ_ Shittet @émeinaks on of
the particular pixel. Specifically, the imge signal is so corrected as to

achi eve a debatrtbd lgmindacd of ohepeatticulih dightoemiting: dlement gmong dheaplural lighput t ed

to the si gnaelmilt{ng%le%én seret(Ellmrs (l)“artn injftgajl value; and

[ ]
means for correcting the image signal so that a difference between an amount

of luminance variation of the one particular light emitting clement and that of the other
20 light emitting elements are compensated, and for correcting the gradation level of the

other light emitting elements.

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

emitting element versus the initial value reaches a given value.

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

30 display device, a digital still camera, a lap-top computer, a mobile computer, a portable
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The enbodi nent of the invention can be practiced in conbination wth any
one of the Enbodinents 3 to 11 hereof. 15 The invention provides the |ight
emtting device which is adapted to correct the deterioration of the |ight
emtting elenents associated with different |ight em ssion periods by way
of the circuits and is capable of making a consistent screen display free
froml|um nance variations. 20 -60 WHAT IS CLAIMED IS: 1. Alight emtting
devi ce comimageiragredutiph dévdte, higgfdle Bipt displag aolidoweiaingia, Indoa Boliilegphonsour ce for
supplying a current to the plural light emtting el enents; mneans for
cal cul ating an accumul ati on of Iight em ssion periods or gradation |evels
of each of the p | gh Ny rents based on an imge signal for
controlling the JI"i gﬂ#htec%g@gjgg?&l%éeﬁﬁgﬁglngf the plural light emtting
el enents; mneans 4 pluradlightiengttidgteleneatsa ti me-varying | um nance characteristic
of alight io emtting elenment; means for determ ning an anount of
| umi nanc& var i at # SHTeHt Squice far supRlying agurrentdaitherplyrgl light paiting elemenision t he
cal cul ated accu [ i J: SS hOff Is ' | evel s
o the plurar |1 e dSFefubif o ScbmRRLOPLOR IR pelburBRAER PVE 0
| umi nance tdvalsasft ench Sifi the Qlurhhlighti ghittingnelementg basednemtan image sighalCforr ecti ng
15 the current supplied fromthe current source to the plural |ight
emtting eF¥HONng thelighticmissiongperids of sheclurg! light emisting elements; | i ght eni tting
el ement anong th o | fibdal : :ni.tial
val ue; and man@eggﬁggg? %dégtla %tﬁg&%gkﬁeﬁggﬁé{ﬁgﬂgﬁcégh#héa}?myadg? P‘f %%Hénce
bet ween 1anemittingélemedt; | um nance variation of the one particular |ight
emtting elenent and that of the other 20 light emtting elenents are
conpensat ed, and™FHs febAsteiping an; aeount 9f mipsnce SpEptioR Of? the plysalnlight | j ght
emtting el‘:ﬁﬂﬁﬁ%?lemﬁnts%aéédgtm th€ Thichialld AEMhARIACHAE 1B dfissibPpdiots Wherein
the correction t he

or gradation levels of the plural light emitting elements and on the data on the

time-varying luminance characteristic of the light emitting element, and for correcting
15 the current supplied from the current source to the plural light emitting elements so
that the luminance of one particular light emitting element among the plural light
emitting elements returns to an initial value; and
means for correcting the image signal so that a difference between an amount
of luminance variation of the one particular light emitting element and that of the other
20 light emitting elementé are compensated, and for correcting the gradation level of the
other light emitting elements,
wherein an image signal for controlling the gradation level of the other light
emitting elements is increased by m bits (m denotes an integer) than the one particular
light emitting element by the correction of the image signal.
25
5. A light emitting device according to claim 4, wherein the correction of the
current supplied from the current source to the plural light emitting elements is
suspended when a ratio of the amount of luminance variation of the one particular light
emitting element versus the initial value reaches a given value.
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current supplied fromthe current source to the plural light emtting
elenments is 2s suspended when a ratio of the anount of |um nance variation
of the one particular light emtting elenent versus the initial val ue
reaches a given value. 3. An electronic apparatus conprising the |ight
emtting device according to claim1l, wherein the electronic apparatus is
sel ected fromthe group consisting of a k6 3o display device, a digital stil
canera, a | ap-top bcOmplectionicapreraius coppriping dhe light saiting dsvice ggcording éo
reproductio Vj ' i , . ile
phone. . - R Fherdtn 366 HeBrdtl Sp sl Rlseldholl BGR 66 JRAB coB R, OBX

el ements; 5 displdydewite, Seighalatifll @amerapd lapiog computér; & Riobile comiputer, & patablé ght
emtting elenents; means for calculating an accunul ation of |ight em ssion

peri ods or dmagereptoductiomdsyise.qof gogglertypsrdispiay, pvidearamergand @ mabile phonst enent s
based on an I mge signal for controlling the |light em ssion periods of the
plural light emtting elenents; neans for storing data on a tinme-varying

| umi nance char act gr AdighCemittirig debﬂbbombﬁsi@gﬁ tting el enment; neans for
determ ning an anmount of |um nance variation of the plural light emtting

el enents based onaphualdightemitirgelesentsiul ation of the Iight em ssion periods
or gradation levela%uﬁ%ntts&%cﬁo'i”s@l l}l(ilgghgwgcn} Eott'hgﬁlu?llgigﬁﬁn%nﬁ{t%g%ﬁqn he data

on the tinme-varying ['umnanhce a eristic o 0

el ement, and for ﬁ%ﬁset_btrismpmﬁ% A Endpesignal foﬁwmdlﬁﬂ% figrentionCperio@Ibf sour ce
to the plural light emtting elenments so that the |um nance of one

particul a0 [thgyplurdnlighti emittingeplements nayel sevesal pimesa| for detgetingenipresenes ef enent s

hat o ai 1 aPee of Ak EniSin ROnTFRAer e AR 00 Al Ind BS990 °°

particul ar |doghting@hé hdrhbYd of lighRiissiid of bikh o®thelpftaldighCemitidity dlémidits; e tti ng
el ements are conpensated, and for correcting the gradation |evel of the

other |ight enitt megnefasstoring, dafthen aitimexyarying deminaneratharasterisia of allighhg t he
" gradation | ecveéinof le}'{}ﬁt,ofher light emtting elements is increased by m
bits (mdenot"g B5 éger) than the one particular light emtting el ement

by the cogsrecti onpfhnd fof detdBSiRing A kount of luminance variation of each of the plural
light emitting elements based on a ratio of the number of light emissions from each of
the plural light emitting elements versus the total count of detections and on the data
on the time-varying luminance characteristic of the light emitting element, and for
correcting the current supplied from the current source to the plural light emitting
20 elements so that the luminance of one particular light emitting element among the
plural light emitting elements returns to an initial value; and

means for correcting the image signal so that a difference between an amount
of luminance variation of the one particular light emitting element and that of the other
light emitting elements are compensated, and for correcting the gradation level of each
25 of the other light emitting elements. —
8. A light emitting device according to claim 7, wherein the correction of the
current supplied from the current source to the plural light emitting clements is
suspended when a ratio of the amount of luminance variation of the one particular light

30 emitting element versus the initial value reaches a given value.
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25 5. Alight emtting device according to claim4, wherein the correction
of the <current supplied fromthe current source to the plural Iight
emtting elenents is suspended when a ratio of the anmount of | um nance
variation of the one particular light emtting elenment versus the initial
val ue reaches a given value. 30 -62 6. An el ectronic apparatus conprising
the light emtting device according to claim4, wherein the electronic
apparatus is selected fromthe group consisting of a display device, a
digital still canmera, a |lap-top conputer, a nobile conputer, a portable

i mage reproduct i 8nAdeldctrenic appagigs eomprisingiihedighy emitting dedcecancending tand a
nobi | e phon em tting, devic n Lura I ght

eri Lt ng el GiiBh SHtiogR e B TDl, PR S SEEEg TR hecilpve ReTSng 196 2ot ur al
light em t t4igdthyQlePBH digital SR EAndre) a ﬁauiem ¢oibufed, 4 MBBIR: &Jrrﬂﬁ?ér, afqbr rtable
control ling Ilght em ssmn peri ods of the plural 11 ght ting
el ement s sovimagesrepwdadtionidevige, afgoggldgmedisphg avigeoameree amdt a mobidnptenaf | i ght
em ssions fromeach of the plural light emtting el enents, and for

counting the nunmber of |ight em ssions of each of the plural light emtting
el enents; neans 169&1;@5:%;@%@@%& QMpiising®- varyi ng | um nance
characteristic of a lrght emtting elenent; 15 neans for determ ning an
anmount of | um naaohlra.lahghmmmmg@lenmtsh of the plural light emitting

el ements based on a e[rn?t 0 _of the, nunber s fromeach of

Cher ol ar T s R et porociorbRbIE st i el e Biine HeBEas | ons and

on the dgta on H&Snstﬂoi"?an‘ﬂﬂfrﬁg' dndinlage'si3AdIGer E&WoﬁﬁIgQighFEﬂnﬁssi% pefiéds! dfaht
emtting el enent, and correcting the current supplied fromthe current

source to ttlrnepbiralrlaghtangttmgeﬁiemenmgpvmsearbmﬁmmas, far dmamngraepreamcnamce of
one particular em 1t.ing,el enent pl ur. ht e t|ng

el enents r iﬁ"ﬁ"s° 5} bt emissips,froggag Ofé ﬁé“in WL{E L?E?}%Pﬁg i mage
signal so tch@dting kit funffce BERHP BINERRs SltaBBIIAS pluga‘l hhlﬂr@nﬂ amg%lemmsat ion of

the one particular light emtting el enent and that t he "ot her
means for storing data on a time-varying luminance charactenstlc of a light

15 emitting element;
means for determining an amount of luminance variation of each of the plural
light emitting elements based on a ratio of the number of light emissions from each of
the plural light emitting elements versus the total count of detections and on the data
on the time-varying luminance characteristic of the light emitting element, and for
20 correcting the current supplied from the current source to the plural light emitting
elements so that the luminance of one particular light emitting element among the
plural light emitting elements returns to an initial value; and
means for correcting the image signal so that a difference between an amount
of luminance variation of the one particular light emitting element and that of the other
.25 light emitting elements are compensated, and for correcting the gradation level of each
of the other light emitting elements,
wherein an image signal for controlling the gradation level of the another light
emitting elements is increased by m bits (m denotes an integer) than the one light
emitting element by the correction of the image signal.

30 64—



light emtting elenents are conpensated, and for correcting the gradation

| evel of each 2s of the other light emtting elenments. 8. Alight emtting
devi ce according to claim7, wherein the correction of the current
supplied fromthe current source to the plural light emtting elenents is
suspended when a ratio of the amount of |um nance variation of the one
particular light 3o emtting elenent versus the initial value reaches a

gi ven val ue. -63 91.1-Anh@‘é&lgkﬂﬂidﬁvﬁﬁﬁml%%@mi19ai whereincthe icgtiectioniaft i ng

devi ce accorgli ' ' DIy G: & Sl S sel ected
fromthe gr o@%rbgg[rh’\@i ¥ "m@mam@&{@%ﬁas&n%g% g]gé B@’%ﬁbﬁﬂf gﬂ%ltgﬁ Ieicnbegﬁelfa, a
| ap-top COWpsll‘sFerndcdiwllmbh katiocu tiLdnsdunt 6f lnMMinaabe GarfatioiBDthe0AP pAticelhl Wght
device, a goggle type displa vi deo canera, and a nobil e phone. 10.

,a, .
| i ght errittiﬁgltw@@cr%wrﬁuﬁtgq:ngt.ialaalpcmaahcﬂaigg\fmvmetti ng el enents; a
current saource for supplying a current to the plural light emtting
el enments; "10 neans for sanpling an inmage signal for controlling |ight

eni ssi on periods of, Ah%cﬁbﬂit&?pdrbﬂbborﬁﬁﬁé_iﬁ%ﬂﬁ Iigheeminifg uvide seedtBingliot | MeS,
for detecti nq a E)resenqe or absence of |ight em ssions fromeach of the
pl ural |i ghtclaim 19, whereip dheoeleetronigapprentus is Selaeted dronhthe rgrppeeonsisting gha

em ssi ons of . . tha. plural |light .emtting elenents; nmeans for storing
data on a tidlg-ga?‘%cﬁgp?{%a_ﬁ%ﬂ]ccgmgﬁﬁé&?ftgp F@Pﬁ%‘%? néoriﬁ'lleé‘fﬂ’f’pgt_f’é a@ﬁp?@?ng

el ement ; neajfagt aprottRedsvicega gdggmgpaws dy, b itled @diéraVahdiadhotiile phbnach of
the plural Ilight emtting el enents based on a ratio of the nunber of |ight
em ssions!®¥rom each of the plural light emtting el enents versus the total
count of detectio an.t.he time-varying | um nance

h
characteristic of qt%hgq%hgﬁpﬁ%'?ﬁ%?%c%o’g?réﬂ%t, and for 20 correcting the

current supplied faphiral fiSt Kght e@ittingélemems;t 0 the plural light emtting
el enments so that the | um nance of one particular |ight emtting el enent

anong the plural 3 perent awrce i fag seppbying tascuresntitaghe elusal first tight emitting; and
means for coglglggnttg,ng the image signal so that a difference between an :
amount of |umnarce variation of the one particular light emtting el enent

and that of the otdi@ins for’Galduldin 4tn bf NGhtCnPEON Peidé® FTUABE 08 MeCplurafnd for
correcting the gradation |evel of each
first light emitting elements based on image signals;
means for storing an amount of luminance variation of a second light emitting
element based on a sum of light emission periods thereof;
means for determining an amount of luminance variation of each of the plural
20 first light emitting elements from the sum of the light emission periods of each of the
plural first light emitting elements and the stored amount of luminance variation of the
second light emitting element based on the sum of the light emission periods thereof,
for detecting one particular first light emitting element having the greatest sum of the
light emission period from the plural first light emitting elements, and for correcting
25 _ the current supply from the current source to the plural first light emitting elements
based on the amount of luminance variation of the one particular first light emitting
element so that the luminance of one particular first light emitting elements returns to
an initial value; and
means for correcting the image signal so that a difference between an amount

30 of luminance variation of the one particular first light emitting element and that of the
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of the other light emtting elenents, wherein an inmage signal for
controlling the gradation |evel of the another light emtting elenents is
increased by mbits (mdenotes an integer) than the one light enmtting
el ement by the correction of the inage signal. 30 -64 11. Alight emtting
devi ce according to claim 10, wherein the correction of the current
supplied fromthe current source to the plural light emtting elenents is
suspended g fast 13ght @mdkink REnAARUAE cOfnpbisBicBARREfoY RbiradtingNhOrddiorPNe
particular light emtting elenent versus the initial value reaches a given
value. 5 12?V°g\ﬁf*é¢ethﬂ’ﬁm gid spétting edsmewspri sing the |ight emtting device
according to claim10, wherein the electronic apparatus is selected from
the group consisting of a display device, a digital still canera, a
| ap-top conput er 1424 Mghi éMiteERViR accatdingté e 13] meinrtﬁepgteﬁgsweaﬁk devi ce,
a goggle type display, a video canera, and a nobile phone. 10 13. A light
em tti ng Sdeompasesarsfaticamempry ciucupl. ural first |light emtting elenents; a
current source for supplying a current to the plural first light emtting
el enents; 15 neans for calculating a sumof |ight em ssion periods of each
of the plural fi5sA lighOhitt@ip devicdGcedr néaamqs,dwmeihmgoﬁganﬁbﬁé _means
for storing an amount of |um nance variation of a second light emtting
el ement basempsesa dynsmisimemaylicirant. ssi on peri ods thereof; neans for
determ ning an anount of |um nance variation of each of the plural 20
first light emtting elenents fromthe sumof the |ight em ssion periods of
each of fohe pl unglAflighSémittiggdevigiacédriicig @ RN YS, Witdeih iR §bREE theanpunt of
| um nance variation of the second |light emtting element based on the sum
of the |iglfomprisesgifemoelectiicmemenyirewif. for detecting one particular first
light emtting el ement having the greatest sumof the |ight em ssion
period fromthe plural first light emtting elenents, and for correcting 25
the current supplX 1fghPmithfy 8dVicecitcodtiy ©ldid 13)8vHelei tle dorfeStiod bONt

emtting el enents
the current supplied from the current source to the plural light emitting elements is

15 suspended when a ratio of the amount of luminance variation of the one particular light

emitting element versus the initial value reaches a given value.

18. An electronic apparatus comprising the light emitting device according to
claim 13, wherein the electronic apparatus is selected from the group consisting of a
20 display device, a digital still camera, a lap-top computer, a mobile computer, a portable

image reproduction device, a goggle type display, a video camera, and a mobile phone.

19. a plural first light emitting elements;
a current source for supplying a current to the plural first light emitting
25 elements; _
means for calculating a sum of light emission periods of each of the plural
first light emitting elements based on image signals;
means for storing an amount of luminance variation of a second light emitting

element based on a sum of light emission periods thereof;

30 means for determining an amount of luminance variation of each of the plural
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based on the anobunt of |um nance variation of the one particular first
light emtting elenent so that the | um nance of one particular first |ight
emtting elenents returns to an initial value; and nmeans for correcting
the i mage signal so that a difference between an anount 30 of | um nance
vari ation of the one particul ar first light emtting elenment and that of
the -65 other flrst ght emtting el ements _are conpensated, and for
correcting tiHg W&E‘&f‘?‘%clcp’éwélf“{?f ﬂkffﬁéﬂb?fﬁb? light,egpissiony periodsriof eachpfdhenent s.

e | e iR Sl e BRARRTA wleuditd bt of WIBREA VB hSIGH 130 °

neans s co I'ses a static nmenory cIrcul I'ng devi ce
accordi ng tcsecdnﬂllfyntl&nmﬂig?blemanﬂliimacBbDIIEgﬁmrﬁfaﬂhs hgnmmmﬁ:eperaocﬁymmfp
nmenory circ 10, 16. A lig Qt emtting device according to claim13,

wherein the Q‘E dpterting opg particlarfirst ight emitting demen hayips MPW% ispmgfithe 17 A
light em Lt 'l{gﬂt gxﬁ#kl‘éﬁ p@ﬁ&? E b e (pfurdl ﬁ}smnéﬁ etrérqﬂﬁ{ ee'lé]mf&?fi ﬁrf&egotr% gf:' the

current supp currentt source Iura tem

el enents i s thel burkdas papple dronh €t Gurent sourcf tot the phiFalUfivst I tldﬁimmgr&@nwl ation
of the one particular light emtting elenent versus the initiral value

reaches a gibated emihgaamongt ollmipance variationagfihie ene partisuler fisst dight emittingyht
emtting deyyd n??&ﬂ{aﬂlh@quﬁaﬂmangé&’Ji‘?cgp%mc g"f(?}t'?nﬁf.l“&m hnecélérﬂé‘mé?r?@rﬁggat us is
I ng of a I'spl ay B i

sel ected from CONnsI's J still
canera, a Ia:pﬁxﬁﬂv@nmpaﬁder a nobile conputer, a portable inmage
reproducti on devi ce, goggl e, type display, a video canera, and a nobile
phone. 14. a pl ufgAng ﬁor gorrectigg thedmage ﬁlﬂgalépémﬁt@fferan@lherw agmoyat f or

suppl ying a qulﬁi%E“CctV%Il?hﬁl Hht;‘lg ghc é&rﬁ&haﬂ i’ngthlg ?mn?thhgglﬁm%ﬁt a?rﬁqgﬁ%ﬁh means

for calculating a sumo sron peri 1B

first Iight (ﬂf&tfirsmﬁghﬂeﬁﬂﬁﬂg %ldmﬁ&ohre@omm@tca,l gidedos .coffBAIng tfl@"graﬂhﬁtiﬂ ng an
anount of |um nance variation of a second light emtting elenent based on

a sum of | i deiel efthe ethenfifstlight gmitlingelewents,30 neans for deterni ning an anount
of l'um narice vari a'thel%ﬂl ZRI 1mea§8 ngggl fI)lhc%nB'onglthc gradation level of the another light

15 emitting elements is increased by m bits (m denotes an integer) than the one light

emitting element by the correction of the image signal.

20. A light emitting device according to claim 19, wherein the storage means
comprises a static memory circuit.
20
21, A light emitting device according to claim 19, wherein the storage means

comprises a dynamic memory circuit.

22, A light emitting device according to claim 19, wherein the storage means

25 comprises a ferroelectric memory circuit.

23. A light emitting device according to claim 19, wherein the correction of
the current supplied from the current source to the plural light emitting elements is
suspended when a ratio of the amount of luminance variation of the one particular light

30 emitting element versus the initial value reaches a given value.
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-66 first light emtting elenments fromthe sumof the |ight em ssion

peri ods of each of the plural first light emtting elenents and the stored
anount of |um nance variation of the second |light emtting el enent based
on the sumof the light em ssion periods thereof, for detecting one
particular first light emtting el ement having the greatest sumof the 5

| ight em ssion period fromthe plural first light emtting el enents, and
for correcting the current supply fromthe current source to the plural
first light emtting elenents based on the anpunt of |um nance variation
of the one parti QdlAn efe't:ﬁatxc hpmkituseeanigrising the lighteniitting detiat atdoadihgita nance

of one particular first rfght emttrngl el enments returns to an |n|t|al

val ue; and “aimpidapdieredp thegiectropicaprams issgiected fom th %Srquﬁé’P“%Stngf‘? & ence
bet ween an f r i I t |ight
emtting ele t egrlr? t%gﬁlﬂpﬂ%ﬁn&% Aﬁé t6’[§‘| rs%‘h%} t&éér)n@({]ﬁlﬁg ﬁ’%&ndg#tss are

conpensatsedmagedpiodactivnrdeeict, aggtle eypgrdispily] Dvided mneira ahd & lambilé plonef | 1 st
light emtting elenents, wherein an inage signal for controlling the
gradation | evel of the another light 15 emtting elenments is increased by
mbits (mdenote light emtting element by the
correction of chS%l‘Em&gﬁ{ IdE%g%C&rﬂﬁfs ht emitting device according to
claim 19, wher ei aphital lighoemitngabanents;conpri ses a static nenory circuit. 20
21. Alight emtting device according to claim19, whergin the storage

means compri ses 2&URGH SAVTEE A8 SuRPYIRg § eyrrant tothe plural lightemitting elemeniseyi ce
according to cl a'ar@lrl'tgcu(\ﬂqtefo?'éafgﬂﬁ&g taﬂrtﬁ:gﬁnﬂﬁﬁ&? of %ghtcaﬂﬂ&bﬁ ‘gygn@ds or

ferroelectric menory circult t emtting device accordi ng

claim19, vgmraﬁomlcwsleoterrcheﬁthlecpturaifhght émlttmgra‘lmﬁntsbqscd oregh ﬂﬂagersnginﬂ cur rent
source to the plural ght, emtting elenments is, suspended when a ratio of
the anmount of |umsmeélr9w foatsroalﬁg%ﬁtam@ e vpRIng lemrwcq ¢hgracteristic @fvi t t i ng

el enent versus, LdGid l&hé’ﬂt val ue reaches a given value. -67 24. An
el ectronic E)%hara tus conprising the l.ight enmtting device according to
a third circuit for correcting the current supplied from the current source to the

15 plural light emitting elements based on an amount of luminance variation of the plural
light emitting elements or gradation levels of the plural light emitting elements and on
the data on the time-varying luminance characteristic of the light emitting element; and

a fourth circuit for correcting the image signal in order to correct the gradation
level of at least a part of the plural light emitting elements.

20

26. An electronic apparatus comprising the light emitting device according to
claim 25, wherein the electronic apparatus is selected from the group consisting of a
display device, a digital still camera, a lap-top computer, a mobile computer, a portable
image reproduction device, a goggle type display, a video camera, and a mobile phone.

25 _

27. A light emitting device comprising:

a plural light emitting elements;

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

a first circuit for detecting a presence or absence of light emissions from each

30 of the plural light emitting elements by sampling an image signal over several times;
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claim19, wherein the electronic apparatus is selected fromthe group
consisting of a display device, a digital still camera, a |lap-top
conputer, a nobile conputer, a portable 5 inmage reproduction device, a
goggl e type display, a video camera, and a nobile phone. 25. A light
emtting device conprising: a plural light emtting elenents; a current

source for supplying a current to the plural light emtting elenents; 10 a
first circuit for 3 5FNY| Pt forgounting the numbeyrofdight F'@ﬁﬁ‘oé‘h‘i"g@F gaehpfitheods or
gradati on leﬁf@njaﬂi teﬁﬁgn Okmbite plural light emtting el ements based on an
| mage signal’;, a Secon REIFQGIT for stori ng data on a tine-varying

| uni nance char act erthisd circuif for stoking dita @fiat tihdrgargingfeminanée ¢hatdcebrigii¢ 6fd t for
correcting the current supplied fromthe current source to the is plural
li ght enittilight emitingelemeiised on an anount of |uninance variation of the

plural light emttd at.i f th | yral |ight
i i ng o erent s "Aoar irGF Sobifl bR, b riln e G sBurce 1

char act eri stthe phiraltlight leinitfihg @MBniehistis@d 6w tatio P theandniber o light EMiskiohdr
correcting the image signal in order to correct the gradation |evel of at
| east a par tvesius thecota] defaetion; age ondhg data A thel tipemaryingZemingnce/ghagctseistioni ¢

apparatus co | 1S4 ' .emtting device according to claim?25,
wherein the Jeﬂ?%éc og?)z:tng%)%’)lg’rga tlfgtm} s selected fromthe group consisting of a

di splay device, aadifgi ¢itduitsbi tdrreciniihe imagd §ipndl o ofleNUdotrect the Feddatiéh
conputer, a portable image reproduction device, a goggle type display, a
vi deo cand¥r deved ghatdeaspdparkofshe plaral light emittingelepgnts. eni tti ng devi ce

conprising: a plural light emtting elenents; a current source for
supplying a current to the plural light emtting elenents; a first circuit
for detecting a presanekrchoéniobpgiaes Wmprisiptthe igBtsentmgdetitt adidingfd of the
plural light emtting el enents by sanpling an i nage signal over several

tinmes; - 68 daiBethiicein dhe eleqtignicoapppratus ds selected fromrthe Braupgrnsistinigsefions  of
the each of Jigb?ay &k'i&rc,aal dilgitﬂmill%mnaxta! Qﬂp—%f E@nnjglﬁér, a mobile computer, a portable

15 image reproduction device, a goggle type display, a video camera, and a mobile phone.

29. A light emitting device comprising:
a plural first light emitting clements;
a current source for supplying a current to the plural first light emitting
20 elements;
a first circuit for calculating a sum of light emission periods of each of the
plural first light emitting elements based on image signals;
a second circuit for storing an amount of luminance variation of a second light
emitting element based on a sum of light emission periods thereof;
25 a third circuit for correcting the current supplied from the current source to the
plural first light emitting elements from the sum of the light emission periods of each
of the plural first light emitting elements and the amount of luminance variation of a
second light emitting element based on a sum of light emission periods thereof;
a fourth circuit for correcting the image signal in order to correcting the

30 gradation level of at least a part of the plural first light emitting elements.
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of a light emtting elenent; 5 a fourth circuit for correcting the current
supplied fromthe current source to the plural light emtting elenents
based on a ratio of the nunber of |ight em ssions versus the total
defection and on the data on the tine-varying |um nance characteristic of
the light emtting elenent; and a fifth circuit for correcting the inage
signal in order to correct the gradation io |level of at |least a part of
the plural light emtting elenents. 28. An el ectronic apparatus conprising
the |ight em tti3ly Albghtemitingdevdico gccoaling toadlaim229, whiseeirethe stdvageaheansr oni ¢
apparatus is selected fromthe iqroup consisting of a display device, a

di gi tal st FPMPESEHAsatic memory GGHIle oput er, a nobil e conputer, a portable 15
i mge reproduction device, a goggle type display, a video canera, and a
nmobi | e phone. 29. Alight emtting device conprising: a plural first |ight
en ttingsel ement 31 Anlightrendtiing slevice acdonting topghaimn 28 wherein therstorage méamspl ur al

first light emtti p 20 elenments; a first circuit for calculating a sum of
i ght em sSPBRFSGRA g‘&?é‘"i&f“"@‘é?&h“%ﬁ"‘t he plural first light enitting el enents

based on imge signals; a second circuit for storing an anmount of | um nance
variation of a second light emtting elenent based on a sumof I|ight

em ssi on peri ods32.Relightfemi@ingalevice actoading to ¢laimo29, swheredr thierstprageemeans r ent
supplied fromthe gurrent, source to,the plural first light emtting

el enents f FYRPHYFE2 ‘?Ifﬂcglc"’tcﬁ‘ée"?‘?'{jﬁ’t’c“éﬁ'ﬁ ssion periods of each of the plural
first lijght emtting el ements and the anount of |um nance variation of a
second light emtting el ement based on a sum of Iight em ssion periods

t hereof ; a four t33. &An dedtronicoappanatus eompriging ke light gmittingydevice agcerdugrtot o

cort oot 10kt 29 AL BReb Shoufls wRERH g BBl SDBPMERCK. L5,
29, wher ei Qishla¢ deties, ARt S Pcante?ARARRD BmPLRE, iaGndBIRRbMphict, @poltable 31. A
light emtting device according to claim29, wherein the storage neans
image reproduction device, a goggle type display, a video camera, and a mobile phone.
15
34, A light emitting device comprising:
a plural light emitting elements;
a current source for supplying a current to the plural light emitting elements;
a counter;
20 a circuit for storing the data on a time-varying luminance characteristic of a
light emitting element;
a first correction circuit for correcting the current supplied from the current
source to the plural light emitting elements, the first correction circuit connected to the
current source; and
25 a second correction circuit for correcting for correcting the image, the second
correction circuit connected to the counter,
wherein the circuit for storing the data is connected to the first correction

circuit and the second correction circuit, respectively.

30 35. An electronic apparatus comprising the light emitting device according to
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conprises a dynamc nenory circuit. 32. Alight emtting device according
to claim 29, wherein the storage neans conprises a ferroelectric nenory
circuit. 10 33. An electronic apparatus conprising the light emtting
device according to claim?29, wherein the electronic apparatus is sel ected
fromthe group consisting of a display device, a digital still canera, a

| ap-top conputer, a nobile conputer, a portable image reproduction device,
a goggl e t ystaini3d whereim thej electropisrapparatus g seledieshirp@ thegraup consisting ofa | j ght
emtting devj.ce C rising., ..a plural,|li emttin , ent
source for s‘bﬁ?gqyﬂ%x e @gﬂ?lgﬂﬁ CFWg?h%laBTtgﬁé?m?‘ftéh% "@Rﬁ% ? ﬁ“ﬁﬁ‘hg‘? 3ﬁgﬁﬁé a
counter; 20 jRagd feprodictioade®iced gogele MfheddptayPiivided diery, AhY b Ribbild phernce
characteristic of ' a light emttiing element; a first correction circuit for
correcting the current supplied fromthe current source to the plural
light emtting elenents, the first correction circuit connected to the
current sdurce; and 25 a second correction circuit for correcting for
correcting the inmage, the second correction circuit connected to the
counter, wherein the circuit for storing the data is connected to the first
correction circuit and the second correction circuit, respectively. 30 35.
An el ectroni c apparatus conprising the light emtting device according to
-70 claim 34, wherein the electronic apparatus is selected fromthe group
consisting of a display device, a digital still canmera, a |lap-top
conputer, a nobile conputer, a portable inmage reproduction device, a
goggl e type display, a video canera, and a nobile phone. 5 -71
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