;e3e<$-<!''"t<-6r-T-..i-.1 , SPECIFI CATION SIGNAL LINE DRI VER CIRCU T, LIGHT
EM TTI NG DEVI CE, *i s-~i §9* AND DRI VI NG METHOD THEREOF *G00002* Techni cal
Field The present invention relates to a technique of a signal line driver
circuit. Further, the present invention relates to a light emtting device
including the signal line driver ¢ rc(gi:& ﬁ ground Art Recently, display
devi ces for perform ng image displ A devel oped. Liquid cr
di spl ay devices that performinmage display by using a |iquid mmﬂ@m “\\m\“\
el enent are wi dely used as display devices because of advantal
i mage qualSIGNAL MINRESIVER et @eipuGHNEMITeING (B vICE,addi tion, fiogiht

emtting devices using self-light emtting elenments as light emtting

el ement s ANDrBREVIENG MEETHQDJEMEREOHU. The |ight emitting devi
characteristics of, for exanple, a high response speed suitabl %mmmm‘m “M\‘
i mage display, |ow voltage, and | ow power consunption, in additiont

advant age ;1 X]tPS i,ng Iiquid crystal display devices, and thus, attracts a
gr eat deal *& gﬁ‘ é ion as the next generation display device. As gradation

representation nateft@%emﬁdedt dteta%saw D% hrfgilet tgjf qr@gﬁﬂatglﬂtgti @n?eqeagegggi o

light emtting devi an anal og gradation ne
net hod ar Q“L@lh‘é@ﬂheg xttctﬁmnoamahteg tdh Hght eRtinEadack in%ltﬂtﬂ?ﬂt@@%n’aphf'l@' ch
the gradation is obtained by conducting anal og control the magnitude of a
current thhiveftisewit.to a |ight enmitting el enent. The latter digital
gradation nmethod is a nethod in which the light emtting elenent is driven
only in tvvo states thereof: an ON state (state where the | um nance is
substantl nd an OFF state (state where the |um nance is
substanti a &? n the digital gradation nethod, since only two
gradations can lleec@hﬁplcﬁy;ﬁ@y d@vﬁ@“&%eﬁ@ﬂﬁin@%ﬁge%;ﬁme%a@ ubr16fiedi t al
gradation nethod and a 1 different nethod to displlay nufti-gradation

i mges hadligeidncrystabdisptiy W\Mtscﬂhatsperﬂ?omatma)ge disphgdey hisingda diquidheryktape of
a signal that is input to pixels, a voltage input nethod and a current

i nput met rfé@n@ntér@wv@w a@d@ﬁmlﬂrde\ymgbmm)@gadwégwﬁmh imdgeayalitynput
nmet hod is rreth in, video signal (voltage) that is input to a
pixel is i B\RFSSE %‘Wﬁé% pé‘&‘ﬁ' Kde of a drivi ng el ement; and the driving

el ement is used 0, Qt&l:ﬁ Qﬁutluﬂg;d% Ugﬁ] %eif'l%ﬁh eﬁmtfn%' d1nELE T8 Heone The

| atter current input meth s a |ch e set “signal cur ent is

flown to arhittidyl ebsidnts Rge ebemept bélﬁngH%rdpbdt hahkulipitaegetial ddvice hadt
emtting elenent. Hereinafter, referring to Fig. 16(A), a brief description
will be nmjl@ra@fenghcs of, for examplc a high response speed sultablc for motion image display,

low voltage, and low power consumption, in addition to advantages of existing liquid
crystal display devices, and thus, attracts a great deal of attention as the next generation
display device.

As gradation representation methods used in displaying a multi-gradation
image on a light emitting device, an analog gradation method and a digital gradation
method are given. The former analog gradation method is a method in which the
gradation is obtained by conducting analog control the magnitude of a current that flows
to a light emitting element. The latter digital gradation method is a method in which
the light emitting element is driven only in two states thereof: an ON state (state where
the luminance is substantially 100%) and an OFF state (state where the luminance is
substantially 0%). In the digital gradation method, since only two gradations can be

displayed, a method configured by combining the digital gradation method and a



exanple of a circuit of. a pixel in alight emtting device enploying the
vol tage input method and a driving nmethod thereof. The 'pi xel shown in Fig.
16(A) includes a signal |ine 501, a scanning line 502, a switching TFT 503,
a driving TFT 504, a capacitor device 505, a light emtting el enent 506,
and power urces 507 and 508. \Wen the potential of the scanning |ine 502
vari es, ad(sig'f’rﬁgt 'Es\ﬁif’gmﬁﬁp*?ﬁw%"gfﬁdstl?mmsmb%?n\nrme%-i gnal that has
been input to t ' el fne . | B..pput, 1o a gate el ect.rode of the
driving TFT 504%2%’?:%‘9 |‘fr‘1%a"t8§‘ %‘éd‘%og 8@??2‘?6 pt Pﬁés‘igﬁﬁ s gt g B‘HQF’, a
gat e- sour GevolRlgt 3sut MlethdtBarfl 4 ¥hrcht Tt 384hé B ad &l e I- nt

fl owi ng bet vvee% the source and the dr%li n. of t%eeécllri viﬂ@%’F@“ﬁ%@“&g{J&

det er m nedlheThoimsercwnltagatingus nsatipgl isedmehod e whidhta wioed §ipng (edlerpeNthadb®6, and
the light emtting element 506 enmits light. As a sem conductor device for
driving t HaPYtitgRtPLxakils inpuigtodl gateelectradedlaydsiviingelamentanad tealriviimg elsmeint
However, t.he silicaon transistar 1.§ prone to variagjon in electrical
char act er ilssflfeg(fsjl,oy%({?&‘??ggc étml‘ﬂ?r@g 1913 Icﬂ}étt’é'ﬁcF?%{He‘lﬂ\l [crll]F 1L CuggRt input
defects i t@n&d & 9 nRAHHAGE Whi the.ni | I O4: 416 A
characteristics of the dri%lﬁ%mﬁ:{%?gghﬁ\eﬁgﬁnﬁjﬁdrﬁ@%Pgh‘éﬁ)&l%ﬁﬂ?m&%n
when i dentto camtrolithelunsingivelos thedight b@@ting BRHient.t he magni t udes of the
corresponding drain currents of the driving TFTs 504 are different. Thus,

t he | umi nance ofHarpigaftérgmeferingt toi Rig. dioéhprat bhiebdesaripien Wil 0 made tdfiean

probl ens descri??efd apove, ~a desired current may be input to the Iight

em tting SFAMBICOL 3 HsyitPEaPixal in pdlight smittingrdeyiceemplpying dha maktageonpat i vi ng

the |ight 141 . n m t hi svi ewpoi. nt , .t rrent. i.nput, nmet hod
nas been pransd kfifa SEHE Rendd AhE, ST Ml 3adin b dle AT BIERT Stk | <
suppl i ed timeasd1i, @dcafitnf tine %502 ANRALhiRIRER! R3S aOdridi T jstics.
Next , referrci ng to Ia:li gs.é 1HG( B) and 107,@2 bri ef’gesréilﬁgﬁnsﬁﬁ%gﬁﬁe of
a circuit devica 5 xelightemitting ghdmew506,iand pdeei smres300undgo8.he current input
met hod and a driyving nethod thereof. -The pixel shown in Fig. 16(B) includes
a signal |ine 60Yhettheqotengial of the seanaing ling 302 easiesomd:the swhching JETTH3t | i ne
605, TFTs .606 t 9, .a capacitor device 610, and Light emtting el enent
611. A cu rl$ g‘fﬂ""@?&& 3ev@ci°r Stfg‘faﬁ ﬂ%"’? a3 Sceé'r inpyfadhe Blggglclﬁ‘eg{t&rfélmﬂ‘it f@a@algch
colum). @Qaetdldep ivh isg20 g = It Lk ght. em ssion will be
descri bed by usi ngﬁllgiqgl."fu{ : Ir?6 ?:I ggh%g,aing\gqég@eﬂ%&"%&ﬁ%%fﬁ@eﬂ%olsﬁ%;“al’
respectiva gaeisonis wiago onthe dﬁbmgeTshcsm isNddtérhind®- andl &Turrddt Adwing 17(0)
schematically show current paths. Fig. 17(D) shows the relationship between
currents fiebygendhe snuscapind the deain pf/theplaiving TRIF 504 issdeterintinedof Bhis/dwteat & gnal |

and Fig. 17 sho a. vol tage accunul gted i .he capacitor device 610 al so
during t héu’g\@etde%o'\fi\‘%ap&ﬁt &%‘tg‘ggfﬁ%m?mtgr@t apd ,tﬂ%iléﬁtt gmitng clemeat S99 emits t he
TFT 608. Kighpt, a pulse is input to the first and second scanning |ines 602
and 603 toturn the TFTs 606 and 607 ON. A signal current flow ng through
the signal line Aﬁ,fhlsoaﬁicél’fdu%totrldﬁﬁc&\ﬁférldrpﬁn% @k QIghf Bmitfng elehfiat, 3 pof\sifdan | n
Fig. 17(A), since the signal current, idata is flow ng throungt e signal
line 601, tansisoniswsed. sBpwewtrethy polysilon traasigtor ésuproaaito yeaiakien ha electrical i n
the pixel. Fig. 17(D) shows the relationship between the currents. Needl ess
to say, tI?Qa‘iag'leé!?‘i'%nﬂﬁhpasi%‘@9(%5‘9@5%@36 aad pgy ON currpnt, dug 0 dafieets i @egraint he

TFT 606 i d h .1 S. | d..i J i
510, and. CRULSHE, lne BrsE NRE R Figl @it Ky isucgob s e T scire °°
est abl i shedry i uhii§ JTONEPixel!l RGerf Whef rﬁhfl{tlcfﬁy\@iaté%t %\glﬁls Hafs thgrgtqﬁfPequ tene

capaci tor device 610, and charge accunulation 1s ornmed 1 ‘capaci tor

devi ce 61Gnaggitadgeof the goadsmindingadrainntiran@dofi the iR iSATETE 504 aflLNifefen 10,
and a potential difference begins to devel op between both the el ectrodes

(Fig. 17(Hjhps, thy bunippecesdtenkightlemditing stearane 506 varigsh t he el ectrodes has
reached \,, (polli nt . Ajn Fi]ﬂ' 17%%@, tge TFT, 608 is turned QN, and h
occurs. As descriPb@lveathsproblems disqripsed abave, ¢ desired currentimay be gyt tawthel e |,

2 a L BREERABRS olchilfy, LA SSRPEALANIRR: BRI PEA B2 grivine sfe ligh

accunul at i I'S continuous perftor e capaci
emitting element. From this viewpoint, the current input method has been proposed



In the capacitor device 610, charge accumnul ati on conti'rues until the
potential difference between both the ePectrodes, that i s, the gate-source
vol tage of the TFT 608 reaches a desired voltage. That is, charge

accurul ati on continues until the voltage reaches a | evel at which the TFT
608 can allqw the current ldata to flow Wen cha.rge accunul ati on

t er mi nat eéﬂ*(l\é\(' B ¢antioh they magnitndepf a cupentthatris supplied $o a bight ¢mitiirgclemant her |

since the 8 d I Jdata =1z is established (Fig. 17(B)).
Accor di ng r?@?ﬁ%%ﬂﬁé?iﬁrfﬁgraﬁ U8¥bed above, the operation of witing the
signal to the pi j : ed. 16 ; L.On: t '

second scanni ng Plxﬁtfe*se%%rggggk?lgs&mﬁﬁ g%drrgr’etﬁ?&f??tgﬁ%ﬂ{pﬁénf@sﬂ%%hgng%m
are tur necircHE opubsiveliang light bl geviice éﬂ{apmtyi hé R@rkiY nfuSmRiNBLad!d ne
604, and the TFT 609 is turned ON. Since VGS that has been just witten is
hel d in t Wivirgomethod thateofi c 8'h6 pixel shew T HTFiEOB6(B) imdlndmdysignal hiael 60N, firsnd a
current identjcal to Idata flows thereto fromthe current |ine 605. Thus,

the |ight '@AhEe SFpning:Haek 6@ to SRt 2 cugrgtlineap03, nFETs; §Gfto GPBre crpacitmT 608

is set to te | .saturation reqiqQn, even if the source-drain vo]tage
of the ek YG AR RLRER A, A'Slen] sutes SEIESTES Bangeih,
emtting ngmigﬁliingt&\éﬁcgmmni)_nuousl y. As described above, the current
input method refers to a nethod in which the drain current of the TFT 609

is set to have tOperatioms of dronenidewaignal-asitinpas light émisidh gvidll beCdeséritdd Bydat a
set in the current source circuit 612, and the light emtting element 611
enits |ighsing Kig 1Yhe Indfignbhdefecance aumerady denoting rénpective portions @mfornBo usi ng
t he t hus ructured pixel., infl e ariation _in characteristics of the
TFTs constﬁ‘?sﬁts}'ﬂﬁ“t‘“g '%ﬁfel F?@ iﬁ@rtggtg@) SCZ‘ﬁ'aa'éc Shpwrurignt E‘Hgs«caﬁigbe
suppl i ed t19dH N ehdw<HRE (ETFid sk a8 ' t ' e, L mtting
devi ce enpl gy? ng the éﬂrmrl%lﬁls!th ﬂ?%put&ng%rﬁ%léﬁ] ﬁgaﬁgtﬁg%dkﬁgéwecéért%éﬁ%i ng
to a videa wiignell a VRiedsidnal, bad [Fi£CIRE) showtPalVoltdgeacBiiflatedHAWRY Bipacithen a
signal line driver circuit (corresponding to the current source circuit 612
in Fig. 16levigedédOtalso duysing thhevrite fial vider sigmal, that {she gatexstlurdesvaltags of thet ed by
pol ysili co@_(,)[té sistors, variation in characteristics thereof occurs,

t her eby al sing variation in characteristics of the signal current.

That is, i th | { 1Lt i i th ] i t t hod,
T0% variati on PuisipuE i sadld 6 e it SO A RabiiRe T G2 i 805 ol e
si gnal | i nge WFTY606 &id 607 ONneed sﬁgﬁal%n%ﬂméﬁﬁn?ﬁgro%gp‘ﬂﬁavﬁ al Yot 661 Ebﬁ%se

i nfluence of variation in characteristics of Ts constituting t

pi xel can timee wilpbe sdereat! toyasusi.ng Asishown ire FighaV{Alg sinbe tirtsigial tireen® ;£
16(B), suppression of the influence of variation in characteristics of the
TFTs constilonipg Hyoughdths isignal ling 6(H, he cuarentsepaately flowsithonghicyrrentipaths haf t er

[ Fig. . i el AN de, of th d
oper at 1 on 88 Pl SR LR e e REGRF piverm B gitne | RSl
circuit thakaydiiewehitibhip is&prbd ﬁw%‘_ﬂ?*%sltl b_?gcur rent input nethod. The

current source circuit 612 shown I n (A) and 18(B) corresponds to
the current sourkhe moment the BT 606 F gurnddbOR), .no ldhargkUis @D el fed G kieli t
612 includes constant current sources 555 to 558. The constant current
sour ces 5%3pacitosdgviss 61¢ndrtbes, et BT $0§anOFF: hAccendingly gut Ovamsl kiaspéct i ve

termnals 551 .t.9.554. T magni tudes of currents supplied fromthe constant
current sélif Eﬁgﬁggg‘ft o[nglgﬁ "‘a‘gBe"d’i ‘?’F SHERRt #9‘?5‘“}18?5}1’8“& ﬁ@P‘ﬁ%‘ﬂ’ﬁ of ﬁgg FHICHRE | o

t her eof i .58k 616 ahd: . . Fl 4. jreuit ructure of

t he currente sour c’e_ cicrh %ﬁetaé%uﬁl?la?@ g\dﬁeg:tﬁ@%deﬁlgg%\g p%ﬁ{ibrc%rv %Cgrﬁi b7sour ces 555
to 558 shown thaliRide ROFra@ENg MEchRulakedNRi the VapacitbPAelRE i6900ind N pottntignt s of
the transistors 555 to 558 is set to 1 : 2 : 4 : 8 according to'the ratio
(1: 2: 4: 8) defferenee bedine tofdelelpgabawkemdoth) the ¢igetradesi @Fid) 17(Ehe oMhére ttic
source circuit, 612 then can control the current magnitudes at 24 = 16

| evel s. Spetsntinkdifference of beth therrigstiogess Basgieachedi Yin (point AginviEguBKEathene

out put for- 4= bkt -di gital video.signals. te that the current source,
circuit 61T2‘“4ri ?bgdsns‘?fi“f;%toe%’ B&‘/‘P Fo P d%?':l%ﬁcéﬁ%ﬁ? POYS Siagsqlepe =; ht*@@% By
formed w teBtablisheRl X@lileP®f torihal) GhEeaR3ETELS UBRTNRL e f‘sﬂcﬂeiaﬁr 10§ dcrAbRv e,
conventionally, a signal |1ne driver circuit |ncorpoPated th a curtent
source circuit has been proposed (for exanple, refer to Non-patent
Docunents 1 and 2). In addition, digital gradation nethods include a nethod
in which a digital gradation nethod is conbined with an area gradation

nmet hod to represent nufti-gradation i mges (hereinafter, referred to as
area gradation nmethod), and a nethod in which a digital gradation nmethod is
conbined with a time gradation nmethod to represent nmufti-gradation inmages
(hereinafter, referred to as tine gradation nethod).



.,1 61 The area gradatjon nethod is a pethod in which-one pixel is divided
into a plurality of sublpixels, enissiof or non-emission is selected in
each of the sub-pixels, and the gradation is represented according to a
difference between a light emtting area and the other area in a single

pi xel . The ti radatiqn nethod_.is a.nethod in which gradation

repr esent sz?‘ﬁﬂ”‘ﬁiagofb@rCPBPmisWF@mnﬁ‘ﬁQal?ar?étobﬂ?"é%q -period of a light
emtting el enent eeidi i.0d is diyided into a
olural ity of st Ao cHBelB S iRERld, chacsBaEelrhifion Eiifics Bnfl i Polspidt? on
or non- emidifféreficedbetetd Bbth BB leldcirbdesCHAMR)thd gatsbgiet Sditadt SOmb THAT o, and
the gradation is presented according to a difference in l'ength of |ight

em ssi on tréaohes @ desied vatteggperThad is, | chatgeeacdiimutation groadaibdsomtitethb oditagdre

met hod in which a digital glradation method is conbined with a tine
gr adat i on "R¥ShEDA lgvsk abwhichithe TFTG08Gap@llpwy the cusremt Igndadlovon Whemehnrezd s

pr oposed. or exanple. ref t.0, Pat.en cunment 1 Non- pat ent _Docunent
1] Reiji ﬁgg %?‘Pé%f‘npﬁw%‘éa‘%“t@el’%‘f“ ‘“%‘ghfﬂ(@’ e‘B’(SF’t"2 l?fgt?f??s@‘?‘f'tﬁ"ge Erther,

El ectroni Ggncelthd 640 ni gati ' I . - 8,
op. 7 14, e B TRTHOSCR (alty SR Fiom SRR B, SRbsordol e Oy
Active Mataperations desorib¥djatiive, heEQpElatioh af/'\irri(ihlgmhm%?ﬂo BRGiRE s codpleRd] i H
et al.; "AMLCD OL", OLED-4, pp. 223-226 (Patent cument 1J JP 2001-5426 A
Di scl osur &iegllyy beleqtipneofi the firstrandrsecerisboscenutiog dineh 602 and 603is swupleedcand ui t
612, the r S 0 he trapsistors are set to aratioof 1 : 2 : 4 : 8
by desi gnﬁﬁlﬁ%ﬁ%gﬁ‘bﬁ‘\éﬂ%ﬁgmmﬁ‘a@ r, in the transistors 555 to 558,

vari ati ons occurg, r 0 I AR to nbﬂj;[e f
factors for yariséf_tb ?%‘#s@ﬁtll%%ﬁg&giasﬁ ’éf{‘ﬁetﬁg't‘%&‘q’é’aﬁz %_1 [\l/{nh%i{lﬁ‘,g%gﬁ’dﬂ ih8 séOd(;f_ a
gate i nsuligtirid@l ON. MSivdei €GSaha Kb bedniuéiackiith dihklEnaRe 8fpakiormAEFADUT | Ng
steps and substrates used. This makes it difficult to precisely set the ON
currents dhe THE G0Bdssireadyrterme83Npand a &St ddehtical 20 14,4 flows.thékb@tfrorm the
depending on the colum, variation occurs in the value of the current to be
suppl i ed tYrendns 605 Thys,dhe lightemitting clementl L emitsdight. oAt thistimeawhenst or s
555 to 55 oA o 8 as.designed, current spuyrce cirguits, arrapged
Lo ait thant OFE 808 seltoiap?plE it SeedBon et ivan e P e Fin uSar B her
Speci fi calthy TFT1508 SAAEL Gt Skl i [ itk

circuits of the si gnal“@l%il (la"t glltrnlh\%g e%?%rg%sﬂ%@gs? g%g@hgfﬁgﬁgggfe@gﬁﬁﬂgal to
one anot hdtowsHontinasuslysuch arrangenent is extrenely difficult to be

realized. The present invention has been nmade in view of the problens
descri bed above,Asdrscribed aiayeethsreyppiedeinput micthed| refernto amotlend ini whigh the
capabl e of, suppressi influence of variation in characterjstics of
TPTe to ¢ HePHBYREREH e FHT 60 L ighete R R e Rer el that of Basiemabn,
the presenfumeveN! §QNinPhe \dugiest %dr&@@ﬁcﬁ%&%ﬂ ad ﬂﬁvﬁéﬁ.e%ﬂﬁ% %&@Ent 611
suppressing the influence of variation in characteristics o S

consti t ut iengtsbidghy wiktethiel luglinaiied cbirespdndingrto Ghé Qrbih ch@edtheBIONIHLMR! thud
desired signal current to a tight emtting el ement by using the pixel
havi ng a cimetyrad pixelidofluence fpragistiomdn charactafistios mfethe fTRAr ¢omstitating the
characteristics of TFTs. The present invention provides a signal Line

€ P . : >
driver ci MI¥EES $pRPresepdsa ?Gﬁgﬁﬂé“\‘iﬁp'{ﬂi‘“i@ sppPRIigdde dheighy eanittiag slamang.
circuit (current | I. b S resses .the influence of variation
in characteri st ilgég‘%#t&@%% Elfcgl @ft(ﬂcva\}qgméedsélpgg m@ﬁ%s"t’%ﬁ’te HirEpLput rflﬁthg tion,
the presenignal ¢eRérhtdriREFVHIRES tiha [Vidkdt siBi] tleb @Dt BY Ipt&iRdl m;d??o ‘ﬁ‘ﬁiiﬂ?ﬂ he

signal line driver circuit. e present “invention provides sign I ne
driver ci rideswever,,whdn « kigaalcline driversitenit dcarresponding so dier angad soutceaiztuic ol um
(each signal line or the |ike)

612 in Fig. 16) used to input the signal current to the pixel is constituted by polysilicon
transistors, variation in characteristics thereof occurs, thereby also causing variation in
characteristics of the signal current.

That is, in the light emitting device employing the current input method,



In the signal line driver circuit according to the present i nvention, the
current source circuit )arranged in each’si gnal line (edch colum) is set to
supply a predeterm ned signal current by using a reference constant current
source. The current source circuit for which the signal current is set has
a capabi li t?‘ of supplying a current proportignal to the refer ence const ant

current sdafaden ghR @&%H?tlcys Otugﬂ% copstityting thet pixel prd the signal; ling dgver

i gnar 11 saeul R BF o T PRRRAR, Ltk ERs Splen g FRNERET o ot 1
Lo the pi xalererSe hf oS g onsruf e FAel ol e g v SR e ff*.b{f”' :
the case \Haeing thesbigmalrecof rEip! 16(B)p Wuppreesibn tef theviikfaensd Gfabarisioneii red
e niusmes TS s s o s GG 0 ne

|| d d.th h | I h id
i gnal . Here,  t heerephemusiog Bl dbr et drsadotor HilbbaRds ﬁEﬁ@tsgﬁa%'recgn%rem
S SUpDI | Gl leﬁnotg%uﬁrertr irec SHA oGt Qb i) SR DR ol fls

circuit is re erred Tto as Si gnal cur
ref erence tROPixEBethploying GRS cirfiat afpulétied. f or med i nt egral I y with the signal
line driver circuit on a substrate. Alternatively, an IC or the |ike my be
arranged on t he Tetaiet sfurtheirauitsl shownt i HigpuB(A) awh 8(&)tcooespoads tas a
reference current. The qQutline of the signal line driver circuit of the
present i fieRETHN sppIce %@“Hés‘@r‘?fb’élﬁ W@ r The cursent soyrae; gikcuit161niachdes gs.

i nal 1 SRR B0 5587 e by il RES il o
currents RLARGRL aE gggrsvurt?%é'ﬁaeﬂ Sidr tp@@t%e%ﬁrﬂmill;%lt ?912%9 si-gpal

lines wll be desc Fig. 1, current source circuits

arranged imagnitadéscapeatrents sipglied fionnebe (coastpetciurmat GolitsH IS5i 1d sssslagsnal
l'i ne driver circuit 403. The current source circuits 420 each include a
term nal dlifferentefrom ear apothas, andtheaptin thereof is sat et t 2nd :Signal is input to

rom a referencd BolBEAtows f FEFET SGiRe T Qb elifsm SouEe COCUL SLA BAe na.
The term Qgﬁﬁm‘?&w §ntaso§ﬁ&§%l55h8| 8 s'ﬂo%v SI&H[PL csé&rH{ Cerdilsistdth | “f’l%eo V' a

aswitch 1 signal current contro e current source
circuit 43tid of OONEUREAtSHS e thdiistRs 55N h STDRAet taPUL 4 ORakbRding B IRl a,
the current (reference current) is supplied fromthe termnal b, and the
current prrei@r(1i20h8) of chd Welue wofr hr(tgat(erleﬁgthyﬁ‘cégzturwxdﬂt)) The cutrpnt sdumem t he
termnal c.. The switch 101 g current control swrtch) IS arraq%

bet ween t H&CEirlenther sap gon ?“"FPZ'G magaitydss; dte?’ =l leokjsorSpesifieally

3o 10y ha Al BU Bl fle AN ol SRR ROL LRGN LREYISIER,

si gnal . usin a8’ of a SI'g

driver ci rl%tbtthzﬁfthé B&r&{t%ﬁf&: du'&\iﬁ B1249 cé:ts@tutts@a¥ Pobysilitoh Lifaﬂsig!ofrsf QhgRd from
that shown in Fig. 1. In Fig. 2, ~) WO Of npre current source
circuits 4f@gelly fomeed with theopixegoitticn gntie shinpsulistmeh col um) in a signal
line driver circuit 403. The current source circuit 420 includes a
plurality of curfefescsibed aboes.reauvensionplly,ca signa ine deiupeireuiaincomperaed r ent

source circuits are . arrang t hat urre sour ce
orreort Subth o piise SouRROE ouil, S RS FeoRed Uos pample el & Nongatent
current S%é&ﬁn&t'tsrfhﬂ&zflzz The first current source circuit 421 and the
second current source circuit 422 each include a termnal a, a termnal b,
termnal c, and Ia idditior)adigidal gradfidn MGtHOUYAtluds ai Mpthodtia Whizht£digiaal a.
A current (reference current) iIs supplied to the termnal b froma

r ef er ence gradatioantmethod eist combingd 1W0h camnarsae@gradatian c orethost tbi mepregent t her

sour ce. ci rabireRlanaERe et dE RO éﬁ?ﬁr?gm@gt&gﬁh@thﬁi vaésrtaetﬁéjé{ ch
101 (1 anal GHERSP i ATl @gmd & SRR yHhSRAnd TLABNE AGRR W

t er m nal current “source circul

setting _SI@P@kem NAGIk-§ra@Widih Bnd g6 Théx@inafed HefctBE t6Qidt diak g&é(ﬂl'ﬁ@h th&sd). f rom
the term na the current (reference current) is supplied fromthe
terminal b, and the current (signal current) proportional to the current
(reference current) is output fromthe terminal c. The switch 101 (signal
current control switch) is arranged between the current source circuit 420
and a pixel, and OV OFF of the switch 101 (signal current control swtch)
is controlled by the video signal. An operation (for setting a signal
current, setting the signal current according to a reference current, and
perform ng settr ng to enable the current source cr rcurt 420 to out put a

o Y b1 Y g,




toi an arbitrary nunbe}r of times at arbitrary tine and at arbitrary
O

timng. Further, each! the signal |iné driver circui /s of Figs. 1 and 2
has been described for the case where the signal current proportional to
the video signal is supplied to the signal |ine. However, the present

invention is not limted to this. For exanple, a current needs to be

suppl i ed t Phesargg gradatien frieghodris afmeshed fnewhichoamk pixelds dividedhin® «ploeality b
switch 101 si.gei]al current control, sw tcwgﬁg\aﬁs not need to be arranged. A
case wher S'CHE S TBISPE MoROLFMEBHGBUIS € Farheph thesgubypixels, ppgy the  ang

the case i I J : Ei cases...a current i s
out put to BeSTONls kibrisefted Rodilinlo'd iffsoncd BebiRER § 1GAF Sy Staailiogs o
line. In tdtﬁeﬁr@cﬁﬁfﬁsih%l&@)ﬁidl.onl‘h@ﬁkﬂcﬁhwfaﬁoﬁ RIBHIASE ahEGhdd'R \mkﬁgra&fi@n role
is to contral a current source circuit. The other role is to control a
circuit thapresonation & pedemneai hpadontrollingt thesemBsionr petidd bhat lighteemitdfig t 0

di splay an image, for exanple, to control a latch circuit, a sanpling

swi tch, tHdemegt: cifo bemersisgerific.canefeame pasiodrisdividéd inkg a pbiralith@fisilbfeamé n t he
present inventi gn W th tfﬂﬁ’ %Efgve ftrtil%ture,. the circuit, thgt controls a
current sdtiFods RRYIpg muty; reat (gl PIRISFIOR QR MoFregnission gba lightsmitting not
need to b nge J 2 | r i er of
Ol oment s of e BofeckEP B bl Feiod hF I A RlefSn (SHERRR fecobdife 1"

el ement s odiffefeace dlengll of figheytnigsion tiar ifi e Banicqsbrioad. InlihéDigiwl @tadalion 2
manuf acturing process is inproved, and cost-cutting can be realized.
Further, rmethed, the methodein whivht a aligital gxadationdmethod is natimbtaned mdtea timel

t hus, reduction in si of, casing can be realized. Note that a shjft
register i %’a‘é"g‘r?ﬂrm%tﬁﬂ‘f &crgngﬁtqrpr_chr%g 125 tifpe; gradatipametbpd)is peepased.or (Fope
like. Int r i f egister is conprised of the flip-flop
circuit, i%&@ﬁ%?%%aﬁﬁ&uﬁ)ﬁwh?hop W rings are sequentially selected from
the first colum to the last colum. On the other hand, in the case where
the shift register is conprised of the decoder circuit or the like, a
plurality [NonpatémtdocamensHquentially selected fromthe first colum to the
| ast columm or selected at random The shift register nay sel ect either the

structure havi ngReliifHatter & thegsapthersof Technicah Report yofs bististe 10§ Elegsramies, i t v
f wri f t t havi f t,l | f | ecting. a.
ol ura 1 1o af0rmaBn b4 SO nidRidnn Baducart . BER D o35, bbc i Circui

I nci dent al $ivhulitiont BE @@?&toggxﬁﬁﬂricgﬁﬁibtl Sﬂyoéeh%g&nmumhagfuog ﬁa{ﬂgpglﬁg.ps

capabl e of 11 selecting a W rings at random se

suppl i ed tOrgahie IED Dégplaydour ce circuit can be output randomy. Therefore,
the setting operation of the current source circuit is not perforned
sequent i al INenfpatenat Desumiepts?] col um to the |ast colum, and can be perforned

random y. Thus, fhe periog i i the c t source circuit perforns
the setting oper%"t‘l'c!’ﬂetcae\n é@'@?%b@?'ﬁmﬁéﬁ%he i nfl uence of a

| eakage of ypahat Bl 1'En a capacitor elenent in the current source circuit
can be made 1 nconspi cuous. When the setting operation of the current source
circuit can be perdiommedead random as descri bed above, in the case where
there exists a defect acconpanied with the setting operation of the current
source circuit, the defect can be nade inconspi cuous. Note that the present
i nventi onaﬁag be applied by replacing TFTs with transistors using ordinary
monocr yst aPiSCiosutRof Mednkentionng so . organic transistors, or the |ike. The

present inventi r.oul des ignal_|ine driver.cirguit including th
current source g@r@lﬁi %/doggsdcc?clrg)gg ‘g 506 SOHGF L HEPI H’é %Fe@gnf“rfﬂ%‘gﬁ%itﬁﬁ
provi des ardds@firs 8 det {8 r4lRYHCE ; 23RADE By UesipHiR! imgv i of
vari ation irnsche{? acteri st ircs of TFTs congti ?l tii?i gtﬁﬁo palth%gl sﬁadrﬁ%gl??l\l/er
circuits ttheénatibterssSSbeti 358 vaiigivak oceurrirtiie theesholdsuadi 4RPmbBility 1 to a

emtting el enents by using pixels each having a circuit structure in which
t he i nf | uettabesiof fagtorstfop Mariationn an shet gate banighs gafe widte, and thigkpess s edgat®r i ef

Description gf .the Drawi ngs Fig. is.a viewof a signal line driver
circuit. Fﬁ"@‘aa‘flg @"& @?‘gﬂg@fatgl%gfeéﬁﬁﬁlf?qr%eﬂF'} %PU%FH“E‘BBP‘F"P?P Lsubsirate)j ens
of a sign in rd sClstee Uit (- Dl Fi ' ' ' L 1ine
river o resrt CLOBHHS EAERHE ofpheic sorhd Onf chitefts B B Glnsfudth 3330, ¢
(1-bit). Fig. 6 is a viewof a signal line driver circuit (1-bit). Fig. 7
is aviewof a signal line driver circuit (3-bit). Fig. 8 is a view of a
signal line driver circuit (3-bit). Fig. 9 is a timng chart. i~ 12



Fig. 10 is atimng chart. Fig. 11 is a_timng chart.-kig. 12 is views of
the appearance of a light emtting devide. Fig. 13 is dircuit di agrans of
pixels of a light emtting device. Fig. 14 is explanatory views of a
driving nethod. Fig. 15 is views of a light emtting device. Fig. 16 is
circuit diggrans of pixels of alight emtting device. Fig. 17 is

expl anat or32840ehis2 6t :dperkhat isndepsndiagsindbe columrh eatiatigint ocsuistinithg valug bt e.
Fig. 18 is,yvi ews currsnt source circuit. Fig. 19 is explanatory views

f
of oper atitgﬁ§u3?"tgoggf?%{° §%H’rccp_éx ircuit. Fig. 20 is explanatory views of
operations of 2 Ryt SRHIEONIdifHh of E'Ilegtrm%%t(}rg S35 SR8 RNRL AT Yy Vg GY Of

operations of a cufrent “source circul Views ol el ectronic

devi ces t odesipned, &lreenprs6aRBICiichie AirhRiedi 1 APMd E8lumhs Geed Jo ibe i@bAtdl tn

di agrams of a current source circuit. Fig. 24 is circuit diagrans of a
current sochagastasisticuito .ongi anotiRs. i Specifically,t theti elparagteristics aof cuansistdrs siaualt e
circuit. Fig. 26 is a view of a signal line driver circuit (3-bit). Fig. 27
is a vi ew 9fTeqt soyre Firpyitscofthe signalling deiver citchitineed tg je aprgnged idantical to

I I f drivi t hod C t rce circuit.
F o, 20 1 son PR HENEy e sufin Mfriaefitnl R eXE P8l frefellui s Bs BAEE S5 [ 0%
circuit diagramphe prefcit HiveRAGEn R GeA Mhade Yh VRN of (YN Q&Ierglé gescg%edll gb(gvc,

circuit diagramof a reference constant current source. Fi _ _ _
circuit diagitherefifre pravidesracsigal line\diivericircuit tapablessisupgressim@the Influcnce bf CUi t

bt

diagrams of a reference constant current source. Fig. 34 is a signal line
driver cirasiation j gharagteristicy of TfAnto theyeby qupplgra deisired signal Rugrento a pixeli r cui t
di agr ans circuit. Fi.g. 37.is circuit diagrans of a

current SS{YT %ggfﬁl%’g 3%“? .Sl?flésre%. invention, grovides aglight emitting; dgyige - capablgs of

current soyy sﬁesﬁhg G fnfluchée gﬁaaﬂiaﬁioﬁi ih hatacflrRAELHE TR Zoftitlfill botR the ©
circuit. Fi 5 40 Ts circult diagrans of a current source crrecumt. Fg: 41
i s circui tpidélogdan® dﬁtrcxecifdunrt@mﬁeragw@plycd fédietl signaDcurfoht kS a dight SWitRhg 2

signal line driver circuit. Fig. 43 is viewof a shift resister. Fig. 44 is
vi ews of aelempitt by asingt the pixdl havingi ngirclitistructBiey supiessingathtei influgnahaf t .
variation in characteristics of TFTs.

The present invention provides a signal line driver circuit having a structure
which is provided with an electric circuit (current source circuit) that suppresses the
influence of variation in characteristics of TFTs to flow a desired constant current. In
addition, the present invention provides a light emitting device provided with the signal
line driver circuit.

The present invention provides a signal line driver circuit in which a current
source circuit is arranged in each column (each signal line or the like).

In the signal line driver circuit according to the present invention, the current
source circuit arranged in each signal line (each column) is set to supply a
predetermined signal current by using a reference constant current source. The current
source circuit for which the signal current is set has a capability of supplying a current

~ proportional to the reference constant current source. Consequently, using the current
source circuit, the influence of variation in characteristics of the TFTs constituting the
signal line driver circuit can be suppressed. A switch for determining whether the set

signal current is supplied from the current source circuit to the pixel is controlled by a



Fig. 46 is viewof a shift resister. Fig. 47 is a viewsof a signal line
driver circuit. Fig. 48/is a view of a gignal line driver circuit. Fig. 49
is aviewof a signal line driver circuit. Fig. 50 is a view of a signal
line driver circuit. Fig. 51 is a view of a signal line driver circuit.
Fig. 52 is,g view of a signal line driver circuit. Fig. 53 is a view of a
signal lin e $igral- circuit. Fig. 54 is a view of a signal line driver
circuit. Fig. 55.is. aviewof a signal line driver circuit., Fig. 56.is a
View of a stgnal ™ prdolt Fbfeftic, i B0 pher® it Symentaonerignalig aioed ne

driver ci rs@#ﬂatl is ek i{eﬁe’toi ﬁo%rt\bi ?‘Q’igﬁtal fins) 91 .itchiiggirl Bkc\!(?rto Weld iirg:' af 1@ o9

is a view of a sighal line Iver circurt. Fig. s”a VvView o Si gnal
| ine dri vewhethérothie signkl Gurrént id Supplivd GonDiheacuSieANSduréd Siecudf foVtRE sfgnaFlhd -
Fig. 62 is a viewof a signal line driver circuit. Fig. 63 is a view of a

si gnal | i rdrivgr jcireuit,candctietswitehds cortrolicdaby thevwidéo aigaalgndiert,i the seick efor
circuit. F‘iﬁg 65 is a view of a_gﬁnal line driver circuit. Fig. 66 is a

vi ew of a SGIgAURIng;asdo yehether the signal currentds sepplied fromy it custent seyrge gircuit ne
driver cirguit.. W4 Fig. is. acview of a.signal lin river circuit.
g bo”1 <oihd siggat ihediller BRuicls Reelodh a il renk piiectiEh.. "\ el of o
signal line driviQbteQhitGHe Fefefel J it l<B U i : Xl il 9.
72 is a timng chgrt . Fi S.e %J?:?higescg&ﬁnﬁic%&gﬁgﬁcg “%’Sw %Hn?g lgte?flaﬁli?r%mghart .
Fig. 75 i stha signal lige dnizet ciréiigon adGsubstrae.t | Altergatively,tan & @r tH 1iks nfayt béri Ng
chart. Fig. 78 is a timng chart. Fig. 79 is atimng chart. Fig. 80 is a
timng chamanged on the uiside taf pthe gubsieate to Enput Bzonstand eurrenhgs chaeferends g. 83
is a tim'n&ch rt. Fig. 84 is atimng chart. Fig. 85 is a timng chart.
Fig. 86 is"&IIning chart. Fig. 87 is a layout view of a current source

circuit. Fig. 88py LI EU ' . LU S .cl reuit. . Best
Vi 1 or enodyi e oftufi (of the shaOlATUbeA R G e BHGE ifvdalith il S
node, a dedeséritipdiith Ydféﬂcn&ft_d‘lﬁgﬁ 104nde2. StFiRE U4 B B&EhARoRPESiBhA1 Ahe ArivRr
current source circuit provided to a signal line driver circuit of the

present i reikgnitiiothe peniphény qf tigee signalines of ith, togi+2)-gnadluinnput from a termi nal
a corresponds t}.a sa Ii"g}(‘g gu] se supplied froma shift register. However,
dependi ng on t heEbrd E456r8e8e Signpl eurehts pIgpertiopalcto idsassignaly arecreedrd & t |

the sanpli . hnec +l.pput, and is . ) instead, the signal
suppl i ed f%méigﬁgtﬁl‘%hﬁl?{sﬁ?}ib%é#eg%}ﬂcg' | ogi cal operator connected to a

setting control IniFig 1 RQkrehNdfce! dirchiitd 420 arel a?ra}r}x@@d‘in th@?@ﬁp@éti%"@gﬁd’l‘m&

termnals of the |ogical operator is input wth the sanpl'ing pufse, and the
ot her i npurespestiviecalumiss) iimp signat lire driver sir@iited03s u dheicadefitr o delvircaté 42009
control line Thus, the setting of a current source circuit 420 is

per f or med §3Rh aRudegd Hrmingl ta, atterninal h, agd gf tepmimak gpA| setfing sigral ds inpue tasi gnal
supplied f output termnal of the |logical .operator connected to the
setting cothfgg%)‘{“n(ﬁ?ln%. %Oguérqnﬂlé{e?%rcgqﬁ FyrIgnLy, sf‘éqphﬁgsmgthgttFW&‘f‘glrg g‘?ﬂ?l‘hdi ng,
for exanpl@ferérce Pedns@Rt ehfréiti dohrder 19 chiheted! 1 8! dufénPiin€ 0! | ock
signal (S-CLK), a gt art pul se (rS- SP), Cand an inverutweég E:T%ck@}r?ﬁ%&gam)
are input dutputhe signat heldeigith¢ enrrermsduce @irahis 420 vidh Isyitehi 110U i(sighgl0dudieRe t O
the timng of the input signals are called sanpling pul ses. Further, one of
the two i rfjontrol syvitelyal Ihet is, Kee curgens ajoursecisguitr 42G i peitoligdtby theesettmg! i ng

pul se, and.t hﬁ.ot hetr i ngut terrp' nal] is input. with the signal supplied from
the setti ngB¥oARRY, Irqm {he teFpungl @y the, curgend (zefgrence, fumment) isysunplied tHpethe i on

for the i : ' ! SJ r h ut put. term nal .
pssuri ng (rrngh sUdRGL bl pPoHoRbnaEStgiRseh G¥Feicl Rl siolle BRain 1 n
Fi 9. 14( O)the terhiiid cSi qhalswikel 10€ (4igil cutréntidoRrDANRdH) MM RarzRB beRbechithe 1N a
period Tb while a Low signal rray(b%rmillnput to the NAN?) fron@tghe coer?t rf(i}?e i ne
i n ot her pwricotdsoufbecituif #20 agd atpxel] sndcOMNIOFFaxf thé switth i1p1 f(bigpalcdurezdt t, a
decoder circui or the like. In the case where the shift register is

: . ke. ) )
conpri sed "(S‘P“PL%"‘F‘IW&‘FQ%&S’"&?‘ prthervidsasigiaher al , a plurality of wirings are

tiall | . he first. col.ymm to.the last col um. On th
oo M Y e UREHCRihE PR DNE debdiiliof il TR, difad Oy SERA IR, < ok OF
decoder cihg ptdseintdRiohiths hada RBirktide! dibfereht Mbml tRAShEHA is ??Eég”;h‘?”ﬁ% dom

selected fromthe first colum to the last colum or sele

The shift register nay select either the structure having a function
capabl e of sequentially selecting a plurality of wirings or the structure
having a function capable of selecting a plurality of wirings at randomin
accordance with the application. In Fig. 23(A), a circuit including
switches 104, 105a, and 116, a transistor 102 (n-channel type), and a
capacitor device 103 for retaining a gate-source voltage VGS of the

transi stor 102 corresponds to the current source circuit 420.



. ~1'16 In the current-~source circuit shown in Fig. 23(A), the switch 104
and the switch 105a a’re) turned ON by a ganpling pul sé i‘nput via the
terminal a. Then, a current (reference current) is supplied via the
terminal b fromthe reference constant current source 109 (hereinafter
referred to as constant current source 109) connected to the current |ine,
and a pr edsesmmoecuciRar grurdescifRita D@ arel provided éaRach §ighaldmé €Schlébbuma]'e
charge is retained until the current (reference current) flown fromthe
const ant dfidrsignal tne doveriadgul d03neThe durent sarceirduitd2riacindesur plarditpdf t he
transistor 102 Then, .the sw'ht ches .104 and 105a are turned OFF by the
si gnal i npUFTedf SORKCE GiEquitsnafere, Thds assumed (that iwe surrprt pousere Cirewitn et
charge is i i i i 3.. the transistor. 102 has a

(BB cAch ot ARl B ARRE Sl ointilC e ReBigBh ity Seeinar o

capabilit OW ng a curren avi ng gni

the currenjoufdeediRu@neA &l h8Béond durrehh ot tituid 422.( st @ﬁkst?ﬁ%ﬁpgou?%g;: ol

switch) and the switch 116 are turned into a conductive state, a cu
flaws to eipuited2lcomhebd secdnd durensisourat difco 4223edcheintRid8T Ndrménal A, 4 hi s
time, since the gate voltage of the transistor 102 is set to a

pr edet er mitREYNALY, derpminalgy and g terminal dpady sedtingisigial ds (hP8t toathel texininat ar r dnt
correspondciun n{g Ehe currentt grefe .enceu‘g‘urren,t) {)I ows to the drain region
of the translt SEtereare Rt %é“ﬂ?&ﬁflnitf’ & tgrmingk bolipmep trefergnge qasstante

pi xel can Re ' ' hafl u . variation.in
character iési,ht ieg‘s)mc‘)l? égt %@g%ﬂgﬁ%@é‘{%??h@%ﬁéﬁ% uﬁa ?\tggrt ﬁ—}eé ‘éﬁ‘g rrllfaitlf1 ¢ P%E%cﬁlwgr
circuit. Neigaalt iatents)nhdldhdn ahs girvthairfent RBuewi dihit 1401 4fd aakecoHd '@Rknt
control switch) is not arranged, when the switch 116 is turned into a
conduct i ve&oytcgicircuis 422 vieemswiteh $Qi(signaticurvent lcentoobestitchpn g coatdoltsigriab &

signal line vi{g tgﬁ term ngl . The connection structure of the swtches
104 and 108RUtom the ferminal 4. ¢ Thatis, the querent souseeociFcuit 26 ig.contzpllgd bydhe

exanpl e, thg: Stk such,that: one of termninals of the swjtch 104
i's connectsggm gﬁ#ﬁleﬂ{pg% ﬁngﬁ‘a@glg‘?mé'ha& aagd the conerol slefialjaput fzo'ﬁé%‘éﬁ‘f‘@\évl fo the
gate el ectth@darrédt (Fdferehé Bt i 0 iharen Aal Lt ch
105a i s connected ('Eo tehe tern‘i}rzglsqjggl\l/?(gﬂtg Wemgvfn&%lghallg]ﬁ aéﬁ%%{lﬁéﬁlgﬁ%ﬁ%l

term nal icyrment) ipeepationa totthe suiremth(rdfifencdctmentpls veplt frohetieWetkinal 84 nay

be arrang bet,v&\en the termnal b and the gate el ectrode of the transistor
102, and tH¢ Sl Genahayrent cantrolgyetrhd ds apanged thetweannthe aurtbntasedraehe

switch 116, i t he,nu swi t ches t.he nunber of Lt~
17 wiri ngg: lrcﬁglq%% ag?zeipé’ferl’a gteigﬁ'f(ﬂiﬁt ?lt\é\ghﬁawtﬁhiagmCW?‘E&PP“%F&“ECH}:‘S
connect i Oofr8l1dH By m@rvﬁdegtéh@irai.y limted. Incidentally, referring to Fig.
36(A), switches nmay be arranged such that the connection is structured as
shown in Fig. 36(rAbperatiod (for sating agigmak tarréNsettdi}tthe ReeraP BORE&It :8Bordfh
structured as shown in Fig. 36(A2) in the input operation. In the current
source ci e direfepmeeicyrent3gn perfamming sptting toemableghoparant saurcé sietiii 429 to
operation) cannot be perfornmed sinultaneougly with the signal inputting
oper ati on 0(‘?3%3?’%‘6@?‘&{‘? r F%‘“P'Iﬁ@“%)%‘(‘g}t? OEHFeﬁ'%ahﬁ“rf%‘t fq ale CRYEH) sougce
circuit i 4hg ; ' 4 | 12 f.ransi stor. 1 n- channel
Cype). o cRclReR0 SIS B3 e Yietion, T aBulibE IR, GeBliphips o o
t he transiasgignal kzrenBl6sl agpikéla@peration ol e chinsliadutle didR®) 48P 8&1@9{' to
the current source circuit 420. The transistor 126 functions as either a
swi tch or signpheurrast) is refermed e as oninpat bperatiost din.Fign2,tthe contfdl signaRdbp@e

circuit sho i.n Fi%ge 23(B), the switch 124 and the switch 125 are turned
ON by a s&iR Agstgoireat soyee curuit R4 andy the rgrong cumrent sourceusiragitt 422 atfeer ence

t) i i i ] | b nth tant . t
RGN PN A I e
in the capasndVurdsViduecelduit W8 ﬁ%ﬁ@ﬁﬂ@ﬂﬁ%ﬁﬁ%?}?@ﬁqoﬂ%ﬁlthé ?@59 E%rgog'ﬂn}g S

(reference current) flown fromt constant c ent source

i denti cal thd inputombration. c Tthugrthe 6o bfratiddnah bt @keched at N Sintd@he iVORA t he
switch 124 js turned ON, since a gate-source voltage VGS of the transistor
126 is setolHy v, the transistor 126 is turned OFF Subsequently, the
switches 124 ana{loiZﬁwzrte tgtr. ned CFF b%f ilhe signhal input via the termnal a.
As a result, since B SeHREORATHIAR Qfhe SUTPY S08FCS; GireHitimat breperiRraert or
device 123, the transistor 122 has a capability of flowi ng a current having
a magni tude corresponding to that of the current (reference current). If
the switch 101 (signal current control switch) is turned into the
conductive state, a current flaws to a pixel connected to the signal |ine
via the termnal c¢c. This is because the gate voltage of the transistor 122
is set at a predeterm ned gate voltage by the capacitor device 123, and
thus, a drain current corresponding to the signal current ldata flows to

Y o, A NN Y o Y



18 t be controlled w thout being influenced by the variation in
characteristics of thée fransistors constfituting the si dnal line driver
circuit. Note that, when the switches 124 and 125 have been turned OFF, a
gate and a source of the transistor 126 do not have the same potential. As
a result, since the charge retained in the capacitor device 123 is

di stri but ed abitrary ouhber dfrthnsi 4 tachitrd@Gimaand dd@bitragnGmsigDr FuZfhet, Bach of
automatically turned ON. Here, the transistors 122 and 126 are connected in
series, artbe gigaaldinecdriviengirewits ofrigss drand 2 kas heon dasshnibed larthe sascovhtiratiey, t he
transistors 122 and 126 each serve, as .a fti-ga e transi E_or. That is, a

gat e | engtSHERl GYTeH Propasienal to,the vidqasignal ds supplied, to thersigna] lingye rHevererand

t he i nput i ner he . I o) t l,ied ftomthe
torm nal  traprep HrendBERCI IS o8 Bocalre, SXbEEN Bl R SRpPIGEL (e
val ue of tiba witingeditfefenp Bonthelsigm ke B this@se,CthaswitBle 101 [Befi difiénd NPUL
operation. Thus, various |oads (such as wiring resistances an% Cross

capaci t ancesirol§veipul ddehratweed td beatrangeiinalA dasambetenthe switel e agrangddant
current squrce can_be charged even faster. Consequently, the setting

oper at i on 18w incBigpPéast Higi txang the gaseris shayew in\Figr 35 anto Eigi 2chinthase

(signal current control swifech) i.s not arr.ang when the switch 126 is
turned i nt@°thé %‘W&Lést Pgt@“éfoa%’é’,’x%l %WPQH‘CT fﬁ@%v\ﬁ%ﬁ signal % PHiPHG fO ghet o the
pi xel conngalend 0 the signal line. Further, the nunber of switches and the
nunber of wirings, which are arranged in the current source circuit, and
the connection dnetheopresuant tinvantion,| ynd ishift eshist&PRsy tweabley. 0aé ablel ROtol O
Fig. 36(B), wirings and switches may be arranged such that the connection

i s struct foatokscwRRhAOYrae Firgyit. 3B Drher mole ietoseontrohaycioqudt that comtrobsrvideoh e

par i oul ariEwls b, St ol oonttes sl vs o saatanlsy GeonBLMAHG 00 | 1
itQs ' . h ' t !
i ot shoet b Snpide SR VL, SR 1oRAEndt e Bl SHERE Y (BOLET g

to make tiig theipreveht HMenG6n WiftC el abdR¥ Stiachd) ok | didclit Qhat’ ¢dhtioda Zusegnal
current cannot be perforned sinultaneously with the input operation (output

of a curr enurcecimuipiand| the fcorcuis tip lcpntngls taheided gigahl dainoendedt o beharrpiged) .
Referring to Fig. 23 a circuit including a swtch 108, a switch 110,

23(Q) . ,

transi st or‘ESPfB‘B‘fFllén‘ﬂ}(‘if engbles redustion of the number af glemeslst ofr theesitcait tode f or
t ai ni { Q- | t GS qf the t | St 150b d 106

Cor respondeatged  dthef Qi Sud B Qifipens ghn Br elged. i IRk acep sed e

circuit sheqiedn Thés, yiid 6l a rﬁﬁ%fa%ﬁﬂﬂn“g%r@)_@és i’i‘é"gnﬁx_?_ﬁecﬁ%ﬂ eBstichBtirt Gnlns’ Ned

ON by a sanpling pulsé input via the termnal a. en, a current® (reference
current) irealizappl Fedherj sedubtéort ef therlayoud ateaocant lead coashaller famesnid thay) ce
109 connected to the current line, and a predeterm ned charge is retained
in the caps@yction iggige eba casmg qaadedralizgd. i s retained until the current

f t,) .f . th t gnt t. 1Q9 h
dent 1 oal it Vol s ST EsRResS eqTaPRSER A dpBrIoP il SechREr S O noe
the gate qhegiktOdRsHQf cabdHer iRl shiff rrcég}ép i%ﬂfiseﬁhﬁ thé g?%—?ﬁkgcgrg&gﬁgla{ ﬁe

connected to each other, the gate vol tages e transi

transi st orgeiéi@l, arglufatitpbh@itindy atdgeqaamatlytselectdViidit tHOfrst dblamn thike MY t ches
108 and 110 are turned OFF by a signal input via the termnal a. At this
time, sincolums pPrdhe ether hend,dhahgeaseswheteahastiff register is apamgprised ofi¢he ce
107, the tyansistor, 106 h@;s a capability of flowi ng, a current havi nfg a
magni t ude CEPIESHEWYOR e ke A plurghityiofavizipes émse@w\%@%ﬁe@ct@@ufmﬂye. If§ t he
switch 10 i r 1 I Stur to.the conductive
State, a cormhRRe et @l 3P hRted o kiddnr. T ISR s T h ST AN
termnal GQhe Jth;&uﬂe&labﬁ@%ﬂcﬁdiﬁcaga&le of 9t iRARaIASf sl dtfink A PRFL B U Wifified & Set
to a predeterm ned gate voltage by the capacitor device 107, and thus, a
drai n cur rthestroguredsyorgda fighction chgabbaiof sdcting ef glumbiceof wirirggstax riddowsint 0 t he
drain region of the transistor 106. Thus, the magnitude of the current

i nput to ta9e0THRRGsI Wit Heppleationol | ed wi t hout being influenced by the
variation in charagterist.i of the transistors constituting the signal
line driver cir Hf@?"t@’énﬁeaﬁseioﬁ Selpeting b SHPEHPE hayngs ‘f‘l?ﬁo'iﬁip l‘?%&al
current control switch) is not arranged, a current flows to the pixel
connected to the signal line via the termnal c. At this tineg,
characteristics of the transistor 105b and the transistor 106 need to be
the sanme to cause the drain current corresponding to the signal current to
flow precisely to the drain region of the transistor 106. To be nore
specific, values such as nobilities and thresholds of the transistors 105b
and 106 need to be the sane. In addition, in Fig. 23(C), the value of WL

o Y M M T A ~r—1 AN~ .



Note that, with the curyent source circuit shown in Fi'g. 23(C), the setting
operation for conductlng setting to nakd the current 'sdurce circuit have a
capability of flowing a signal current can be perfornmed sinultaneously with
the input operation for inputting the signal current to the pixel. The
current source circuit shown in each of Figs. 23(D) and 23(E) has the sane
st ruct ur e sglsctinga pinralite of wriringst atskandem, setrsignals sdpplied .to B¢ Cyurrerixsoypte f or
the connection of the sw tC(G 3[10. I n taddi tion, since the operation of the
current sGUFRIL caR Pe outpul spndgply , Fhesg Oﬁ’él%'?seé%‘(ﬂj?peéﬁéf’“z@f(%f QUPRROIMECE 0 t he
operation C Ol it 0 1.9 A3 &)y scri ption
Chor oof wi e st idrEiaiel REnEREY Ftkd oiéisClotinoo B s o nEE S e
nurber of bei pérfisifned Mah@GmBY € THGSE, AMGESEriod liend Whid theS S4HEGR DuF@UEitcudnd t he
connection are not particularly limted. Specifically, referring to Fig.

36(C), wi rperfgemsthe sttingodpesativaycahdeacr fiegded Burdiertthainflueace ohadakageofi S
structured as shown in Fig. 36(Cl) in the setting operation, and the
connect i ofhasgesheldcin e gapasiten plpment i ghe Jwirmeny spurce heirguitwan opermadeon. | n

particular, in.Fig. 3 vl t j.s sufficien hat the charge held in the
capaci t or 'WQ‘E“%‘Z %g%ﬂ 1Bt slck’a{’lg ORI | gthE oCUEF _?Sgt;l{‘:,&) CIrciiit: icaR. e

i ncl udi ng RWolRAE St 19ddm 32%5&escx§l%§fj abG\ed ihORE : cale t&l?c?é'tﬁérgrexlﬁ%%’ fi@f@?lha
capaci tor device 195e corresponds to the current source circuit. In e
current saacempani¢dwith théestting dpéragon 37 (W) curidne seurtd efasit, 1RO Befet catl beand f
are turned ON by a signal input via the termnal a. Then, a current is
suppl i ed vnagdetipeonspichdysal b from the constant current source 109 connect ed

to the current line. A predetermned.charge is retained in the _capacitor
devi ce 195e unt ilYOUE pibak the, Rresenfy F‘Bfﬁf‘t‘%‘hﬁﬁb& &8 ?Rpg'ﬁgt% reRacing nTFE, Mitbing

Then, t o it ohcas GBRthE matob el YR BELURRS R, odfic {oAiGR R e o7

input vialikRe termnal a. At this tine, since the predeterm ned charge is
retained in the 21 ,, capacitor device 195e, the transistor 195a has a
capabi l ity of f|T0wipreseat mventint priovides g signablind drivke cirouit @shaling thg duereathat of
the signal current. This is because the gate voltage of the transistor 195a
is set to SQuiGEEHeYikAsscrbed abave- \ Entthefethsypressat mxpniionpspvidess Hghtiomittingand

t hus, a dragpp.cucr.ent [ ndj.n 0 current. (reference.curr flows
to the dr aﬁ% kﬁﬁeég%’f)éﬁleo?fcgﬁ[?é’?ﬁssg% gﬁhgggbui%ga&r V?‘f’att'r?%sl“sglm‘%cﬁeré&l&ﬁﬁ?%si s
suppl i ed tcnthietity! bottd BixélsPadd Bril &' Srdidts t6- edd¥BleCa tddGited S{AnhiNEurkdht "6 e
source circuit shown in Fig. 37(A), the operation for sefting the current
source ci rsapplied @ Hghtecmitthrppelbmkents \byotisifig Pivelyeshshaging! a Girchie Rtrutarpt be
performed sinul taneously with the input operation for inputting the signal
current t dvhiglethsjinuence f veréaiion|in gharagteristics ofilFdhiscoppresieded by the si gnal
input via the termnal ais ON, and al so, when a current is controlled not
to flowfromthe terminal ¢, the termnal ¢ needs to be connected to

anot her V"iﬁriié?g)égfzrié}'ﬂﬁ) @{tﬂgbrﬁﬁhg@i al. Assuming that the wiring potenti al
is represented by Va, Va nmay haVe any value as long as Va is a potenti al
sufficient to flRigy hisawiewof akigaw lig driveecirfdt.terminal b as it is. A power
supply voltage Vdd nay be adopted as an exanple. Note that, the nunber of
sw t ches, the nulfigelis@fvigw of agignalding driver cisenibcti on are not particularly
limted. Specifigall]y, .referring.to Figs. 37( and 37(C), wrings and

swi tches may be Iﬁﬁ-r%ﬁd’éﬂ”% ‘%ﬁ‘“?ﬂ@vﬂcﬁﬁ’h’éﬁaﬁﬁyi s structured as shown in

either Fig. 37( A i e S ing apgrati on, and the connection
is structured a?é‘hﬁ&n{l‘s‘ﬁé‘gg?ﬁ%ﬁgﬁﬁ(ﬁgﬂﬁ%ulgﬁ'@?( C2) in the input
operation. Furthgg,s ish ¢ib® ot dsIgRRE limOives clibdicyl-bip), 420 of Figs. 23(A) and
23(C) to 23(E), the current-flow directions (directions fromthe pixel to

t he signal |ine Rigi&isra dewofiatsjgnal lénd dréves airenit (IReit)conducti vity type of each
of the transistors 102, 105b, and 106 may be of p-channel type. Fig. 24(A)
shows a circuit fHgabisaview ofiaisiemal ine drifer sheuit (3obitdi r ecti on (direction from
the pixel to theF.s\i,%nal dine driver c'rcuit%.' the sane, and the
transistor 102 sHeWA'SiTh BV §" 23H0R) 1TSS <F “'ké'l&‘f‘p-channel type. In Fig.
23(A), with the [qg.p@giatt%i,@e&gﬁe arranged between the gate and the source,
even when the source potential varies, the gate-source voltage can be

mai nt ai ned. Further, Figs. 24(B) to 24(D) show circuit diagrans in which
the current-flow directions (directions fromthe pixel to the signal |ine
driver circuit) are the sane, and the transistors 105b and 106 22 ' 7
shown in Figs. 23(C) to 23(E) are set to be of p-channel type. Fig. 38(A
shows a case where the transistor 195a is set to be of p-channel type in
the structure of Fig. 37. Fig. 38(B) shows a case where the transistors 122
and 126 are set to be of p-channel type in the structure of Fig. 23(B).



Referring to Fig. 40, ,./a*)ci rcuit including switches 104 and 116, a
transistor 102, a capdci’t or device 103, 1And the |ike cofresponds to the
current source circuit. Fig. 40(A) corresponds to the circuit of Fig. 23(A)
which is partly nodified. In the current source circuit of Fig. 40(A), the
transistor gate wdth Wyvaries between the setting operation of the current
source and the iﬁﬁﬁuw&pﬁeﬁl@mgcﬂhaﬂSpeci fically, the connection is structured

as shown in Fig._.40 in the setting operation while the connection is
structured as shg\ﬁhiﬁ?qﬁi"@mgﬂﬁ% in the input operation. Thus, the gate

wi dth Wdiffers. gLh f f rent supplied fromthe
termnal b at thgl-éf ?émfas ‘gé‘s% ﬂfemgé‘i"?é.agag‘cgp%%2??@#‘5:‘3“@ (E)eé"ﬁ%ade | arger than the
val ue of the curFign13 Uit @hekdrRdf pikels OF A1iBRY erkittile ddigeel | M8 of the input
operation. Thus, various |oads (such as wiring resistances and cross

capaci t ances) di Eigok¢ib dxplanetory views oéa drimig ethodl t he ref erence const ant
current source clg,n .charged even faster. Consequently, the setting
operation can be @oﬂ%l%%‘%‘ﬂsﬂmhkhtfmlﬂ@gé’cywat, Fig. 40 shows the circuit of

Fig. 23(A) whichgis rt.lv.nodified. .In additjon,.the circuit can be easily
applied to, for Iéf a}ra};%eflr%{tﬁéalgrwsf% 'nggﬂakﬁhﬁ%ﬂ‘ﬁ%d%eand to the
circuits shown i pigFitg. is2dpldrabry Hews b-opBtiofi 8f a3 | Kbt ©
that, in each of tghe clurr ntn so%rc%wci ré’lg?l?'slog g\f/\ﬁ ﬁﬁegpgstﬁéqgg’“ g’%,it“ggd 37,
a current ddvicegs fromthe pixel to the signal line driver circuit. However,
the current not only flows fromthe pixel to the signal |ine driver
circuit, but al sBI8nES/isfviewns of oeurrenbsairgmeircuit. ne driver circuit to the

pi xel . The directd on, of the current flow depends on the pixel_ structure. In
the case where %‘5 g‘zﬂsreé‘ﬂ AnAtopXKieys g ?%“%‘i%@g&wrrr:wesoaqupuei rcuit to the

pi xel, Vss (| ow pgt [ : e vdd.. (hi gh

potential power ggu%zg)%bgﬁ th‘éé?g%rﬁg g@ng%?é%nﬂ?glggu}c%d;gcmbz and 126
may be set to beFigf 2 PisaxpRinatoyPEicw b opbratidns ofY &frenbsdirée citdhit, VSS may be
changed to Vdd, and the transistors 102, 105b, and 106 may be of n-channel

type. Note that, Fign2Zaisvi¢weofaleatmnic devives €0 whichuhé presan drnvehtion aupphed.t he
arranged 23 ? E,ap citor device may not be arranged by being substituted
by, for exanple, & %‘é’tsé:“é’%é!ﬁgfad% FuUrEen SRS QP I n the circuits of

ar Panged such t naE ThE BsiR e o et Kbt R homn i n i ge. 39(A1) to
39(D1) in the sefigl 79iseii@OR didgfamPoth dltfent QURELLit@RY | S structured as shown
in Figs. 39(A2) to 39(D2) in the input operation. The nunber of switches

and the nunber dFfigv26 isrgdewiof asignallive drivel airbyit (3-bit}t ed. Hereinafter, a
description will_be made in detail regarding the operations of the current
source circuits g H §a viowohy sigral lige driver grcuib(3BtE), and 24(B) to 24(D).
To begin with, the erations of the current source circuits of Figs. 23(A)
and 24(A) will b@gdggésr?‘b%’&PqW?‘Hyr‘B’F‘@géPﬁE‘g “% ) ‘1&—1‘@‘.‘8 mgthod; gf a curtrmhsoyree 19( C)
schemat i cadjfopjtshow paths of a current flow ng anong circuit elenents. Fig.
19(D) shows the relationship between the current flow ng through each path
and the tine in Figi29 i3q ¢i&w of agipahl iy dréret ciréuit (3ebigUr rent source circuit.
Fig. 19(E) shows _the relationship between the voltage accunulated in a
capaci t or devi ceFige30 istenircul diagnam gfa ecfssoceeonstint ageenofowrce.r ansi st or 15,
and the tine ino#vri fa}r%% t.he.signal current to the current source circuit.
In the circuit 1§g$ %’f’cui’fid&%@&@?A)"eff’@“i@%‘@ft,anhﬂﬁﬁ"r“éﬁo%%denot es a

ref erence const r red eferred to as constant
current source) %gwﬁtj{:sﬁgésﬁcﬁ%?gggﬁgggé e{al?%é g‘{“a{é\‘h[ %‘émﬁ' §9HE®a swit chi ng
function, nuner aigl3s femehR diadrdniPdtsd RtQénce YRR cukBnidBlRes @ capaci tor
device, and nuneral 17 denotes a pixel. Further, the circuit including the
switch 14, the tFign3 stamigmbblinaddvérivircaimpaci t or devi ce 16 corresponds to a
current source circuit 20. A source region of the transistor 15 is
connected to Vsstigadvisa signa Hne duyessinchibr eof is connected to the constant
current source e capacitor device 16 is

14 %pg(pg @I%Ftroq§§ of tP
connected to Vss BtheSHGPE4agrams of 4 qUTel} SQUECS GBIt 214 't he ot her el ect rode
s connected to fipespuiciehit dtheldiCoapbitnl shf difRsT Stor 15). The
capacitor device 16 plays a role of holding the gate-source voltage of the
transi stor 15. The pixel 17 is formed of a light emtting el enent, a
transistor, or the like. The light emtting el ement includes an anode, a
cathode, and a light emtting | ayer sandw ched between the anode and the
cat hode. The light emtting |ayer can be 24 formed of a known |ight
emtting material. Further, the light emtting |ayer has two structures: a
single layer structure and a |lamnate structure, and any one of the
structures may be used. Lum nescence in the Light emtting |ayer includes

e o B - N . s .




circuit. A current corresponding to the signal current~flows via, for
exanple, a circuit el énknt i ncl uded in Bhe si gnal l'i e Jor the pi xel , from
the current source circuit 20 provided in the signal line driver circuit.
However, since Fig. 19 is a diagramfor briefly explaining the outline of
the relationship anong the constant current source 11, the current source
circuit 20, and Hipe3&isxttuil diagandaifaiduednt douttstairetiton of the structure is
omtted. First, an operation (setting operation) of the current source
circuit 20 for riEgaihissijceindiagiagisaf aquementrgouragitguini | | be descri bed by

using Figs. 19(A). apd 19(B).. Referring to Fig. 19(A), the switches 12 and
14 are turned O@‘ga‘ﬂh‘stcﬁ “%G‘iag@ﬂ‘sf’fai ”Fﬁﬁ'sr‘?é‘gcedﬂﬁ.S‘t-The signal current is
supplied fromt %gcﬂnﬁtcﬁﬁﬁit SH%{sa aﬁlotf%%%gt %oillrce%%u{tl ows to the current

source circuit fromthe co current source 11. At this time, the
current flows sefar4dlayidd oPa SignslUleRitivePditdust. h and 12 in the current
source circuit 20, as shown in Fig. 19(A). Fig. 19(D) shows the

rel ationshi p. Ndégl4sis view ebayshifthresisterl at i onship is expressed as ldata = h +
| 2. The nonment the current starts to flow fromthe constant current source
11, since no chdige*4 8 Virarsrfiashifheesisigsand adimingehare 16, the transistor 15
is OFF Accordi ngfgié,‘g%a:. Oinang rtdata = li are established. Charge is
gradual | y accunul at 'S iAARnE 82 ‘apaci tor device 16, and a potenti al

di fference begi t ¢ : h el ectrodes of the capacitor device
i6 (Fig. 19( E))Tﬁ&hgnﬁtcvﬁég&ggiﬂeﬂr?fﬁ?alggéffer ence between both the el ectrodes
has reached V', Kigodtis aAi¢w oFh gigndl9irfe)drivet biecditt ansi stor 15 is turned ON,
and h > 0 is established. As I7~j 25 -,, described above, since ldata =
li + h, while | Figrifigalvigw abe pigaaldine driver eirguitent keeps fl owi ng. Char ge
accunul ation is I“f;oanad' nuousl ﬁfgerfﬁtrlrred jn the, capacitor device 16. The
potential differdfct BEISLRE poenaklme divereifdifes of the capacitor device 16

serves as the gate-§Pih e»VBkﬁg%\f/ial%et fel LigQ5d stor 15. Thus, charge

accurul ation in tHRe capacltor Ice 16 continues until the gate-source
vol tage of the tFignsl ShGievtof 4 SipgaMlameairiptiragt. vol tage, that is, a
gate-source voltage that allows the transistor 15 to be flown with the
current ldata. WigrSZikarviev afa signaldinechiveecinduitat es (B point in Fig. 19(E)),
the current 1Z :l%ioESS flow ng, Further, since the TFT 15 is fully ON, idata
= 1z is establi dH&PYigayiew of ppignalinerdrivarcispiit at i on (i nput operation) for
i nputting the si urrent.ldata to the pixel will be described by using
Fig. 19(0O. In ﬁﬁg-%“lg(aéf)‘?‘”%%s‘@f lgﬁ’(&@'ef Q% hed ON, and the switches 12
and 14 are turnegg Gshs aSidl6 of & sipghfdfleQiriVeP&ifcgNar ge is held in the
capacitor device 16, the transistor 15 is ON. A current corresponding to
-the signal curr dfig. 36 iswsi¢w of/s signalditehiriventiralit. 13 and transi stor 15, and a
predeterm ned signal_ current is supplied to the pixel. At this tinme, when
the transistor 188 isatvigwobpsiganldinedrivesairhitat i on regi on, even if the
source-drain voll;.a of the hra.nsi tord 15 var i.tes, a constant current is
supplied to the I'g'%tlsé'rﬁ’?v{’f’ g Siepal HnGdriVERCGHt ¢y rent source circuit 20
shown in Fig. 1%ieas SRQNE bfa Selst linkHriVer Eifcudd(C) . the operation is
divided into an o%eratl on (setting operation; corresponding to Figs. 19(A)
and 19(B)) for dippdCeiksiandeva o bighaldinetdiivestigtiad. current ldata to the
current source circuit 20, and an operation (input operation; corresponding
to Fig. 19(C)) flig. Glnisatvi¢wgf a hignalilipeadriveuciramit | data to the pixel). Then,
in the pixel, a current is supplied.to the light emtting elenment in
accordance wi t h ¥BeP? patiew phasiengl ineclitver gis8u4 The current source circuit
20 of Fig. 19 isg.po . pertaorm £ setting operation and the
SFlg. réﬁ %%Rﬁg’l] %F § ;lgﬁﬁl Q%Jﬂdégcu%]t.

i nput operation’s aneous caseé ere the setting operation and
the i nput operatmgmmeeacbiwobssffgaarflmermestmuiﬁaneously, at least two
current source circuits are preferably provided to each of a plurality of
si gnal |ines eadfigdds ishivi¢w of a signaldoteattiver tincuat. pl ural ity of pixels and
which are provided in a pixel portion. However, if the setting operation
can be perfor nedigi @hise vaep of  signaldineljivghFiEFit he signal current Idata is

not input to the.pixel , only.one trent source circuit 26 i may be
provi ded for eag‘ﬁg's%ﬁ%“?‘f’ﬁgaf‘&&@ﬁ“}% r[Yr?ﬁfl.rcuM‘though the transistor 15
shown in each of Figs. 19(A) to 19(C) is of n-channel type, the transistor
15 may be of p-channel type, of course. A circuit diagramfor the case
where the transistor 15 is of p-channel type is shown in Fig. 19(F).
Referring to Fig. 19(F), nuneral 31 denotes a reference constant current
source, switches 32 to 34 each are a device having a switching function,
nuneral 35 denotes a transistor, nuneral 36 denotes a capacitor device, and
nunmeral. 37 denotes a pixel. 'The circuit including the switch 34, the
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region of the transistar 35 is connected to Vdd, and the other is connected
to the constant curreht)source 31. Oneléf el ectrodes ‘ofl the capaci tor
device 36 is connected to Vdd, and the other electrode is connected to the
switch 36. The capacitor device 36 plays a role of holding the gate-source
vol tage of the transistor 35. Operation of the current source circuit 24 of
Fig. 19(F) is sFig. b&is a viewhe aopgmahlinedrivdr dideeit.current source circuit 20
descri bed above,_ except for the current-flow direction, and thus, a
description t heFigoP9i 3 Vieweofariignab ling drier ditquithe case of designing the

current source ﬁirzﬁi.t if?: V\(giaCh talgﬁ gal.arit&y f the transistor 15 is
changed wi t hout * Ehandi hgthe LT HDE PIYKE YPecti on, the circuit di agram of
Fig. 23 may be Frpg_qﬁpgl (ugwggrﬁﬁlmac‘ﬁg?lﬁ g. 41, the current-flow direction

is the sane as 11T Fig. he transistor 35 is of n-channel
type. The capacFigr2deytifengdéhakts connected between the gate and the source
of the transistor 35. The source potential of the transistor 35 varies

bet ween t he set Figag3 apetimingehagnd t he i nput operation. However, even when

t he source pot eP.ti | .of the transistor 35 varies, since the gate-source
voltage is reta %34 I§ $ MRt on i s normal ly inpl emented. Next,
operations of t d . e circuits shown in Figs. 23(C) to 23(E) and
Figs. 24(B) to E%g?%fph:gé&%&mn bed by using Figs. 20 and 21. Figs.
20(A) to 20(0) seheswd 4 aaling/ciafow pat hs through which a current flows anmong
circuit elements.” Fig. 20( shows the rel ati onship between the current

fl owi ng t hroughFgndfi ipatimimgcharthe tine in witing the signal current to the
current source circuit. Fiig. 20(E) shows 27 the relationship between the
vol t age accunul Kiged8iia imingehart or device 46, that is, the gate-source
vol t ages of traEsi?éorsAB a(g\d 44, and the time in witing the signal
current to the Cir /@M 2 YBWR&EE e rcuit. Further, in the circuit diagrans of
Figs. 20(A) to ?Eﬁ(@bis?HHFﬁ haftl denotes a reference constant current
source (hereinafter referr to as constant current source 41), a switch 42
is an el enent haig. 8¢ ifa tiwingcétang function, nunerals 43 and 44 denote
transistors, nuneral 46 denotes a capacitor device, and nuneral 47 denotes
a pixel. The ci Fig.BR i$ atinimg ¢hprt. he switch 42, the transistors 43 and 44,
and the capacitaqr gzvi ce 46 é'orresponds to a current source circuit 25. A
source region of & K2 2 HRUMhEIaTk r ansi stor 43 is connected to Vss, and a
drain region th 1S, cted to the constant current source 41. A
source region o?fggglgnigﬁglﬁg}%ﬂfransi stor 44 is connected to Vss, and a
drain region theigeshid stisenared to a termnal 48 of the pixel 47. One of
el ectrodes of the capacitor device 46 is connected to Vss (the sources of

t he transi st or sFig38aisla iming chagt. t he ot her el ectrode is connected to the
gate el ectrodes_of the transistors 43 and 44. The capacitor device 46 plays
a role of hol di Kig §4ite lyauicdey of agyaentspurcagireyibnsi stor 43 and the

transi stor 44. tgothat. i.n.practice. the current.source circuit 25 1is
provided in the%‘éﬁéﬁafﬁr%"ép%'gwgﬁ'o%?um SOURCE AP Hn ¢ corresponding to the
signal current flows via, for exanple, a circuit elenent included in the
signal line or the pixel, to the light emtting element fromthe current
sour ce ci BestiMo@&foprembiodgitigitiee Inkentiongnal | ine driver circuit. However,
since Fig. 20 is a diagramfor briefly explaining the outline of the

rel at i onsKiEmbedimegt Mede 1ponst ant current source 41, the current source
circuit 25, and,t el,.47, a detail ed i.IIustlratioegﬁéthe structure is

¥ onst
omitted. I thelt s SOOI dieds @ fescoption Wil be male oha diushiee gpd @pe

transisto : I . i i A usin
i £ or ont CPAFIFEEE L Bfived 3RS LREu irodldRd SRRl hne SREFLRAI Fine PROGR, 45
and 44 ar énveflg@od.i cal and a case where the sizes are nutually different wll
be described. Referring to Figs. 20(A) to 20(C), the case where the sizes
of the transi st dx she4Presemt emtion, musiged!| inputdfromi £ a¢rmindll a lberrepoads bed by
usi ng the signal currenE’, Igaca. The case where the sizes of the transistors
43 and 44SHPRUREPYlsE FYPPYPE Arompa shiff 1egisie (HOWFYHedensydingiondhe suneiues or

current | d=,ai i e a Y of the
franat st ot 8vG ] of 54 R gy SUicE thrif3RE Sam A BE s ol Bl Byt and
width)/L (gate |l ength) of each transistor. First, the case where the sizes
of the transistors 43 and 44 are nutually identical will be described. To
begin wth, operation for retaining the signal current ldata in the current
source circuit 20 will be described by using Figs. 20(A) and 20(B).
Referring to Fig. 20(A), when the switch 42 is turned ON, the signal
current Idata is set in the reference constant current source 41, and flows
fromthe constant current source 41 to the current source circuit 25. At

M " o M I 1 oy . - 2 T Y




The nmoment the current ,starts to flow fromthe constant-current source 41,
since no charge is yet ladcunul ated in thescapacitor devite 46, the
transistors 43 and 44 are OFF: Accordingly, 12 = 0 and )da,a = h are
established. Then, charge is gradually accunulated into the capacitor
device 46, and a potential difference begins to occur between both

el ectrodes ifktehdiethe sigasl supplietbfromeanidutfiktiterminfl(dfa) log Mespdriter estinedred & a
difference of both the el ectrodes has reached V,~, (point Ain Fig. 20)),

t he transi stedting aontephding4nat shomar imeligON) isainputh ©m@ oftwesingi festhindls gfsthe
descri bed ove, since . lda, a = lclé + 12, while h gradually decreases, the
current keel?8il BRFTAr iinput with the sampling, pulse, andrths ethsg dngut demisplisdnpus ¢ he

i the. capatithdfie §kyal AibpRel 3R fe (i 15! TR0 4B} JhME RS °F e
transi st or ssghdceABitbuft20TR Yerfoffid #Pabrdaltd RithQRe tithidd6f ﬂﬁ&%ﬁigﬁig% 3&'1@5 lgpe 46

continues until the gate-source voltages of the transistors 44 each
reach a destheesignablstpgléed frbut the utput getnéinsioof the lugichlaggeritonicomdctdstot the

transistor 44 to be flown with the current Idata. When charge accunul ati on
t er mi nat es §eMifoeantrol ingsi . 20(E)), the current 1z stops flowing. Further,

since the transis s, 43 and..44 are fully ON ldata .= |Z is established
(Fig. 20(B)). Nex&?’{caf'r‘agpfersgllﬂi 5T L?Snﬂuitf‘icﬂﬁe t‘H%l“gﬁ“&ni?r EPRIG: tHRElPR ¢ o
t he pixel will . r : ' | A A5H (& St | 1epy S
turned O:F\.Ablgurlltgglsgrgg gt@rﬁghh%%ycé: lg@(gg ié ret ;;% %lggksl;n Iﬂeggé"%\fé‘uhf%?f%‘éiﬂ ce
46, the tramfd &t wvertdBcladiEtsigAalIBCLKBPare input ENtheAhHtFdpfidr, AfiEdifAdaderitly h
the signal current Id~ta flows fromthe pixel 47. Thus, the si gnhal current

| da, a i s i npuiputagcoidingioxb¢ timing ofithe inputrsignalb ere daled sanapliigspudses44 is set to

operate in a satupation region, even if the source-drain voltage of the
transi stor 44 varF%‘%t,‘crt‘Pﬂé’ %dﬁ?é‘ﬁ? ‘Wﬂué\f\ﬁrﬁ’@“qﬁﬁofﬁ‘éi?ﬁlﬁ‘élowéﬂ‘lo‘b'é IRRUS Wth e hout

when t he sut iSOG a8 o Gl et 8 bl bR Sed) dPlied fromiihe
47 by usi nQsdtfi€y EdHtFd?MneS UITRE I6cdl Q)B@?aid?‘%_oﬁ@ﬁblﬁ ]@%gié%éﬁﬁbn $AURE St twd hat

is, the setting operation for setting a signha or the current source
circuit 25 sigmlbe outplensighsdron the depeceshivialni Assihimgapstthé layical operator
operation) for inputting a signal to the pixel. Next, a case where the

si zes of this a NAND.sindhe timing ghprushoxyreinnFigutd(C), aiHighesignal may be input to the
descri bed. ation of .the current ur cifcuit 25 is simlar to the
above-descr\ﬁwg%%}laatf: rol 1ing, 1y g, pgriod e?’g‘ﬁf’p"t f‘ﬁW ﬁ'ﬁ'@ie‘ﬁ‘?y g?nellf‘p‘ﬁetoo tted
here. Wien NANIS ifosF thiefcohli6l fideAl DR pefodt3 and 44 are mutually different,
the signal current lde,al set in the re?erence constant current source 41

i s inevitably difThe shift fegismrtineompgisad of wrflipiilopl dituit2a tdeadder loivotit,t 6 thBe

pi xel 47. The difference therebetween depends on the difference between the
val ues of Wikgatla thg ease)wherg tetshift eagister)is esmprisediof shesflip-Bop citQuitairigengral,| n
general, the .val.ue .of the transjstqr 43 _is preferably set |argeyr than
Phe WL val Belisitity Be Sirges e senicals pelected fod B St buntn giihe 169 Lol

| dat ai can j ] ] ansi st IS

arge. 1 n  RASHEHEASEAGGE IS bite Whert MESH rdatfer (RGP gtk eBBder o
current | daciguit drORE3ikeCH PRFAIAIRAGHHARE BT sehdntiBly 5684t8d HIREMe K53 cd¥emn
charged. Thus, the setting operation can be conpleted quickly. The

transi st or stodthealudt d4dlupin oheclected ettrasdnm.c eThod shifti tegkferi mag aselecokithérgthe
20(A) to 20§C) are of n-channel type, but the transistors 43 and 44 of the
current soubtEEHE aying adynchgn eapable of sequgntialy selasting pplwrality of wipingsanihe a

circuit diagt | [ch ghe.transistors . 43. and 44 are of .p-channel ty.pe.
Ref erri ng t%ng%gcw&ﬁn%wg‘ oty ap&é o?tregelglccéglgnastpglﬁ?lﬁe\fu?ér)‘gff?nggo rrégc,loné iR
switch 42 i gedrdmbt GRAHChlicRlisent having a swi tching function, nunerals
43 and 44 denote transistors (p-channel type), nunmeral 46 denotes a

capaci tor devi ce, ImRig. QB(e), alciréuit desheding switcliexdl0d, 105al Bnd 1 BdyhOeindRtYr 100de,
the switch 42, the transistors 43 and 44, j 30 and the capacitor device
46 form an €-ekannpktype) end # capacitesgevier HYP fos refaining egate-sounce yobagecViGS of 6.

the transistor 102 corresponds to the current source circuit 420.



A source region of the-p-channel transistor 43 is connected to Vdd, and a
drain region thereof is’/connected to theé constant currént source 41. A
source region of the p-channel transistor 44 is connected to Vdd, and a
drain region thereof is connected to a termnal 48 of the pixel 47. One of
el ectrodes of the capacitor device 46 is connected to Vdd (source), and the
ot her el ectr ode In shecaunreaticutcd dirdultehg@h én Blge2B¢A)d R sefitchnO4tand s Stitdhs 43
and 44. The capacitor device 46 plays a role of holding gate-source

vol t ages dP5a e turaedsON bysa s@npling pulse dprrt atia dhe tefrmirad ac uThent a souente

i it 2 f Fig. 21 i im,lar to that, sh i h of Figs. 20(A) t
2000 exodisterpase"¢urtens) 5, Sipled bin BetEaRINEND TR e (TR IR CHGAL
irourt | SOURP APt SEef ftered b B RGN G Qe o o g
wi t hout CRanehNehe Blﬁd QYrERMmlih Qi E LRt b Ahed RS bafalithr GAH 708, Offel 9. 23

may be referenced. In addition, the Transistor polarity can be changed

wi t hout cloharge rig rdtfieed untilethe -citremt @efernté ouarrenth flowadvdmths constidteuap@r at i on
illustrated in Fi g 36, so that a description thereof will be omtted here.
I n summar yource 109 Becamasddentisal it a draie guareng of fhegransistor{lf3. current havi ng

t he sanme magnityde asg that, of e si.gpal curren aca set in the, cyrrent
source flows to tH® ><sé‘f'¥ h?%léf{]ﬁgﬁ? 1&18? g% turyg éFEﬂ%YI &‘&ﬁ‘%l‘“ﬂ%éﬁ‘aaﬂ?et in
t he const ikHra.en kSl j j: 1, j . . r £ ow ng
to the pixe _.l The C%SI‘ rﬁg‘%lﬂgssf"ﬁ:gttﬂ?mrf%gér@é%dbé{ay rlwa{e:?aol?rll&ﬁrpc ca‘r?%tg?lgérri stics
of the tr desice108sthetvsicod 102 hhI& cEpHbIlRDof TRWiIREa Cufrétti Havidgha BREHRf t he
current source circuits of Fig. 19 and Fig. 6(B), the signal” current |aaca
cannot be coutgponding tohthapiof g¢he fourmant (reference enurrestjur &ethei switclt 10h (sigpslr i od

during which the settinp opergtion isé&erforrred. Thus, two current source
circuits SPECHSOPEP B‘W‘%Br"&@it eaViteh 1118 Wmeddnto 3 genduchive,platena ghrent

operation tli p i r. | i |.,i.S rf.orned to gne of
oper at] on dRIL A ARBAALAAM, RIS A0 G nel ARl b RETTIRISh: B0

i nputting gbtimag@ofhﬂ tRAn¥Rlor 182 REEdt @6 APFedéfirmthel Ml diake bYth€dpasipyt’ ce
circuit. I'ncidentally, in the case where the setting operation ar?d t he

i nput opedaviced03,radrain currdnt 8drr¢sponding éo flerowednfrefehamcs aameiit) iows anthe one
current source circuit may be 8rovi ded for each colum. The current source
circuit ofdraingsgion ofthgdransiston] 02 (T the magnitude phshe cyrrentdnputrte she pixelur ce
circuit of Fig. 1 exceqt r. the_connecgtign and current-fl ow.paths. The
current s&t? (Pg %qn%(?l}?‘%( V‘b‘ﬁ‘ol'é} gF’“&o‘(‘ﬂ)“?‘f%g Ynd anan[agoP He ct!‘ﬂ?”l’c@ﬁ‘?t@oﬁ{]@@
circult Oftraﬁéiﬁoﬁ&ns%ﬁﬁgihe‘cs@ al e Bt drGENEe | n magni tude between the
current supplied fromt constant current source and the current flow ng
from the curreniNaeuiateincihe @dsd whifeethe switelt10$ (sigal dirfeat cotradfswitcBpis 23( B)
and 38(B) are simlar to the current source circuit of Fig. 19, except for
t he dif f emeha@angednvwben thagwitsh b isntumed intorarcondudtivsstdtac durtent islseppliedst ant

current source.and the current, fl.ow n romthe current source circuit.
Speci fi ca?‘i’y’,eﬂlﬁat‘:ﬂgnﬁq“t’feﬁ ﬁgﬁ“fﬁ'l‘—*ie ?athﬁf‘%“,m fiy the gate width Wof the

transistor is diqif.e t | r atq and i t
operation; in t%heséoﬁggﬁtﬁﬁeﬂﬁgmeréc? tgfgklhg%sog%( %d gqscf‘ %8?‘%;1%15%?3&}) % fe gate
length L isgruétufd sowii idPigV@8(A}. heFor likhinpl, BRE§tAIRE AA\Fbé REcH MAktone of
operation; and others are simlar to those of the structure of the current
sour ce ci teraiinals of Fhe switéh 104 it lconmdchedr tohthaderminalela,cindothet dikerctarminal issour ce
circuits of Fi 95' 20 and 21, the signal current |ldata set in the constant

current s&ORRsStedg the gatg slqstrods of the transistonl 021 g ong afdermigalgiof ghe syritch

dependent t.he sizes, of .t he two,transistor rayi ded jn the current
source Ci r@giltlg‘ cloﬂn%(%fﬁde?o W5 gﬂgfm?eﬂeb &4, 4 S‘E{ﬁ?‘fém" Fﬁ‘gttge ?&qeritﬁm?lﬂgl 1
const ant GHhARMd I &Fit@ gt he current flowing to the pixel can be
arbitrarily changed by arbitrarily designing the sizes (W(gate width)/L

(gate | ength)) dfltdrhaivielyo ther Swisdhs1®Y mapbe\andrged betivBen thérte@inalS® Wid che
circuit. I-lowever, output of precise signal current Idata to the pixel is
di fficult g elperadgf thidassistar 162, ad the switels 054 may ihe astaagertbetwieen thes of

ach of 1 HGNaT £ARd 0t SutR By TR, g N, ket bnd i mimbrcal bo

input to the pixel in the period during which the setting operation is
perfornmed. That is, the operation (setting operation) for setting the
signal can be performed sinultaneously with the operation (input operation)
for inputting the signal to the pixel. Thus, unlike the current source
circuit of Fig. 19, two current source circuits do not need to be provided
in a single signal Iine. The present invention with the above structure can
suppress the influence of ~ 32 variation in the TFT characteristics and

. a . P T L n o ~



The above has describedythat, for the current source eirrcuit shown in Fig.
19 (or, Fig. 40(A), 23(B), 38(B), or th& |ike), preferably, two current
source circuits are provided for each signal |line (each columm), in which
one of the current source circuits is used to performthe setting
operation, and the other current source circuit is used to performthe
setting opwiriags,owhiclilvire arengmluthe ¢ureens sodrca giropieatlithe cannkectibe are pot
per.formed si nmultaneousl In this enmbodi mrent node, the

operation cannot bﬁ s ! l}/ ]

structure Péﬁ‘&?“gzﬁgf fitse. ofncidentadly, roferring te Fig36(dnt swischesemay be w@iranged or
t he secon ource circuit 2 shown in Fg,.2.W,ll be described
with ref e%élg*géﬂa?gﬁ ﬁ:?(bn.neg%o." ﬁgfxgcwhe;ﬂtzastﬁingwgi '8 rfgﬁ' :%(ﬁﬁ(ﬁ H}V\?l\?éﬁggﬁgr%fﬁm“’

i ncl udes  tdag (ReIESHBE PN SGBCtited QY ish %60 ' ibge 1 atch
circuits, and the |i Il<e. Isn (t:ﬁee prggs%‘ﬂltgg} Elge%?(%OZ?ﬁgl%ggl%l?itoﬁémsl?gnal i nput
froma terninal Iathocuranaoaee circait 98 FY. 2BEA ) tlesigidl @Btting dpefation EttHige! -
That is, the setting signal in Fig. 2 corresponds to the sanpling pulse
suppl i ed fapgrationy camndtt be geifeesd sifndtapeasbnwithnthensigoal puitingnepeeatidn ng of
the current source.circuit ,4%0 in accordance with the timng of the

sanpl i ng gﬂﬂpé‘ OP‘?IB?HQ)H%AW‘H' register. However, the sampling pulse is not

input in certai tur g. of r . Ci it .Qn driVihg t hod.
The si gnal supplrlll'eéﬁ#ﬁ%oﬁ)] glrgoozl:}?%gtg fglr;ﬁrﬁt Erg#&dao?gél F\ggﬁ:al?‘tbﬁesr%tcgr lﬁaa[ is
connect ed tidnsitoreldd (Wchael Ypeh,| Mcapaior IORR 178 FbidretdihingOR Spafd-sduf@ | Nput
termnals of the |logical operator is input with the signal "supplied from

t he sanpl ivedtagu V&S afthe tthaasistond 22, andi appartsistert 126t (nechangel aypd) roorresgoints g
control lipe. The current source circuit 420 is controlled by a setting

si gnal i nﬂg? cyrrent spwrce eieitdd0.a; is supplied with a current (reference
current) fromt term.nal . b cand outputs a current propogtional to the
current (refer e@@e %m‘c’?sé?ft }?Gf F‘B‘r‘fﬁ?ﬁse#)gﬁl&ﬁrd’afwﬁ?h %f‘e‘?arr{)ﬂg A Qyrmeptysouseg Ay | g
circuit ingnd@ignd switches 134 to 139, a transistor 132 (n-channel type),
and a capacitor device 133 for retaining a gate-source voltage VGS of the
transi stor 132 darthesyrosndsodroe tincuif $howin i Fig. 23{B) the SAitchl T2Udnd tHedwitéh t he

second current source circuit 422. In the first current source circuit 421
or the secl@adarguurmed: OBoby @esampling pulse input viaithe pesméndl tach The4, armimehe
switch 136 _are turned ON b he signal inpyt_via the termnal a. Further,
the sw tcl{re%ﬁrgnﬁ%ﬁurfﬂ‘é) ?\/ﬁ“\ée\tﬂe‘ﬁwt ?écr{"l‘ﬂaﬁg’dﬁ‘ﬁﬂ thg coptant; GUEEnt $auscs: 14% om
the contrqlyphé | fhel ] - 31C far. urrent) is
suppl i ed \C/E|0<'l;11 t‘ﬁgd %/deﬁlr% na CBE[lﬁ’gﬁdt%gre-rﬁeﬁg[}nen%ge%ﬂé@%sq%ar% a?ngarl(ragﬁ?cgs%ﬁf‘tg%_ 109
connect ed deRicel1@3¢ UThe Bharké Meretaditdl whtid HRAGIRLI{IBRF1EB R0AENH) TloWalRdm ek i N
the capacitor device 133. The charge is retained in the capacitor device
133 unti| comstaptqursnt squrest Ei%cbreomes ideatical witlea dfdinwmsrént oftheteansists t1201
current sggrce 109 becones, i i cal gléh a drain current of the transistor
€

dept
132. Subs ?f@ﬁ{‘?ty,“’hf?lél_‘es%\‘ﬁ”t“léhgg“ isareg QH7siarea ggtentayresryoliage (¥(aS of dial s
i nput thr%is{&qgg?{]&%@% fhe ﬁﬂgl?foa@@? %et{lﬁ%'df{%s' nce the predeterm ned

charge is al ne capac e transistor 132 has a
capability of flgubsifhcatlfUhé SRMTcHEIMDAAnd 195990 (LHAR GPF b9 TROAGAANIInHR vihat of
t he signal current I&glacaf If the switch 101 (signal cur?ent g‘l(l)ntlrl%ﬁv
switch), tthetgmindh. 128, a meult,tshicctié preldettAfinad ehdrge ierbtdined fethe emshicitor ve
state, current flows to a pixel connected to the signal line via a term nal
c. At thi ddeviGeel23sthedtransistor J22 dag gl capafilityrofifipwing arpyreenbhaviepa imagnitiudet aj ned

cur rent - ccorsRatineaR Bl B8 et LEAFERR piday b iEe S5Ten Ao Gighat egi on
of the trafsieat eéntéﬁ%wé&arﬁ]gmm i uBfivd gr%g?ﬁr%u(?ﬂ:ht fﬂlowmotzpf)ﬁ(gph the

pi xel can be contr e el ng 1 nfluence Yy the variation

char act er i @ihégedfo thBRignablitd $aQGhé teeMndl ! UTThidds bBeusé Bikadatd L ¥eagd o IRy
circuit. In the case where the switch 101 (signal current control swtch)
is not ar rtzangistbr MReis sthat & piadeteeninkdPatnvolla@d tyr the taapadtdr tdevichd 28 padlict | ve
st at e, curLent lows to the pixel coRnepted to the signal line via the
termnal cMUREERN;HEFeRLoFegbonslingto the signplGyrsent kyey flownlp dgidrainsegiamaf 1 o
147, a tr i ( el .t ptor.device 143 for

retaini ngatgé'gginsggr.tg%ﬁgzéenl;‘/h%FﬁQ%éh\%%P%%mg %ggﬁggﬁ}sr%@ttg% I_SLZLIE’,Ut éonl?fegl’ﬁl §si st or
148 (n-channel type) corresponds to the first current source circuit 421 or
t he second current source circuit 422. In the first current source circuit
421 or the second current source circuit 422, the switch 144 and the switch
146 are turned ON by the signal input via the termnal a. Further, the
switch 145 and the switch 147 are turned ON by the signal input fromthe

34 control line via the termnal d. Then, a current (reference current) is
supplied via the termnal b fromthe constant current source 109 connected

o, = - o - A AN




Subsequently, the sw tches 144 to 147 are turned OFF by the signals input
via the terminals a ahd’d. As a result,&ince the pre’ide’tern‘i ned charge is
retai-ned in the capacitor device 143, the transistor 142 has a capability
of flowing a current having a magnitude corresponding to that of the signal
current ldata. If the switch 101 (signal current control switch) is turned
to the corkfuéentellest aithout beingninflusneadopli th¢ variatiopi irelchamntedisticsdof dhe he
signal line via the terminal c. At this tinme, the gate voltage of the
transi sto;1tr 3?%%%‘?%‘\91‘%’&??/5‘5@11 Iing dLiver Qifféiter i ned gate vol tage by the
capaci tor devic a j ; gﬁp@ i i

current |data fﬁ%la\/\té?t{‘zg’ ?’ﬂgﬁl raﬁ]&rhgg?%ﬁg{lﬂ (i?%é ra%gitg&(g?%%s g%t]‘%g}l,a&?he
magni t ude solurde6f fier ramistdr P8 db MHoP Wele LIS sithe Potehfifl. DACHREGM shde thd hout
being influenced by the variation in characteristics of the transistors
const i t ut i shgrgehretagneginial tht capmciton devicec1 23cisidistribited alsheao shd tradséssor1 6, amdl 145
are turned, OFF, a gate .and a source of the transistor 142 do not have the

sane pot enffif dransiglor 126 ds gpiomaticalleturied ORGr Jderecthsitrangistoss 4R2 apdd26iarer
devi 143 1] ipstributed al t h i St 48 t he t i st
Ta5 i 5 auedRdt 5o Aud e B ol B BhieSled s ook Bhen cAsieRO e
coupl ed | nthe ffah&iStorsA1MD 4¥C1 ALaRR sEE RS A mAfiGtORARE G tﬂ’na@?fahg&% {ch{gth

Therefore, the transistors 142 and 148 eacF1l operate as a nuiti-ga

transi storL dihdie transistogaiaties diegidenl thef sdttigg toparutiont ad dhd fighs &RkaRAN t he
setting operation and the input operation. Thus, the value of current
suppl i ed fFharefors theeyalpaef thp cimentisapplisdtfrom thplerminabb atthn tive: ofitbiesdttingyer

t han the val ue. of cyrren upplied fromthe termnal c, in the input

oper at i on. OPFfRfOD G328 edl]%‘}el %ﬁg thag, the, V%‘é‘e\ﬂ? thengprreat F‘éﬂpiﬁé Emé‘h thedtppaiaal ¢
capaci t ancg)yndi; : t 1 r.ef.er 2.,.C0N t
curront - soniC Rt RLIGERAGE "R, ARlouRIAE (LIS o ARG G ARAT AT
oper ati on &8ss dipacifiipesyidishosed Sdtlvien tHe tbRRInGPS GndVARY R1drBfceSnbiaht dffrent
(signal .1 35 . | current control switch) is not arranged, when the

swi t ches Ispgregndan 4% ghagediraven faster. cConsequeritlypthe tsettinge opératibn cannket ed
to the signal line via the termnal c. Note that Fig. 25(A) corresponds to
a struct ur‘w’é"‘?ﬂ“e‘\ﬁﬂiqlﬂ?k&ﬂe In thergase whare the swateh 104 (sigmal cuprgat eangrobswitghy is

23(A). Fi rresponds structure in which the termnal_.d is
added to ?'hoé%g{ﬁrﬁg%(g&fhec "cfgglé?”(ﬁt.cﬁ g%?éﬁsh’ Ltén,to {ifeC 4“&@\'%?8‘5’ BfC“EFg‘sﬂo‘ﬁ%( A)
and 23(8) ik cAHRRAME {othe phicf Bieatka 0 didiill R €5, L hereby being

nodi fied to those of Figs. 25(A) and 25(B) each of which is added with the
term nal d. The Birthegithe rumbert dfawdichéedid the numbeco witings SHIROR atearfanged 23,
24, 38, 37, or 40 can be arbitrarily used by arranging two switches in
series in Phéhe jquEEent $OREHKL Cgﬁ‘uhcénfii the urennegtion rarg haots pagiry laglyr disxitedsour ce

circuit 4 ] stryucture i.n i,ch the current source circuit 4

el udi ng SuseREUR G & FR RS i 04 SRR BRA% fheH hiBrahs (e
first and &RGEAHCH SRurg@UYsChoWn fFe TRBIFH e Setti | Andltfle 2-
However, the presnent inv‘tanti gn ios nnot F?n?ét%ecli?tlo t‘ﬁi%gt.tlhg'h@g%a ’e?n&;ftge
current sosomaectivnris irtStufpdrasahowai ifFig. 36(BR) inSthe Ghp dpiativh.ar Inypdriicilared,

and can be set arbitrarily. A plurality of current source circuits may be
set such tindiig.c$(BRhitis sufficient thabihe charganecymwated énla capaci#spdavitierid7idoes et o,
and t hat ili&a?al currents are set to the current source circuits by the
const ant ekt sources. For exanpl e, three current source circuits 420
may be provided h. si;an [.n h A signal rr be,.set by
different refer eﬁg{g g‘%ﬁs nalﬁ glﬁ?%lgpgouéééuggggl?fgg&P o ?.u e gg?&g@ci \S/ezn%rrent
source Ci répéritfonXP codtiictif% 38N to nfakBRle Bfred ShurkdRlrcdit fald 4 czrp%f)ﬁﬁf bEe
constant current source is used to set a signal current for one of the
current sollowimga signaltir#d0cammop bbiperfoshet sinndtanenstyawithahe igut opadtiore i s
used to set a signal current for one of the current source circuits 420,
and a 3- bi Ui ef & AeEend ¢ha pivst) fersupphting thesignal curiens ¢p the pixel. a si gnal

current for one Qf_ the curt.en urce. ci.ycuits 420. Thus -bit .djsplay can
be perfor med. Thlgefﬁfrgkgeﬁ? Blr'%\/é?’l@()r? \ﬂr?‘H{ t‘?féu‘z'%vae S&&Hcmﬁ?ea SHe Fess
the influ ; batiddoTod M- terd stdabse: bl
current tgﬂﬁﬁgﬁgﬁﬁgFggﬁhTﬂygG%%E%@?ggrtiﬁggggﬁggagg?gFgggggpiFg g%ﬁgﬁ%ed
wi t h Enbodi nent Mbde 1. (Enbodi nent Mode 3) 36 ) In this enbodi mrent node,
the structure of a light emtting device including the signal |ine driver
circuit of the present invention wll be described using Fig. 15. Referring
to Fig. 15(A), the light emtting device includes a pixel portion 402
including a plurality of pixels arranged in nmatrix on a substrate 401, and
incltudes a signal line driver circuit 403 and first and second scanni ng
line driver circuits 404 and 405 in the periphery of the pixel portion 402.

o "



and 2. (Enmbodi nent Mbde’4) In this emboddi ment node, the! detailed structure
and operation of the signal line driver circuit 403 shown in Fig. 15(A)
wi |l be described. In this enbodi nent node, the signal line driver circuit
403 used in the case of performng 1-bit digital gradation display wll be
descri bed.83§-saurce yoltages O3 of & apeista +X9Pmng. 1(% gerespprdsdiestbe dymgnt | n
addi tion, | i ne-sequential drive will be described here. Fig.
6(A) is asggﬁcg?r:grtc%%?'ew of the signal line driver circuit 403 used in the
case of perfor nifghdclitdnt dhitbd ol Hdathi iR FigliZSabRYhe sWARHST | I ver
circuit 403 includes a shift register 4111, l% flfﬁr)gt eIsat ;&g}ﬁ&ﬁ:ﬁ?gitﬂ[\é %&ﬁq{a
second | atld® arertamied @N3by anshngplingnpilserinptitivie e Grméndl ta. 4 Ithen O ugehONS
will be briefly described. The shift register 411 is constituted by, for
exanpl e, drafpigneg curyensy isfsuppli¢d vip the terminad b(fegin)the constant eudantceurdet 10% he

a start pulse (S-SP),. and an inverted

timi f | ignal (S-CLK), . and !
c1 ock st oraPRAs ol Shblineghid,4 pedeisrained chareeiarbyinghip dbe capseior

sanpl i ng whi . ; f hift reqigter 411 . are

i nput to Bﬁg&? flp & ﬁ?%ﬂﬁg?#@ﬁﬁ“‘@%‘?ﬂﬁeg‘ir“??ﬁ Glg%ie&cgfﬁﬁg iﬁﬂg{}éf%g}? i nput
to the firconsthiticulfresit sourde 1092comBélidentidall 43thSd @A cur®nf 6 Mk BGAsiiHr FHH)
colum in accordance with the input timng of the sanpling pulse. In the

first | at okt thisrtone,sinté2he gaionlecwogss ef itertrafsistird®6b and ofi therteinsistor 196 are
operations in colums to the last colum, during a horizontal return
period, a 90BREAed o ashjatharnihigigateovalipgess el dransiston 195b and thestransisterdlO deo
signals r i i he first .latc ircuit 412 are transferred in batch to
t he secon(il‘zﬁ‘lgl<l%1":{&"(ezi?q1c°{c|£I3FE ic?p%itgyd%“a{qﬁsul t, one-line video signals retained
in the second | ' ' 1 [ t . Clrcuit
414 at the sarrea{lﬁﬁb@e{mgﬂt%hetéhg)gs?@eé@%eng s&ir.'g%%?ﬁdf F%%ng wel{pggé%ank 9atch
circuit 4Yamsinal hei Agtisiriple] eihct thd prde@fifinad cheigt i Métaiied Ghlithe ddfhcitor
sanpling pul ses are again output in the shift register 411. Thereafter, the
oper at i on de¥ice 187 athedrangistor dA6-his areapability wf flayring ¢ carrentphayingss evagnifinker e may
be a case where hhe ﬁ’ogfs?ttgﬁt current c'%rcuit 414 pl @;s a role of converting
a digital GrGHEAY & 20§ Fustiegh fieterence; gperegtle s dh the siyidch i10h (sisnal

sanpl i g RYkRRS céitl S‘Wiﬁzh&‘f% %ﬁ& rt(?gh% Iagmﬁf&ii% s %J,iastcﬁx[rerftl&c)\% o ian@%gl tg

the constant current circ he constant ’current circult

plural ity cohneutd @the SIPACEnLViaGhd fesmitdPcar ThiRiO¥eAask thei date FdiBhe B¥lle NES
the signal line driver circuit relating to three signal Iines ini-th to

(i +2) -t h dransistes . 10%He setutor & ptedswunined @atecvoltagd 2y the capaitooldeeide 197 2amli gnal

i nput through a termnal ,) 3g a. In addition, the current source circuit
420 is suﬁg‘?ﬁ’ éd‘th%“&“b‘EﬂfFf‘éH?“Cg%t‘h‘“@éﬂﬁ?h‘aﬁf@ﬂsrm%ﬁwaelrt)aﬂewmﬁ@élecdmmt ant

t . t t y A itch 101 i |
urrent cadpoRof ik GARRGG AR,  Snfle M B Shon FPEAod o b bReEemm 400
and a pi x&le eoMtARRHCHithGutdbsingNMfubhdtd B thaNehriakign S Eﬁzlna&%t{éi&ﬂa{e

Thi s enbodi rent node may be arbitrarily conbined with- E)n‘oodi ment Modes 1

current control switch) is controlled by the video signal. In the case
wher e t he tiangistorscapstituting the Hignaj hine dirigeradircud. current is supplied fromthe
current source circuit 420 to the pixel. On the contrary, in the case where
the video si gnalNqte thatqiy the Gagg mhere; the swifch d91 (signalseusreal contralsmiitchpist r ol
swtch) is controlled not .to suppl current to the pixel. That is, the
current sol L?? aanged, 3 pyrr CJ'% 610}5{520 ﬁ‘%@i’b“jﬁf’??ﬁc&%&? thq eral fing Vi thg E"l"é‘i'f?i fed
current, and wheghis (e HMabEALtdsf TPRAdsREbr! | LS
controlled by the sv%i tcﬁ C1 ft?s%ér% l'(r:!a&?édgﬁ?mc@ﬁ%?g?mse)v(\tn?z{ngﬁgorqag need to
be the same to cause the drain current corresponding to the signal current to flow

precisely to the drain region of the transistor 106. To be more specific, values such as
mobilities and thresholds of the transistors 105b and 106 need to be the same. In
addition, in Fig. 23(C), the value of W/L of each of the transistors 105b and 106 may be

arbitrarily set, and a current proportional to the current supplied from the constant



In the present invention, the signal input to the curyent source circuit
420 through the term nal a corresponds 3o the sanpling pul se supplied from
the shift register. Depending on the structure or drive system of the
current source circuit, the sanpling pulse is not directly input, and
instead, a signal supplied froman output termnal of a |ogical operator
connect ed quareat spuree; nanbe sipplicd® thapixebhown in Fig. 6) is input. One of
two input term (r;égl é&eo,f t he Io%i cal operator is input with the sanpling

pul se, and the ofYfEien;theyelueciniVakof the frapsistonlOPb ©on shes tramsdgtors i thatds f r om

th tti | i th I. f.th t . i it
420 1 o perrsnod &k cBfuan iFoqt BB HDu T Righ Pre ey BB BLrEb0r ¢ he
signal su ﬁﬂbﬂe@@dfﬂy%ﬂb?l?ﬁgﬁieﬁ%u%ﬁt@&ﬁ khePdonk ARt +%ﬁ§‘l“§&oﬁf@t or connected

to the setting contro te that the signa river circuit

havi ng t he settiNgtecthat, rwith Ithereurad soaecel ﬁ'gilﬁtalsh(ﬁﬂeﬁlatm% 2R MeNseltting1 9
42. In the structure shown in Fig. 42, a switch or the Tike nmay be arranged
i nst ead ofOReFtiondgr eendusting setting tmmaké the, cusrent sourrecistuititaveraecaphbitibieof
current soMrce circuit 420, the structyre of the current source circuit 420
shown in FIQYIng4 signa] cuggnt ‘F‘—W“}e paformed simyltaneoysly avith the inp qperation fer be

arbitrari 'iﬁp{ltﬁih&'&\c 4}%&?9“@5"‘ t@&%.p?{cl.a plurality of structures may be

adopted for e-cur source cirrcuit 420. Note that, in the case where
the structures shdurient §5udce cirsatAhohsh 4hAr F?%s? 2989tk V3 () as G &
source circuit 420, a setting operation cannot De i~ 39" 1 conducted
whi | e an istpgturopethat obthe icorrentrmpunteatircuil o€ Fef. @3€C), eheeps &drtthe gomeeticit 6ON
needs to bﬁ perforned while the input operation is not perforned.

| nci dent al® 9,8Wf‘ﬁ§r1g8i sInyaddjtin, iusgeeths persdion nfrthe uupRtcIouTdseCirauLd20 of

operation Jj tn: DEr d dotted about one.frapg. Thus, in such.a
cgse, it iésaélr%% Fpl)ég o é@ﬂag%éd °88f°6??ﬁ3° eeogeéﬁtﬂfgh?gﬁﬁcl‘i}“@éf EQUT e CHgHt
pref er abl %WF@QWC}&&%@& tﬁﬁlt%tﬁﬁg l;lgiebkng,i%gﬁg‘%d. Therefore, it is

desirabl e that a decoder circuit or e capabl e of conducting random
sel ection is usedotasthat, shé friuntbegicft @vitchks alill gthe AmBRofIRURIR! viHidteWid i S
shown as an exanple. When the decoder circuit shown in Fig. 43 is used, the
setting opdfaagedin Hie eufeent spwrshcircwitiané the cemriection areonotpmartfiadanyd lifmieda t he
first col t he last cql.u 0 order, and. can be perforned randomy.
Then, t he TBSUEAIGFeteRng oty R oRae: indibes mey R gropercaich hs die e
freely set : i oxerdec | Leult,,. L.rcuit, ghown in
Fig. 44( A)cd#ggﬂrggpﬁséglg{cﬁ{rﬁ&né% 5% O%Q(IX’)F l?l% gc;{s) glug%u%ét??%%g&g if ?’ndr ster
and si gnal conaeqeiohi ie 8triictared ol tshodn G0 Fig. B6(¢C2)iahé fngu bpér@iddi N faridaul,
control lines) are input to logical operators. As shown in Fig. 44(B), the
pul ses of inHag.rI{Eek i issutficienitthatshe cldrge held 9n sheecapaditoralevind, 10@hdeee hyt

sanpl i ng glgl ses can be output fromthe first colum to the last colum in
order. Thaf?f's, a waveformsimilar to that in the prior art can be output.

Further, wh t§ op: di : t jin.the pri ds, to b
rorformedae oA OB Al Sicd R ARe LIS B5h0Todt obirmmy | © °°
lines are 19sfnetandistdr P95k 3R ACaBakifh %@icm%@%oﬁ&%bﬁdé ) ff{@icl%ﬁehhﬁ)ufré st

output control line is in a selected state. Then, first-colum sanpling
pul se is cuircpitt frothe zupenti sodrde@irgeit shdvamint Figt 37(A)1 the swittioss 196b, ¢, Angidkef or e,
after the first-colum sanpling pulse is output, a fourth-colum sanpling
pul se is di¢ pmed SNy asigpal wpukyigihe temimala. 4The), a quarenhis supplied via thehi ch
t he secon u ontrol line is in a sel ed state, the first and third
out put coﬂf &%LIF'EII Fn%%maﬁhg cfol??tﬁ_gtd CVW"Q sr?BFF-esg ef’t"é‘&‘:?fia(t"e?hcmm dine. A
second- col giB¥etSfiRed agirgéjhssfctdiﬁccplht ﬂﬂk‘tca &ito? (139&'(201@5}3 UREP thet ﬂgﬁ]altclﬁﬂlenf n the
prior art. Thus, after The second-colu sanpling pulse Is oufput, a
fifth-col uppEahfrbirthe porssant icerronttspuice 109 bebemadidviicat withtaldi@in GRS
selection is not conpletely performed fromthe first colum to the | ast
col utm, buhe gansjstar tain specific colum can be selected for a period

| onger than that_.in general se. Therefore, the setting operation of the
current source cTrl'eBuﬁle %Whﬁ%lgﬁt’ wSﬁ01?5dpéP§&9§rfsﬂfen‘ﬁF‘@df BR by thegignpler |

t he circui; [ Lo . 46 : Ei A he operati.aon. s
controll ecfh?ﬂpgug 7 ta clg%ltar’olA{i%gfntﬁﬁ %%in%gtﬂr'éoﬁre %tgwlélgd ﬁtﬁ?gg%gﬁf{ag}cdin gffd t he
control 2 are turned in a selected state, a switch arranged between a first
shift register and a second shift register is in a conductive state, and a
switch arranged between the second shift register and a third shift
register is in a conductive state. In other words, there is obtained a

. state in which the first shift register, the second shift register, and the
third shift register are connected wth one another. In such a state, when
a start pulse signal is input to SP, the pulse fromthe first shift

-, LY M . - -, a - r - o Y 1



( ) 41 above, various -asivant ages are exhibited. For exanple, in the case
where periods during Wwhi'ch the setting zperation can be’ perfornmed are
dotted in one frame, when an arbitrary columm can be sel ected, the degree
of freedomis increased, and the setting operation period can be set |ong.
Anot her advantage is that the influence of charge |eakage in the capacitor
devi ce (cocapaciperidiitg 198e, thotra®iaom 95a has ﬁ%ﬂﬁéﬁiﬁ@rof(iﬁi@iﬁ%a%ﬁﬁchtrhaﬁr% a
23(A), a capacitor device 123 in Fig. 23(B), or a capacitor device 107 in
Fi g. 23(B)jagnitudngettesponding te tivat ofithesignat eurcént.c uThis49becaase the gaedeltage

i nconspi c%ui The cagqaci,t or device is arranged in the current source
circuit 429.t1he HERYRIAR H1Iayis setie a prgslstermined galg valtagapy the cpppeitardgvics 185a,a

t i fi 1. istor. A det i.ned ch i t ed
O e Pa RS £ larkil SR Shd Bt B B GIrRE BFeRctr GRS RS MRS ©
source Ci rdintregiof @2 lthe/ tradsitorS®ish) nathgesftﬁé,i Plurfet istéﬂﬁgﬁélf {foRRL oaRttefa

circuit may be perfornmed only once en the power soufcte 1S Input.

Speci fi cal thy, teshiaal theNetatiek, in e cirdres@rsotidectirduii ShawperimtEg, 37(9, I ti ng
operation may be performed only once during the initial period of the
oper at i on. OPFFAtON gf setting de cureens sourge cseuit Fnhape acapabilityioé dlowing hesignal
capaci tor device do??) not nee(fi 1o be va{i ed dggendi ng on, for, exanple,
oper at i on SHERLCYNgt P erfored simpltagequsly yith;the input operation for inputfieg dhe
vari ous naqg; t C ] i . rent flo from
the tr ansiogsl or Cﬁ%ﬁﬁé@ttgé pE’%Et h@gi?g%tégf’t‘glr%\ﬁd%g?vgg c%gl'ogl%rh e@u%? ,s'gnﬁng unt

of charge vigehundmi®d a B ONLakBM8s, WRén dR¥ieRt REONBLAL Abl % HEW s thd ME
passes. When the charge anobunt varies, the current to be output fromthe
current sderminakd,theiterminahameéds, to bheonnactedtp anothoe winiyy f the othee ppiextil. al so
varies. As,a result, the ]| um nance of the pixel varies. To prevent the

variation £$supHRg thak theavising petantialig represented byo¥%ai Yagpayibayeaay vakueras lorg ses a

need t hat t . Qpe [ or the cuprent source circuit i.s,

peri odi cal SD@ ap%r é)drt%g?fg%&%k@g&é?% ac%}laeé‘?hPWé"gcﬁgwgt ¢ f?“‘r"@lﬂlpe%stfglf; the
vari ed chagdieristppi¢vBltARWN i®mh el By .and the proper anmount of
char ge isaé estor%[{:l.? Suppose, igg%ﬁgérg%d;?avfﬁ%re tl%e vari ation anount of

char ge accunul atMackeithat| the mmpze iof awitdbas, de nenbargayirings andithé 6enmepEGMtL i On
for the current source circuit is performed, the charge is refreshed, the
vari ed cha¥§dot pattisulaelydimites. ¢ kpeeifically aefeming to Fmdﬂg(Bé apd FFEE), avivings  of
charge is r Sto{?ﬁd' | n,associafio EAIF this, the variatjon is ipcreased in
the amount2TSFSHIFRCY May brarsnesH such ithsh the SORMsCHon S Lpighured oy shawn in effhgs

when the sgtti - : j ' u il l for. f he
fhen, e, Skt 386 or (AT RS SRR bR A ARS8
di st ur bancshoa in elikgRig. 3I(BL) 6B (€2Y indh¢ Mput Spdrivgoranount of the current
output fromthe current source circuit is recogni zable by the human eye.
That is, a case Frthendouhe cwrreitisohrce igcaitsl 9@ lob Fégsa 28(A)pdnaly2 (3 ta 2BE)ce at

a degree that th ariation in the | ym nanceg of the pixel, which is caused
sequent i altpﬁ C‘F‘Fﬂﬁid/%dﬁ?tglns é@l’eﬁﬂﬂ‘,‘s Hgmrt EBB‘I‘EF%‘E?F siggyl lincAriyigraiscwiare | n
this case,, t i . i j Al performed from
the firor Borane pine ExidiBviRhpB bl SR or iR s OSRY 142 10l PR IR IBER of
the currendf peiaptél thp@m the current source circuit can be nade

i nconspi cuous. As descri bed above, the random selection for the plurality
of wirings produfigs 246A) chewsdy antcaiediag@m tihewhichethehameentiflow hitrecdse

where the structure shown in any of Figs. 23(C) to (E) is used for the
current sddiedian fremithe pixsl tq the signal ling deper cirquigh issthe same, andthe trapsistat i on

b d i me., Ho I i | f i h
cur rent " solPe ey in 2 &' 6T WA Bt sRer (8 Feng (R Yk ting
oper at i on @pgkitdd edeviRUArrARE A drRBen iﬁ@gwa&dﬁgw&oﬁé@ AR UWPherPnd BurEH 1 ent

output fromthe current source circult can made | nconspi cuous, and’ the
period forpatemlichtieg thégakedouidegvalpge ah e mafhtdigeds etFur®Bg . Fidd) uBy(BY gndom
selection is very effective. Wth reference to Fig. 6(B), although the
setting op&HBY iskew jcircpis dizgrams int shichathh cysientflowtdirecionss@irectionseinam dhe i s
not limted to this. shown in Fi.g. 47, the setting operation may_ be

si mul t aneo‘Ué?ly‘Opth' fslﬂ’ﬁﬁ&“? Siver gqrwﬂmrq ;}**fo?a%mﬁrf@? %ﬁé?‘@,orst l)O%’ei”?% 198 t he
setting operation for a plurality of colums at a tine is referred to as to
make nulti phases. Referring to Fig. 47, while two reference constant
current sources 109 are arranged, the setting operation may be perforned
for the two reference constant current sources through differently arranged
ref erence constant current sources. Hereinafter, a description will be nade
of the detailed structure and operation of the constant current circuit 414
shown in Fig. 6(B). Here, Fig. 5 shows a circuit in the case where the

P PN - b . B 4

t he




current source circuit-with the structure shown in Figs 6(A). Note that, in
the structure shown ih Fig. 6(A), the 2étting operatilon for making a signal
held in the current source circuit and the operation for inputting a signal
ftomthe current source circuit to a pixel (input operation) cannot be

performed at the sane'tinme. Therefore, it is preferable that two current
source ci S8R in Eigs. TX6) 1HE) e seldtorbeof grelianadl typeand that the setting

operation is condu i,nh one of the current s Ge circuits ile the

i nput operat i on%?%%?g‘gbmwéaa e ﬁ?@re&ﬁﬁgfmﬁiﬁ??&ﬁa‘%%F%gceh" P‘E‘!"?Fwet he
current sQUiHe& G | 287 pr gy ( C. [ ' :

whet her a pre?é@g{u%ygggés%nawgwg%%% %ﬁétgglﬁh %%oﬁlgt%hgﬁgfsﬁ?%dg%( 1
n). or not aresset b¢ of p-ehanindl GHE B Wavrectuveld Figl2g(Bpt i on of a digital video
signal input fromthe second latch circuit 413. In Fig. 3, the current
source circuit XReferniag taFig. d8;a cieuieincludingrsedtcbes tid and4Dib, andnsistoed02)d

current source circuit 422. Then, one of the first current source circuit
421 and t REBUIGRAcHEs 1&hand therlike corresnangds tpthe curment spurca clieit.i ng oper ati on,

and the other cwy.re rce cireui,t conduct i,Aput. operation. . The first
current source g;:’l ‘c‘itﬁ(fsj?fgfesé’ﬁﬂds[ ﬁoelhfecéré:ﬁﬂ o@ﬁg-ﬁ?ﬁ(@ d’\t'hlﬁlé %P3 Mi'?oqui‘ieach
have a pl ys @hd ' brbui ] N i j Lt 421
nas. o NANEY T CUfrett soAi elrbu 0P RRABUAY te Urbfionil SRS, ies telyiedn

anal og swithebettidg opemation of akics ciiverit Gourée anddtha igmip apetationel Spavificall§, thEhen,

the second current source circuit 422 has a NAND 80, an inverter 81, an

i nverter §9NNESHOR H§ Strusturesh as showmdn dgjgs dP¢hingthe seting gpergtiemiwhile iy,
transi stors 85 .t0.87 nd.a capacitaar nt, 88. In this enbodi pent node,
the transiBPEFEORS f%“%‘f"’%ﬁﬁl S@‘ﬁ‘é“ % g‘ﬂs ?é@g‘ra’g thesinpyt gperatjqq. aﬁ'“&f tmﬁe EiGannel
type. In thewmw s ur L it i (1] NAND
70 are connect ed %fgﬁt hgﬁgﬁﬁt’?’qug?lsﬁ%é?mfffﬂg# uk)gﬁéa&fé%ﬁttﬁ%&ﬂn?nﬁggggh%and an
out put t etjidef thefselting JYeMAoRLah e GRITAIGHRE thad tBE vhINB W theSERT IR Isupliddhe
inverter 71. An output termnal of the inverter 71 is connected to gate

el ect r odedrapt thehtermmahsi asttbe tink efthetihputt operaiont oThd§. variods! 1Eds (suchl a3g
switch has four termnals. By the signals input to two of the four

t er m nal s WIHB& JERIstANGes \andr crs, carssraces ) disposed betvens) thentermival heand thee r est

of two teryd L Vi r = [V [ el ected for the
anal g suirfetngepiseite diirkishirel cal BEREBRE Heh thie, | EBRAFRAE" e pitENanD
70 and t h@psfagioflcart BOUSmPIRIN UiEIRULINGE that! Fighad siRfws e cirBYiEbE Fig, Z%AQAH
input termnal of the inverter 72 is connected to the control Iine .

Then, conodu¢h isipaytlomodifiedc o fd addifion, ithe ciscuitstandteedsityospplied téyfat exansplé,t ch 74
by the signals input fromthe control |ine 92 and the output term nal of

t he i nver {o8er gircuitsshoym i Fig 23 aad te thegrcaiteishovay iaj Fig.r 24 Fig 335 Figh?9, Fig.
transi story 7g}§f’t§cgiﬁgnect ed to a current line 93, and the other region is
connect ed t8b n a source region and a drain region of the transistor
77. One of a SOWHE tHa8dh QAcPG¥dnE it Botre8 LRIl shbf it FRASIS AT ardP34, 9
connected to the current Tine 93, and the other region 15" cdnnécted’to one
of term nzhmentfflavefrompthe ipixel tethensigial lifle driderccigaite Hoeeveén R @frrenhgot
transistor 77. One of a source region and a drain region of the transistor
77 is conakt Bews drop the pixel tonthe signel linegriver ¢ircuitohuteadsathay dlavh roanticog
swtch 73..A reference.constgnt .cyrregnt .source (pot shown) s connected to
the curr erﬂgnla[ﬁ e grver §irguiy o g]"'e&f’(“’r odigc giregtiom Q,féB%lE‘i“TW ﬂé’l""eﬁif‘é?t‘?f‘gW@“ the

connect ed d r t | ted to.the gat .

el ectrode ptc‘)}?el ¥ﬁ§CtP ?cgnsﬁl E?%‘?&S%h%@%c%‘g‘ggﬁ Pé‘?/ggﬁt&g’ﬁ@ﬁt&%?&t"%&lggr ‘%Eﬁ“ét of
hol di ng a tq@akepixeLNGS (W ha@atifll powAe sbiRBFmal Ve chingddol Vigd BRER PEteRHAr €Nt
source circuit 422, an input termnal of the inverter 89 is connected to

t he cont r glowler neur8®), afitiehe transistutspl(2, 1166y 1M, 182, ahk 126 eyt lsy s Qoite of
connected to one of input termnpals of the NAND 80. Further, the other

i nput t er AehAnel typdn NARIDZ80  Alsocignkige 2dd Viss maebe ishangeddgi Yeidr angh the An
out put term N i s.,conpnegted to an input term nal of the
P Sor Ol 1B AN B o re AR ARG o

i nverter u TRVerta 81 i s connected to gate

el ectrodes of t ek "ANSiitAr (RS cacht!dBrde’ ARG RscBd FORAUGHE YhhYgdl
non-conductivity is selected for the analog switch 83 by the signal™ i nput
fromthe output terminal of the NAND 80 and the signal input fromthe
output termnal of the inverter 81. Further, an input term nal of the
inverter 82 is W 4s connected to the control |ine 92. Then, conductivity
or non-conductivity is selected for the analog swtch 84 by the signals
input fromthe control line 92 and an output term nal of the inverter 82.



One of a source regiop-and a drain region of the transrnstor 85 is connected
to the current line 93,’and the other r%bion i s connectled to one of a
source region and a drain region of the transistor 87. One of a source
region and a drain region of the transistor 86 is connected to the current
line 93, and the other region is connected to one of termnals of the
capaci t or @Paitontdesicemay inot begarranged &yt being sybstituted thyafes sxample7a gatee of

t he source égg%pn d the drain region of the transistor 87 is connected to

Vss, and t% AT L LU connected to the anal og switch 83. One of

el ectrodes of t kT ; [ C t.0 Vi apq.the her
el ectrode is coﬁe@? gﬂ%uggt%?lggfgﬁ(eﬁgg& ?30@2%@? %ﬁg)ta?lgngggt)’o%éﬁ# q“ﬁ(}e
capaci t or sslichenimay8bplamyngal suvhethef tHeotslinegtich gabuctRdd GR shawnABE Fils, t he
transistor 87. Here, the operation of the current source circuit in Fig. 3
i s descri B¥AR toh3HBXLY ine theesettingRipgratie8, ard the cR@néation it striotured aashoved irt he

setting caontrol.l.ine 9 scanning lines of first fothird |ines., The
operat i onotggs't_ A@Ertpeﬁ?(ﬁggdf‘c‘ge c‘F‘P_@uPPcrﬁtﬂ?-i nthg B@Pf’%omwstcta;@sm Be&i with
refer enceg[uqn@rgfwgd%égiq%m}l%}ﬁm?@@ga?é}n@git?i the current source circuit 420 in

a period I's descri _ t0 Fig. 4. In the period A the
setting operati (fleremafter)d\des@ptioR will Helmhddlin Qefal1GBardMe ik opdraGitislof diget . and
the input operation is conducted in the second curfent “source circuit 422.
I n the perduoinBsourdeccirauitstof digst 2B{AN 24@A )¢ BBEDab @3 (E)) ahd 24¢B)r tot24¢D).r €Ty
source circuit 421, and the setting operation is conducted in the second
current sdisgiewithythepperations ofjthe gurfenh sousge ciseuits f &igst AHAJand A Ak will be
circuit 420 in the period i.l1,.be explained. At first, the operation of
e i fitrghes to g 10

the first ¢ TR [frf?,x e 421 for conducting the setting operation

i s explained. |ngEdh i ; ks 1 r eftd ol
line 92 is Hi gh.rFl%’ﬂglng,zggQ%ﬁégﬁﬁgﬂ?ﬁc%@g%gﬁd@%w gelzti gfr)]dg'?% %ﬁ&ﬁ gh)
are sequendifcait! glememyt FiQHNII(DY showwist theegilationkhif 1Betiveer @b utrei fIOMingMS .
The NAND 70 conducts |l ogic operation to the signals (both the signals are
Hi gh) i npuhraugheacthpath and thertage bt writing theavighal herrend to thegrurrent Jource, cidfit.
control lilgxe ﬁ)i So out BUt Low. . The inverter 71 conducts .| ogic operation to
the i nput E8gh4E) $hayvs the selatipnship btyeen thy xoltase acepmplnted ip ajcapagitor deviee gat e

el ectrode i . t .termnal of the
Tnvertor At 39 the BREIsBhAE Lok e GonubiGFLS IR e it SR e il o
the currendur@HPR) iheCtutrefNiduie: EivduiteNtn lthd6irdit Jiilar%x\%std'frlqﬁﬁ MWJ&E t&qpfes)i tor
element 78 via the transistors 75 and 76 to reach Vss. Then, charge Starts

to be accummextledl idenotee x agfarcnto rcorstauteatrréh. soude sghgredmiftey , refdmedcivange i s
gradual Iy accunul ated i n&%ge capacitor elenent 78, and the potentjal
di f f er encefOUFARY SURENt ROugRE)o FBIENSS pbA bR dit £4d dlcet tdeyiseshavwngd swikching

ial di h h i 77,1 d  f OFF
"o the. oapfbhotdih SRR L oarsiion, PRRISY 181achfie’ B caPhBRrJedi! ff oo
until the REA&GM1RHerddtds’ £pRECE Fagh¥ear Qriult ihﬁlﬁdﬁl qhd SQHES 14,§fnma¥sist%)ﬂe

gate-source voltage of the transistor 77 reaches desired voltage.

ot her wor dk5, ahditheanapavitor devion 16 toredspondsad @ecuenicsdnidervitedit 201 i | t he vol t age
enough for a signal current to flow through the transistor 77 is reached.
Wth the | apse ob sopies regiea ofctbetiansiston]So coneecidshtog¥ss, andongrain eefziont

this time,,,the.anal o itch 73 and the analog switch 74.are in an F
state. Nexfere fdtse§8?'?°§?qwoh’ \?\?q coptantyqyEregt SPWge o]\gler neoft &iec{fﬁge%eé%
current s i Lt td i t i of a
curront 1 BRI defite 1618 Soh Ut WS (iledudey SN eaR BT 5 ol TG Bifer,
the settingeqeeds coincead ta!th@awclbqer(ufeo%uw@f &t @it )edghercapeadr
charge is held in the capacitor elenment 88. In the period A, the signal

i nput fr ondevigs I$elaysragrobeorft hodding theega®2sawgcd- gtage Dhtheitrmeistoe 1589 conduct s

| ogi ¢ operation o the input signal (H gh) to output Low. The NAND 80
conducts | ogic o’blfr BIebA7 113 formedsotyp 1%9%&&%#%%@ tjapsiston.cor 89 lfd t he

shift register. A4l 0 t . Hgh, The inyverter, 81 conducts |ogic operation
to the i ngﬁ%e g‘?é‘né?‘h?’ﬂ% EL@?#%F‘”&‘S%’%C& aly gt eSia‘g%‘ém'i“’sd]":( EB\EI]V)“‘ fight ?‘Hg‘:ﬁ?l%? °f he
gate el ectdaa@®rched Heedn BRShfddRr Sndhe2Bath8&:. f ram Iigﬁ OMitBHE 18R daabe Of
the inverter 81, and then, the transistors 85 and 86 are turned OFF. On

ot her hand, the analog switch 83 is turned ON by the signal (Hi gh) input
fromthe output terminal of the NAND 80 and the signal (Low) input fromthe

t he



,I 47 output termnal -of the inverter 81. The analog switch 84 is turned ON
by the signal (High) §nbut fromthe setsing control l'ide 92 and the signal
(Low) input fromthe output termnal of the inverter 82. The predeterm ned
charge is held in the capacitor elenent 88, and the transistor 87 is in an
ON state. In this state, a drain current of the transistor 87 is equal to a
si gnal cuforared. of thiknewallight siittifd niferial. t PurdRg, @B 1pht ShfittiAY 148 hak 08!

input fromthe second latch circuit 413 and the signal input Tromthe

i nverter suctungs:idingle daper strectwieand ailamifiatg. st@ictund)and anyg bneaf thefstriktgiesi s
input fromthe second |atch circuit 413, the analog switch 90 is turned ON,
and when 53 E‘ha‘lsc Lyminesceneguin theo light emitting nlayerainahudes r lightt emissiont he

| i | S . d. OFF He h h i | of Hi.gh.i
ot s T otffdtestEnded U YRERNE ol Sings ffied tite 191G Bl ety erligs” 1
an ON st akﬁissme@hoﬁh%&rsf:&{&)rm Fé‘fﬁnfr%rﬁ’&ﬂrh {r ettséxtgﬁ@d state B a‘ﬁc]ﬁna‘fllgpat he

transistor 87 to reach Vss. The curréent val ugﬁa Is tinme 1s equ o the

val ue of Eitheryored orcbuthaxftthe two ofpes of Nghtemisgiopmesiebe asdne Fusther) ée Kghtr ent
is supplied to the pixel connected to the signal line (S1). At this tineg,

i f the tr&matting ayepis formedhata knpvapmaterial suchas gnorganid materielyiram, inodgenicur r ent
supplied to th? pi xel does not change even when the source-drain voltage of
the transMagilg7 is changed. Next, the operation of the current source

circuit 420 in i i i < WM ren to Fig. 4,.A
first, a descri %??E)aﬁﬁl%qﬁr% 3h§?tdst%§g&o%§crqg\t,\?%% é)rﬁ I”[%ﬁ(z "??l?csggg?}?l?‘bcn?ng%ur ce
circuit 4gitcinr Aetfemtdon@spdiingduh AledurAt f18WS AL fx%m?) ’ 0oa
pi xel ). Note 1t hat, in tr?e ?llsrs': g?&r rﬁeﬁitgﬂsourcet Ci chiHlt’ f‘i}z"l, Flhréagdgl:cﬁtng

oper at i onelementfinaludbd inethe sigmad iteeds; thenplixal, (framl ¢he coitamtdsauined’ giecdis 20el d i n
the capacitor, elenent 78. [n the period B, the sjgnal input fromthe
setting cBMVIdE in e signgl Jineqdriver HarCMNDHPW ek en sinee Fig.olff ds apliagramofert o t he

Lo oat out Pty ERQmilies Hobind 512 khdthin old e ebiam SbR tken 1 °2
si gnal  ( Hit@urfeRt SotirBIEirda20, IndAL f,bﬁ.g@w)a Q%tgilé-d"m‘dgtrﬁtﬁmt(rﬁhgil %tglet fe rodes

of the transistors 75 and 76 from _ he out put term na

i nverter @mijtteaalnd then, the transistors 75 and 76 are turned OFF. On the
other hand, the_analog switch 73 is turned ON by the signal (H gh) input
from t he out put Firéls nnaperation ksettipanppematiomdof ke stment| squreswyireuip@0 forom t he

tput t i.nal  of t.he. i 71 Further, th I itch 74 is t d
ON by t hor kgt e A R Fa B GErEF Y DY OHETGIFFY, TOCbD SRl
[ | ( Hr@kekris ; 1 hal j t .
or cciot ccnn ekt RS Fig. TOEA) e SRACh TZAM TR ac urh QO 00 B ey 3%

transi st oturiied OFFi nTae sighab tdrtent i$ Bupplied ffdmttRe cénstin@ichrremr Joarde Off ahde
transistor 77 is equal to a signal current. Here, assune that the signal of
H gh is i Apws tg theraurment souresrairci20Hram thoudonstanouamedt sduate tlhe Atrthisoinewi t ch

90 is in gn ON state. Then,, a current flo hroygh the signal line (S1)
and the t%n“é’i"@f‘{)ﬁo‘ﬁ serarately throygh currgas fa\ﬁsr]gﬁflg&al € SUTEH; SQUIGCRICIY  equal

Lo the Y abGashon g 1A OBl 100U O FRondniB! ©FRRALE B ShETAL .

current is sugpliedto-t IRG e Sigh
time, if rdftidnkRipSs exptesséd aé B, JBYE+ 1,0 Operate in a saturation region, the

current supplied to the pixel does not change even when the source-drain
vol tage of the Theansomendrthg Zuirsnicbtarngdal flow from the constant current source 11,
since no charge is held in the capacitor device 16, the transistor 15 is OFF.
Accordingly, I = 0 and I4a, = I; are established.
Charge is gradually accumulated into the capacitor device 16, and a potential
difference begins to occur between both electrodes of the capacitor device 16 (Fig.

19(E)). When the potential difference between both the electrodes has reached Vi,
(point A in Fig. 19(E)), the transistor 15 is turned ON, and I, > 0 is established. As



Next, a description w-~H be made of theg_operation of the second current
source circuit 422 for l:onductrng t he ?éttrng operati‘on in the period B. In
the period B, the signal input fromthe setting control line 92 is Low. The
inverter 89 conducts | ogic oper ati on to the input signal (Low) to output

Hi gh. The NA 0, condycts_|I ogi eration to the signals (one of the
signals i 4 N§ﬁ$ 3bAYG SIRGE ki ﬁeIl |+n erthdle Iz@radually Klecienses: theeiireang keeps1 t o

tput L t L. t
Soral (e tawiREn: chdf hONER Rlon o ARIMILP ol AT IR H XAl AckidE 167P
el ectrodes of thmet[ro@mrarsa@rescnééb&%eﬁsoifhrtﬂ@uebﬁo&dto@wﬁe E&fabhdialev Rl 16he
inverter 81, and the transistors 85 and 86 are turned ON. "Thereafter, the

current susppks adthergate-ddnececwnltagnodf the randfof | HinsTHUS| chagde ddcamubpianiii tie
el enent 88 via the transistors 85 and 86 to reach Vss. Then, charge starts
to be acc§APAcHPEdeYiee Nnéouiawa%prtdﬂhegeﬁéﬁrrcesoltagem the raigistertiursaches a t he

ot o 4 rr%:r@héga@egrr'g%ta SoursehiieED D6 slbts i TRmiPoLs F e Bowanen
the pot ential oili dfRMENS bﬁwﬁ%ﬂ%@gtab? ﬁéf&m&?& 8&{?%{ 1@;49{@3

transistor 87 I s turned rom Ae capacl tor

accurmul at ithe) cofreithB abpg FRwisg. CCFlirthBtJQﬂndéntHd TFe1pe edmy @Ndld},I & gNEe
bet ween both the el ectrodes, nanely, the gate-source voltage of the
transi st ores@blished ¢Fies 19(Bpsi r ed vol tage. In other words, the accunul ati on

of the charge iZ\Icontr nued, unj il the voltage enpugh for Si gnal current to
f1 ow t hrough t hevaXtaifsPRerafjong(inpus operatipp)for AtP“ftH}gs‘ht’rSF@al F‘Hé‘e“é Ak & the

P! Ches, Bl Mubd @il t9bs TR BIC). ' IR0 WEWEULIIR BRRAZILST 20

the input opera ion are ri bed
above wi t hind ¢h&ERRElRst 12 fﬂcgm 8:% tuhkzwarvw $ih& Qrp%&fehnrdw%rgms'h%mt
limted to this. The setting operation and the input operation nay be

swi t ched d¢hecapasitaradexicel it de. trddsiseortlidas QNe Arcansntsdodrespaidingde thel sigaslt
source circuit 420 shown in either Fig. 3 or 4 are all of n-channel type
here, but crlrrempﬂe%rﬁ@ Vssvda theosiviteh hdtand jtransisior 11§, end 8. prpd@hmned signal
transistors c rj!{trglrgt source circuit 4 hown in Fjg

or 4. Not &'I'R% lstsﬂ%p ggf’él??%l dims Shen dhy ransister, u'FlSCtA}Q(?pFWtet'ﬁe case
of using B elidansh &gﬁﬂs'e%rprﬁ tﬂessédree da8E v%ﬁa%chﬁf aﬂ&r&nﬁeﬁzfrfﬁo%&p%f ation
except the point iIn at the direction in a current ows I s thanged
and the peonstantreutrent is istigplizdpa chictlipght emétfiRPtlenentonnect ed to not Vss but
Vdd. Further, the case where Vss is not replaced with Vdd when p-channel
transi stors are Indbe cumentsoursgroitenit 20bowa inikigulq, ag zbowhdmFigsn 18(4) to3 or

a current flows does not

Cthat |
Shanoar & 39(ch a8 BPFeliORas tivifed tnfe & oobati (e Besiblitn SorissPOdinge® i g.

24. Furth t S tc Y.

ciiner poraey iy ALAILIAEP Fol ARipibng PRIRE BF ey Eufien b FEXRYS
const ant  Gutsceircit 204 iahd 4h%pekitiof m@hs oﬁérﬁﬁ&r %heéﬂd?;mdgh@ﬁﬁxgl Ro{d)§ f@bove,
are described with reference to Fig n the current source cifcuit 420

provi ded iinputicg theosigmal cuwhn!tlhﬁrtoahq)pecelét eThemedul tisd pivel, acurmeanis sugplial | s
output to the signal |in is controlled in accordance with

i nfor mat i df l‘%ﬁ&l"gﬁt’t“él‘fe\ﬁ@éﬁ‘ %ﬁcﬁ'ﬁ‘épcq ‘Hﬁ'ﬁrfhef‘PB‘FﬁsléWé QuEEh dah-at ch circuit
413.  so Mte that. thg SATUCHILG Z%fof'?xg 195189@{) afra%ﬁlﬁlg%f {fﬁw?inghﬁq%%btgxg 5(A)

whi ch one current source cifcult i's arr

to (), thpefutioheid SRUNRSut Cddesation éhaﬁuéaaéoukryansrh%eréasg%h&e9t¥xca§:@h
capacitor elenent 99. In this enbodi nent nodée, the transistors 94 to 97 are
all of n- ciparatieh dngdpthe input operation need to be performed simultaneously, at least two

current source circuits are preferably provided to each of a plurality of signal lines each

of which is connected with a plurality of pixels and which are provided in a pixel

portion. However, if the setting operation can be performed within a period during

which the signal current lgy, is not input to the pixel, only one current source circuit



A gate electrode of the transistor 94 is input with the signal fromthe
second latch circuit #418. Further, one26f a source regllon and a drain
region of the transistor 94 is connected to the source si gnal line {S1),
and the other region is connected to one of a source region and a drain
region of the transistor 95. Sanpling pulses are input to gate electrodes
of the trmﬁé’lh@tmﬂ\/@?démdaclhs;gmaiélms(@tcblcolg&rt)r omthe shift register 411. One
of a source region and a drain region of the transistor 97 is connected to
one of a source Arlglﬂlé]h the Jrapsigios; rSB@WBn‘“o‘FaCi‘h@f fFigsnsi%Adrtogb(Chrisl afhe

th t t f el t th t l. t 99.
ane of ' ciehler BRRCRCHa I T L SECH Brefing tra%ﬁ@?@?r‘sa?.ilﬁcg‘ﬁﬂect ed

to the culiRimtbihe 2se R i AIsEr 158800 &&&@gﬁﬁq%%wl fé
rodes

source region and the drain region of the t anS|st One o

of the cafefirtiag tel EFigent9(BY mEndahB¢cd@rtdsoa gafeterl eednst@e Scutdent B6urce,
transistor 9s and the transistor 96, and the other electrode is connect ed
to Vss. Tﬁ@ltéwaﬂ too¥4 edchrasn e dgvicp hayisga switching funetiofl, mymgzal SSstenotes a

| t t.he t tor 9 dth 96 f th
gl on and IOk A TH o dSAOEH & CHRAHDE ARG B34 BmPl 30 rpt bRt vadie and
the other ot O chulif O%egw&w QandibiBr SBUT G&1 ﬁeg'c%g @@9 gibcd% in

regi on of t tran3| he source’regi on an Fain~region
of the traaﬁbqjoaﬂsQ,Sa@ﬁ-rc@‘pgmﬂ@g@gtu;tozwss and the other region is connected
to one of the source region and the drain region of the transistor 98.

Here, the oper at'lilrortrmlstdleBScmrmfep‘rchamut opeci Omuldf a4§<611rsdnwglon andriagdrain i S

expl ained with reference to Fig. to Flg First, the sanpling
pul ses ar &5 A e tfqﬂi'élsglat%‘? & e'érmcs dstogyd hend( ﬂ&ngﬂef & sonrectaddtoothef r om

the shift ter [ Qr s ar t ur ned, ON. Te t he
current sﬁélg %@(f Fétrlﬁ]q Urren‘ﬂtg{aﬁétroglﬁgpf ecaPBCl dé?%ﬁg’éﬂf&’méﬁc nt 99
t hrough t e Viddaasd ﬁﬁ:%ﬂﬁ:r%ﬁ:cﬁﬂﬂ'e Rlconféctddothé sWReh 86,51 Bh@bagasitdtUevi @'dt to
the gate el ectrode of the ,1.. _~1 transistor 94 fromthe second | atch

circuit 4b&ysarrdletdfdaoldmglﬂieghm:soﬂﬂcclmltage ainth©knsistat 5. Charge is gradual ly
accurmul ated in the capacitor elenent 99, and the potential difference
starts to be deesmiiog %ﬂh@eé\h@ﬁtes%llr@cﬂf@neg4 ofh Eig. t Y{Fpds similarl to the

di fference be wee oth the el ectrod Vth, the tr tors 95 and
96 ar et uPREGUBROT (B FHEF, SRUEF CUPLIE L0 AETRTESS SOYR KGR ALT 05 GIeST-INe

charge is ggaiidd4gd tljfllﬁt A l:iestcnStuprP IR o i I Bl irﬂ{tfcpﬁﬁe bef ke Qag O(Elhdeg%ﬁmﬁ 4 96

el ectrodes, namély source voI ages transistors

reach deSItlliaadnvaitha@es c1rbﬁht®ﬁ kx&ﬁcmeqﬁlarwef AeCumbisad PNisOéhanped ¢hao@e 1S
continued until the voltage enough for a current corresponding to a signal
current tghanging thercomrgnt-flows direetian, thearirud Yiagram 06Figs 23 emythedefeRinged.5( A) ) .

Wth the | t t f the ch | ( Fi
5(5))  Subsequertets W ik AT< hereprieniio e dSSae Byme f EFgndpid.in

I
Soen’ op i fiundioh s81is b Wehaihéliabd. 1Y clohcl@Pibuld 3815 UaREA"C
el ect r ode pefwdehethtr %re& iafid Qhe RBudct WP hi etra‘i@lsf&r 3£0i ReClotdel po g)e&'ﬂdalt HEthe

transi stors 97 and in on OFF state. Then, since a predeterm ned charge

i s hel d i nranbistoc 3pacirics besteenahd s&fing toberatlomraad shoimpuddpanto6 Howeven an ON
state. Thus, a current flows through the S|gnal line (S1) via the

transi st O,egelgw 5%&10935’“3’(?? m)teltméef thertransisir 3> \vagies, pinse dhg gaatsoyse weltage t hi s

time is eqsul% it &heovalt%e ih’ p# cur nt. In other words, a

pr edet er nithse25d) 15 ORSFAHOR ff nprin 8 célﬁcnf “the pixel connected to the

si gnal Ilne(Sl) to i d te in

a saturation reglf Cgﬁ\ P%eﬁdetﬁghrorggbrﬁ b‘féﬂﬂ%g%f’%@%ﬂc ?ﬁighﬁe'nﬂ:@gs%@ tgﬁgﬁ“ge even
when the sedrRigs. Q4@BNtov4(DYgeillcie ddseribadang usihg Figd 20sand@Ng&gs. BogA)wr . the
transistors of the current source circuit 420 shown in Fig. 5 are all of

n- channel M)esqhnmm@lyeehwmmﬁmnghevhmm cuﬁentpﬂmmnomgwmmi eJememts.not

| ted t P-ch b d t
cireurt a3UEoHBRA SHAVERY: rkstoRSE Heaer; HE CHPEPSI BRGNS Sack Pelk our ce
circuit 420 o ARS8 U o8l NGrg &t&%@%&ﬁ@&ﬁ.ﬁég@&%ﬁ@on 215, ARt he

above- descri operatTon e he pol nt I ect Which a
current flows is changed and the p0|nt in that the capacitor elenent is
connected to not Vss but Vdd. I~



J 52 ) Moreover, as sh in Fig. 21, Fig. 23(C) to F-g. 23(E), Fig. 24(B)
to Fig. 24(D), and thé Vike, circuit elZhents of the cukrent source circuit
420 may have different connection structures. The operation of the current
source circuit 420 at this time is the same as the operation of the current
source circuit 420 explained with reference to Fig. 5, and thus, a

descri pti dhetrplatienship get(mi‘:m thedvaltage hicsurswibtedi inantapacice . devidet 46 that tif)@he ase
where Vss i§ not replaced w th Vdd when p-channel transistors are used in
the currerfAi&8OHES Vektages of “QQ%St@ﬁd*%a'}dn“‘éiagd the timpdn writing the sigaslecunteat e t he

di [ ' ' fl d N , [ il
oo A UL TS DS S,
that is opfmidgd 48SdolR! £ réfé&éneg_dmytaﬁaﬁﬁ ttﬁﬁfcep@'le?éitu;ﬁ/er € etr%g;[ {(1)at the

structure in Fig. S shows a circuit in one current source c_ﬁsft IS
arranged famns@neceotiisourdend b sviRRed2 W18 elditens hainkUd SwiBRING fifictfohd-
23(A) or 24(A) is used for the current source circuit 420, a sétting

oper at i on ™ErTals 4 asdridudensatt Whndistomn numeral 4fpdemattéson dapaditoutdeofceaamdir r ent
to a pixel) is ¢ ucted. -Therefore, the setting operation needs to be

per f or ned '?Mﬁ?‘?r@l ‘?ﬂg"qoﬁ‘ﬁd‘t P‘?Sger ijthFGHC‘C‘bm"Blﬁm&)\‘hca?WéﬁﬁF‘ﬂ@nﬁhcttt?“&sw%(ﬁ 3nd s not
per f or nmed. 4409 ruct ure showa i ne of Figs.
23(C) to 23( Eslalnge(ﬁéétg{o{ ??‘”?Wé&@ﬁ‘??%ﬁ?dsﬁé&%@g%‘eﬁ srogﬂ(ietc'ré?ﬂg,zgt he setting
operation and thg sbihiesregebAtHeG clARelgans st 4350 @BMRIcledRB VLT & n
the case where one current source circuit is arranged Tor one colum.
Subsequentiegionttheredisaionaectat tauthiewonstafit dutent soatadl. CArdoarde I@%ibﬁ W ithet 14
shown in Figs. 42(A) and (B) is shown in Fig. 49, Fig. 50 and Fig. 51.
Here, Fi g.n-@pnapltfansister 44 is Gennactedita Vsi and a deirncregion thershbisrconned®dyto al i s
applied t D i on correspondi t he nstant cyrrent circuit 414 in
Fig. 42( B??‘I’J‘;iﬁél ﬁﬁg’# ﬁ*srpvgﬁ%é?@ ?’ﬁ'& OE%F%E'PE‘?%“?‘ ¢ fPRACHOFIgy Ice¥ 18)coprecisdly| i ed
to the porhivag (B sblies BE HeMansR hd 44Y ' Q i [YgLure
i n which the Sie sodfeey OE U angilorsds ihd g%%’?degkg’éh%h"ég%@?i‘%%%“g&c‘%

cor r espondhegate eldchredesautthatrhnsistoise3tandi44¢ UiThe 4dphcitdr ddvice 4261B)s a Aot
further shows the structure in which Fig. 23(A) is applied to the portion
of the curhoddipg galgrseurceivoliages of thefrangistar4dend thectratsistaxtddc e i n whi ch t he

circuit shown irNFi ?%2 is a FI 'ﬁled to the portion corresponding to the
constant current ¥ HR4Y; 10 PRAGKICE fhecyrrent spwsce cuguit 235 pravided inthe sigmaklinauct ur e

in which H : i i : i t he.current. sourc
circuit. d'?’eﬁ ggéﬁ?ﬂot'lg C? ﬁg{lt, &IQrﬁEé’%nEéi“g% ‘?’8‘?:1%’ lﬁprg@al(s)%uo i ?ﬂﬁwéé’d% far e’f“—ai“{:ﬁe’@ and
Fig. 50, ailcoicfeMentRRNAIeANn the siéaR 16E6s thbgPtxe@, 8\ t%ﬁ&#ﬂg elénfht i be
arranged i nstead of the |ogical operator. The 1ogical operator controls a

changeoverthepeiment\sherch eircuin 85 peovideryinothe signablinodritdreircuitr eHbwe sty sifice
circuit i}.geéiorma or nﬂ%}, a@d t hus,. miﬁl use any circuit as long as the
circuit cap&bf®ibf 4rsem, for haielly mxplainipg the: putige 1f theselstionshinyampeg thei on i s

adopted. FE her, 1n. F , h he sett. oper.atio the current
source ci rdéhlgtgﬁtl csur%%} %‘%ﬁ%?tb}h%ngl[mﬁé Sé%‘?ﬁ&&&“‘? gg’a’t‘@(gmfaﬁ’i‘égl &f’t‘hgﬁti’l‘g"'
control ofilladiticoh @ tHe struBRd ROnliitedn @ first setting control l|ine) Further,
t he signal supplied froma second setting control line is controll ed,

whereby it is cdntthotiresht stwate ehcwih2s of FinR0sthesizes 6f theUiansis@pd8Ghs thiehe
setting operation and which current source circuit conducts the input
oper at i on 'FESNIOE 4 aFs Huportant. sHereinafter, rusing diffarentnwgéateriasr symludls, colcasen.
Subsequent ] he.cas t ed fo4r i 34.is described. So far, the case

of 11 e SetFEr AT SB° AR 3 andid BERHERCcn cr where e aies v
suppl 1 ed TP Eerthih LBReAEReN, REfortl 5 Kles, 2064} 1o, DD Ui g Wi e

supplied fromad vi ine is sanple cordanc

sanpling phé sieesopei teahsistopsnds Rad i dré niuve@il St identfchL wilf Be tda§dribell f?aﬁ ﬁﬁg ing
of the current source circuit 420 is perfornmed in accordance with th
timng of thheignahpuireny lou. s@hesugase ivelieré thrsizhe of thé transigioss 43 24d144 A& an
exanpl e, the t- uentjal drive is perforped in the case with the
structure "6‘?‘“%%@?“%%“/&)“."11&151%5?‘]‘%‘1, byusing a siesakeyreat limpnd a sigedl cumant ent
source cinecujt I ] a2th anplin ulse is not directly
i nput , anc}‘%falﬁe Igfztgrt]ltg{? tgéju%?ﬁslaoefgﬁ‘% %ﬁn@zi?\&éataﬁgt tag%) ﬁ?tﬁ‘g?i%gfl “%E“BZ‘@% ‘f?i‘fe of
operat or connected to a setting control line (not shown in Fig. 52(A)) is

i nput depending on the structure or drive systemof the current source
circuit. One of two input termnals of the |ogical operator is input with
the sanpling pulse, and the other input termnal is input wth the signal
supplied fromthe setting control line. That is, the setting of the current
source circuit 420 is performed in accordance with the timng of the
sanpling pulse or the signal supplied fromthe output term nal of the

o o o, e b o 4 g o, b1 M




line can be retained and that the state of the switch-301 (signal current
control switch) can bd rietained. The |a2&h circuit 452 fhay either be '
constituted only by a capacitor device and a switch or be constituted by an
SRAM circuit. In this way, the sanpling pulse is output, the video signal
is supplied fromthe video line for each colum, the switch 101 (signal
current cow (eate width)dh{gateslesgh) ofeachraiistet at e or the OFF state in
accordance with lghe vi deo signal, and the supply of the current to the

pixel is control & thhgase v @ed@F_-§é‘%fu9f1tﬂi‘°aI“aﬂ$i$t9@ darandedd s amtralls.
the Tast COPRHGEMAA Slkckiva IS HAaf P RSARAT for' eBRing Td sigfat, Get™ *©

the last co peri o

rel ativel yI,| omGhe '?:uﬁcilitoiddm &Gruit® wilise Qésc}ihgdwf%y ySin gﬂe#?g)éﬂggMZ (@F}.S first

colum to the last colum. On the other hand, en t I gha

i nput, t heRefietrirgoockig. 20(A9, wherethei swiichmi2dis adraby 0N ItRE bigtlall dur@n€ RLUEReON t he
side of the last colum anong the first colum to the l'ast colum. As a
resul t, a Wehe seferegee cogtant cugentiseurse gl aand Howh &ropi thel constaninasreahsource | n

this case, hown in Fig. .52(B), the period foy inputting the signal to
the”pixel 4550 B8 HReR Gaic Tl dhhgs Sroecuags i ehrmuriant Ligs doRmE:

pi xel porty e I i i dri ver

G roui {1 sream, BCreBhredddCodiEhCeorrl, ot £5Fe a0 Hhralelf ifbpat

porti on 40cirread@athbd; SR inGelduf@ntdsduY & cifduitC2y, tas isRowR 8 Hiy. Z(AYe Kige
pixel. In this way, periods for inputting the signal to the right piXel and
the left p2O(®) showsbéhedirélitionshipi at ablisf timm edNeedlesshes sayenmhearelagorship s xel s

arranged in the sane line. Further, Fig. 52(C) shows output waveforns of
t he scanni fPresSebauimeh ©hrcuits arranged Ieft and right in the first and

second lines, a tar ulse (S-SP). for the shift reqgister, K 411.
According to t hgfl%“'gé‘f% ?H(E)ﬁgc £ Wﬁ%’&psé‘?’raﬁpnﬁ‘a\y B tB%rcf’Bﬁa‘%o‘furfeﬂbﬁ?‘FF?\é Lihe
rive i o tmend kel bt maea RE G ARG deviBl o, (IE iRl BRI AN 24

| i ne- SequearbiCHTF.drA'LocerdﬁIIiglj-/,ﬂs_’u‘:@Qi’ndéLﬁgl:ﬁdiﬂhie&dstadfiéhéﬂ. is perforned, the setting
operation for the current source circuit 420 may be perfornmed for the
current source cihdyichargerisngradually zasumubited intg tholcapacitai tdevige 46; indrar y
timng and_f.or.an.arbitrar unber of tines deal |y, however, onl he

set é i tng- de%‘?tﬁrétfazg'@%ﬁ%&f%ﬁ@;&fpﬂi}%‘?%@ﬂpQi‘m&‘#éd’fdﬂ? GapsHer &%"“?ﬂo‘iﬁ; as a
predet er m e r 3 % en
Phe gate sl PardBu wErE R fehiy dRERAPEL balh R e IRr YR Ce
circuit 42@oirdlA &f Rigl ROB) the tiahgistori 43 A LPBeatmed ONYandd, BEY fsQisiBHsh¥aen t he

predeterm ned charge retained in the capacitor device has discharged
(varied). Asdesssibed gbovey sinke lsettli nghopkilali gradually detreasesy the wurrentuceeps
circuit 42 t he tting operation mpy be, perfornmed for the current source
circuits 4@ Wing: aﬁia{@?é‘g‘&‘ﬂﬁ@ﬁ%ﬂ G@H@X‘N“ﬁ]ﬂpe Hﬁ’c‘erap’é‘,J‘? RRPagker deNisedBer at i on
may be perforned 5 I i 0 dn all the .columms
within one f rarreTipl)é;t} ?%%?alﬂﬁ %fg&rlégtbl%\%{e&%@% Eh%;g}écgrgﬁésu.% thf ﬁg?acftﬂ%de.své‘fctﬁg
operati on sefvdsedsf (e MR-kt Yélfagh ¥F cath bEMe GMESs W3 &id 46 4Pfhs! Bnatgeer al
colums within one franme period, as a result of which the setting opération
i s perf or netuinuiationdn ¢he capatitaodevice 46 contintss Wil thegatd-kotlee vohthgeswd thor
several frane periogds or nore. As above, while the case where one current

source ci rSESistors 43 3nshdrb @achhreagh g desiredhivoliags. Haens, degateispuge voagepthat ent

i nvention ] of l.imited hi an lural ity of current source,
circuits rrggimgseghgrtrran%%@a 4 agﬂﬁbf H‘Z‘%%Y”gh%%‘g“ém‘ fgiat h@h@ﬂrcﬁ‘é’ﬁf @W‘é@t‘%‘? rcuit
in the si gR@hidatedH poMe'in Fi .CEU(E)I)?QH@S%E}Q I, BtdpRCrs 2 N FultRU e Sink@ the 2

| ayout diagramis shown in g. 87, and a corresponding circuit diagramis
shown i n Firgnsistés 4Fhed gi asefully ON ARLLI=-0R iha@viblighddFig2oy®)st r uct ure can

suppress the influence of variation in characteristics of TFTs and supply a
desired current Nextha epsratiogefor Thputingrithed sigealt curcsie Imytobthe grikel twillr bé y
conbi ned vv(iith.grg) di ment I¥bde3 gqto . (E odi_g‘ﬁnt Mpde 5) In this .

enbodi ment 56HESA (BYe Wt 28Duct B dhe DpithadRos drmede OFFgnaPineg ne
driver cirguj : i E il 3) i i . hi

enbodi nent%%tg@lgeﬁggc ?lps{} F%ﬁ]&fis&n& ep%;‘fdo% ﬁg‘ﬂ%‘?gﬁgf‘é Flg%géﬂérgi‘@earn a(é‘i‘trzaltr:‘hi t
403 used in the case of perforn ng 3-bit digital gradation display. Fig.
26 is a schematic view of the signal line driver circuit 403 in the case of
performng the 3-bit digital gradation display. The signal line driver
circuit 403 includes a shift register 411, a first latch circuit 412, a

second latch circuit 413, and a constant current circuit 414. The operation
will be briefly described. The shift register 411 is formed using,



for exanple, a plurality of flip-flop ¢ircuits (FFs), -and is input with a
cl ock signal (S-CLK), (adstart pul se (S—ng), and an invetted clock si gnal
(S-CLKb). In accordance with the timng of these signals, sanpling pul ses
are sequentially output therefrom The sanpling pul ses, which have been
out put fr%%th shift,regi ster 411, are input to the first latch circuit
412. 3-bi O/ gfrehrrept idegtical grith the sigapl curremige fows fromythepixgd7a Fhupave

m oach cAr AR el Ghan EIE0 B S et 81 S atheniPe R e ingoh sc i «

i nput. | n ogpBRtd in"Sdatdrdiéd regionC ¥ dn iﬂi%soUR:@%r&fﬂ%htﬁ%é Gf‘thgftraﬁ%igtgpzl@ LaRR!

retaining in colums to the last colum, during a horizonta return.périod,
a latch puhseurrent flopitig inahé pirelSandrdlovai whheitvatatio 13, and the 3-bit
digital video signals (Digital Data 1 to Digital Data 3) retained in the
first latch cirduithe dasg ofacurreahmieor circuitrshowndh Rig 20)eveewbenl theatvatch
circuit 413.. Then, the 3-bit digital_ video sighals (Digital, Data 1 to
Digital D4 a'SS‘)Otf‘BF“eHngEF’i heurrgRy ¢an be dop 19 PP‘ﬁf fHieb¥s ueipg dhe spmpnt

circuit 4 ' ur t. Ch Wt 414 tipge. Wile
the 3. bi ¢ "apreChblithl bbb Gy atRb AL 43 IRR 1.k St Ohralby Forse M o e
in the seaddighdl FCtheCuieti soudde3ciadudt 25 Bt bé ‘i’mbi&ﬁwﬁ%sstiﬁmta&éﬁﬂi'Witl?ﬂfecU't
414, sanpling pul ses are again output in the shift register 411.

Ther eaf t eropetatien ¢ipputaipietation} far timrutisgla signal tv thbgrixdi gnal s for one frame are
thus processed. There is a case where the constant current circuit 414

pl ays a rol e of Ne¥hAsase mieee BE gizeapf thedramsistass 43 and 44 Aromusialiy sifferent t he

are: provi Sl SRsRrbel g erdioh o B lrdly PiieeSPimil 2 8 T e 1 cui
L T el e g
cor r espondhesjzésofahe transistors 43 and @4 geclmutually different, the signal current Iz set in
the reference constant current source 41 is inevitably different from the signal current
Liaa2 that flows to the pixel 47. The difference therebetween depends on the difference
between the values of W (gate width)/L (gate length) of the transistors 43 and 44.
In general, the W/L value of the transistor 43 is preferably set larger than the
W/L value of the transistor 44. This is because the signal current lg,.; can be
increased when the W/L value of the transistor 43 is set large. In this case, when the
current source circuit is set with the signal current Iga;, loads (cross capacitances,
wiring resistances) can be charged. Thus, the setting operation can be completed
quickly.
The transistors 43 and 44 of the current source circuit 25 in each of Figs. 20(A)
to 20(C) are of n-channel type, but the transistors 43 and 44 of the current source circuit
25 may be of p-channel type. Here, Fig. 21 shows a circuit diagram in which the
transistors 43 and 44 are of p-channel type.
Referring to Fig. 21, numeral 41 denotes a constant current source, a switch 42
is a semiconductor element having a switching function, numerals 43 and 44 denote
transistors (p-channel type), numeral 46 denotes a capacitor device, and numeral 47

denotes a pixel. In this embodiment mode, the switch 42, the transistors 43 and 44,



Each current source citgcuit 420 has a termnal a, a tenmnal b, and a
termnal c. The curreht/ source circuit 3820 is controll €d by a signal input
through the termnal a. Further, current is supplied via the termnal b
fromthe reference constant current source 109 connected to a current line.
Swi tches (signhal current control switches) 111 to 113 are provi ded between
the curredhd g’éﬁj?‘ﬂ-’@%ﬁ)rr dayige 4 oraman glegtricetirquitrenstespending o &icument sopres Sn,
and the s '“t cp%% (signal current control switches) 111 to 113 are
controlle 8\1/ -bit to 3-bit video signals. In the case where the video

signal is a bri gsmo@&@%gkon&nﬁy [ nel &aﬁyaﬁi b2 donRBtd® gu&,raﬂgfa digr ce

circuit to the pixe the cohtrary, 1 n the case ere the 'video signal
i's a dark regigim@eredftie condctddes the caibtdnt CuitE@HoukRM T, Ol A SWdrt€ Fgson dfithet 0 113
are controlled not to supply current to the pixel. That is, the current
source ci ipechanne] 2Gnkistor 44 dapernetted yo ¥ildf dndva drginaregioadbéreofiis cennectedritent , and
the switches (signal current control sw tches%qolll to 113 control whet her
the curr et§rmidal 4304 the gixel 47 1 cOpe REplegtrodesof thacapacitprideyice 46iigsamnectedut t o

h i it, 42 h h i.nal d h
sanp 1 ng. oo B (b eid busoet SRRl joBolrBha D R R PRRRSH ohthes "o
directly itfaRsistors28 anl4S| AMR! capHBR)ri RRide! MMpBs QUi bof tlﬁidﬂg}%%%tc%%u%cg 27)

| ogi cal operator connected to a setting control Iine {not s

i s input depagediofitheatrartsiseors#s and 442 or drive system of the current source
circuit. One of two input termnals of the Iogi cal operator is input with
t he sanpling pulQperatignpiithe curent soprgp gircwib24phHig. 24 is similar g that shesvnsingnal
supplied fram the settjng.c | line, That is, the setting of the current
source Ci Fﬁ%] totf4§'@s'i 2%& f%méficﬁcﬂgc@r’d'é‘ﬁc‘é“%“f‘h%”hé’“??‘l‘ﬂ'hga"&f thiuge 2
sanpling b I [ f t rm f

091 cal opcraraph hteofbANs; ohHRR e, | 1 We e A i B Rilre bt
the curr erircs0Ul #hichithe pblaridedofthe aafdstofsar3 AR &k @Ralget ivithoubclmBiig sed
of the circuit as shown in Fig. 23(A) or (B), the signal input fromthe
out put t erthd eratentflowhdirdctign,ahé cioput dingramofiiig23anay be tefigenadt rol | i ne

corresponds to sef..signal. Further, when the current source circuit 420
arranged for eaiﬂ %qtd&h%’ ‘ﬁFn‘éa'lsés‘Q,‘oﬁﬁlﬁlg’e&a‘bf % R '@FECYYFFO‘QSC‘?HSWB the each

of Figs. i} ectidd’® BAIRA I j £t regi

corres pon%ﬁﬁ%t %&gg@e gtll&grhr’lal A értf{r}ﬁ%{)tbr@gi %E%}é Eﬁlf%%{cgﬁgv@ga%sgé iﬂbaé&
setting ceesdriptioh ith@ed il RUkited heeS Operator are used in the structure
shown in Fig. 27 is shown in Fig. 53. Note that, in Fig. 53, |ogical

operators are arnaogaairy,bint thevéunehe sowce cireuit iok Figral9, te wamdnti nsdmgacheof t he
| ogi cal operators. Note that the current line and the reference constant
current sdamednagnitude as et of the danal cypericlemciet it the aurent spurcq fows ¢ the7 or

Fig. 53. Then, the,total .of . the values of the cuprents, supplied fromthe
current suiekesty Biref olisa b Hgf fidnClu A s “Rirbedt BRpt 5avE o
i's, the coasitRAt inCHldERth RS EEFerftiflvhg tdH it HikSO NS cﬁn@h&r‘iﬁtn'opﬂlfﬂlfcnced .
digital -anal og conversion. In the signal line driver circurt shown In Fig.
27 or 53, bylvahiatighindddraceirBticy effthe aansistol psdvddd inthé eurkent Soureesirckd ar e
respectively arranged for the 1-bit to 3-bit, the present invention is not
limted to this.Inaschofghs cumertisgurce gircyitsraf fag & andig.0(B).dbe signal cvoentces

109 the nynmber of which is smaller_ than the nunber of bits may, be arranged.
For exarrplli@fa Gapnofebe Bgtpgh%%q%algcc()ﬁpgl{ CUTEEE SRYHES CHGIE 1 B PR, BHINgs our ce

109 Tor 1 RehilPshe Yeflfis' balfiolil dorfolthba, NTh{V SR 3fredesAEARMER S ghe
current source circult” selected froma pluralrty of current source circuits
arranged iplefers®ly plosiedi for $&dh sigh4l 1k M wihidh &Ub?&ﬂﬁoﬁ QiR Sekdtion) fdOT

whi ch the setting operation has already been perfornmed, the operation is
per f or med sktingot kignalcisr peefarmed up canecofr thei ¢ustent sowtd eircvits, dad aneopdratipn
informatign may be shared anong the plurality of current source circuits
arranged i(HPghoPe@tigmfor iBPUERE il the Juxel;if perfpaned usingithe ther sureat onl y
for a 3-bi émfcc rfent source circuit 420. Then, using the current source
circuit 4206 WA ch the setti ng operation has been perforned, information
is shared with qhf@EntdnPiih R hse wWhete thbsE@ng oE@r‘dﬁG&a&d Hfé%;%&“‘t opéftiolYRfeL
specifically, anong current source circuits 420, the gate term nal of each
current-supply transistor (corresponding to a transistor 102 in Fig. 23(A))
is connected, and also the source termnal is connected. As a result,
gate-source voltages of information-sharing transistors (current-supply
transi stors) becone identical. Referring to Fig. 54, the setting operation
is perforned not for the current source circuits of the |east significant
bit {1-bit here), but for the current source circuits of the nost
significant bit (3-bit here). Then, by using the current source circuits of

o, e e - )



each signal |ine becag—s-? of an explanation with an exanple of the case of
conducting 3-bit digital gradation display. Wen signal/ currents supplied
fromthe three current source circuits 420 connected to one signal line are
set to1l: 2 : 4, the size of the current can be controlled at 23 = 8

| evel s. The structure of the current source circuit 420 may arbitrarily use
t he structnt @egprmesbatctherseme tinerady one cuirentdureshawmiti mafFibg. pradidedifor. 24,
Fig. 37, Fig. 38, Fi 40 or the like, Not only one structure but _also a

pl ur alityeé‘ig“ Solpme; | lde cHEpntsouEs Siewiy of sachiaf digsy BY bk andoif(Ae icsimdlar tos 420.

Her ei naf t A ' t .and eration of .the
const ant ?E? F‘Zﬁ?’ﬂgﬂﬁ'}éﬁ cﬁ‘lﬁ?ﬁﬁ‘ﬁ%ggégf%ﬁhggéﬁ%‘raelg%ﬁB uggrt Or“épé'lhénce to
Figs. 7, 8he2fir@Atsoufee diftudt of Fig, WOLA SR YIrkiRardh itfelkurrefPEhurEOUE AR Fg SREN
colum of Fig. 7, whether or not a predeterm ned signal current is output
to a si gnaixceéptrier Bie diffeente in magnitudechetwednl thd cament slipplied érommiherdvattant
contained in a digital video signal input froma second latch circuit 413.
Fig. 55 i Sugrent seuicq apd the ewrreny fiaveng fxom hee perrent sbuarcengizsuiton Thereurrentr r ent

109 t he.nunb f ich | | tq th nb f bit. )
A anged: HES CAREL AL P, 2 0hT sed 3o sinplep I yhc gy fauses el Biggnal
arr anged; HE"CO et S e : s |
appli od | ey Ee Al Eats fh i O] o BN Ry Shodhch 608 B o, 1

per f or med constantt camEitSicurée And Othe Qfitdnd AdwingdfréiF thEhicerre®t SQUrcd'c@éaiRl i N a
current | eakage. Alternatively, switches may be arranged in series with the

transi st orSpegificall, injthe sfmiatbret dfeFignit@(@)eenlyrthe gateredlittOW dfrth¢ ransistot isng
operati on.dégurt her js a circuit diagramin_the case where:;

, Fig. 7.]s :
r ef er ence PUFERLRRWVESR &'@ﬁFtt%LﬂPEE’é‘OEGth"i‘FemﬁH%r’a‘&m Wi therstiustuse @fipaghy t he

nunber of Rifs.a rran Y on rrent..eircuit of Fig. 2.iS
applied to&t ﬁgss?g‘nﬁl J’@l %g(%c}f fo\aglr ?h& ?%:tglri%né ﬁof\/‘vnlsidr{{‘:flﬁea{..l bE‘?’feeﬁng.&gtS}‘fgt.mg .
struct ure dpleratiofl-and IAnplibopeRidndnd BthefiCar YinhiBR o IRILE OF tfd Sthltbdre of it 8 1S
acircuit diagramin the case where: reference constant current sources 109

t he nunbercuokntdoucde dicui imFigel9.t han t he nunber of bits are arranged; the
constant current circuit of Fig. 1 is applied to the signal line driver
circuit shown i rPmthg other-hapd.jnieach af thg cument S@flfCFng.CUlESB‘QfgﬁlgS-smaap}dIZledleto t he
current saqur circuit, Fig 29 is a circuit diagramin_the case_where:

ref erence sé'%%g 'érﬁ?n? E‘h‘r" PEAD ﬂkco(fﬂnéeggt %’(5@?“[ T‘Pé"‘r“ﬁﬂ'f’ﬁigtﬂc Srlugyof the qurreab feving + han
the nunberioQfie Piked artf GerRhHAH WTihe!s] i juideld bt 1 1S
appl i ed toot heel@si gnal ?@ne&gri verc égfers %lr{tﬁé g‘ﬂ%vtm&“lglrglﬁﬁ Bﬁa'vgc%ﬂ %lntggtclﬁlérgm

st ruct ur e sofircEicfrcui.3 (W) othéer vagudb, thel sigaalt duereAtilyf Lt irBMidcoRstamt Surieht solif@
current source circuit 420 has a first current source circuit 423a and a
second curdndrihe sumend dlawing ¢@ theqpixnel aanibernrbitrarilyoehanged byl arbitrakyotesigning wi t h
a 1-bit digital wideo si. ,,a first.current source circyit,423b and a
second curtﬁ%ﬁlfess&’?@@te&' 'ﬁﬁﬁ)h (Q?4%“%bh})&%t ‘?E’V(bgﬁ'ﬂﬁlﬁ?‘iséﬂoY‘HC‘g% FHHER Wit h
a 2-bit digii!cirdhit€oHsi I i LS SO ' lydersd and a
second curr e;nct@ cé%t?’c?é?vfg%’l ?Ut@?loch)\féﬁl%ﬁstlgr& gutiztgérﬁtrl?ﬂa :lj(;eg]%i 'ﬁkgggg{rtg%lﬁggl W th
a 3-bit dithe cade whete wafiht@inls. calisdd! iethe chitctet§tice Wt tROUIE BrafidiStorsl budss has
an anal og switch 170a and an inverter 171a, an analog switch 170b and an

i nverter Zhmesholdvalugnandwabbifitissi t ch 170c and an inverter 171c. The first

current source circuits 423a to 423c and the second current source circuits
424a to 424c coer{'i@‘Fr’é“ sahiqlithe syesnd spwyRe ficuits of diigru2Piand 2dnthe sianat ¢amn 1 or
i nputting [ | (fO pi xel (input operation, output of.a current to a
pi xel ) . Thbg @iprg{;?o theGP%ﬁlr tent® éeo“d’?céem&lgr ‘(’:vﬁ}c strﬁﬁﬁgmgo(’pzfﬁbo“aﬁdp EMEdcond
current SOfHaggs,C tlfeCHbérﬁti(ﬁlzf&s}tttili% bpéatieRC orhgtind i lﬁ%%lal (¥n We pLitGidd
elenents. In Fig. 7, the circuit diagrams of the first current "source
circuit 4Xpaudamtousie vathcthe dpenatior (inpstaipecation) forinputtidel theasignal o pietd t he
circuit diagrams of the first current source circuits 423b, 423c and the
second curtist uslike the qument peusce; girguit ab Fig. 4% twotcushptwouse sitetst drepot
conformto tagogi r cui ddi agra['ns.of F.he first current source circuit 423a
and the sd¥SAE BupRXKted g pioglesignalfipe.4545  The first current source
circuit 423a ha W : < r i n_anal og
switch 153a, ansgﬁa Sg évm t@ﬂo@&&l{"ﬁg{%régﬁg? §té%6;hsml aghpg{e%gﬁihae,l gﬁﬁ“% of
capacitor el enment 158a. The second current source circuit 424a has a NAND
160a, an inverter 16la, an inverter 162a, an inverter 169a, an anal og
switch 163a, an . analog switch 164a, transistors 165a to 167a, and a
capacitor elenent 168a. In this enbodi nent node, the transistors 155a to
157a and the transistors 165a to 167a are all of n-channel type. In the
first current source circuit 423a, an input termnal of the NAND 150a is
connected to the shift register 411 and a first control |ine 425a, and an

Y RIARIFN A M/~ - e v o " o "



a first current line 426a, and the other region is connected to one of a
source region and a diai'n regi on of the2transistor 157al One of a source
region and a drain region of the transistor 156a is connected to the first
current |line 426a, and the other region is connected to one of termnals of

the capacitor elenent 158a and a gate el ectrode of the .1 1' ~62"
t ransi st orvatigtien m(meTEfl‘ Chhectwatﬂ@emdegppjy\ agesirddheurtntiorthe egtsndm .of the
transi stor 51%08 ed to Vss, and the other region is connected to
t he anal oéE e of the termnals of the capacitor el ement 158a

d d h th d
of ccrroda of Eﬁ'é"\h/?g" (s P Blog F B Blren o R amEnt St i Fiao® forr o1 o
of hol di ngrig. a@i; %FBP?Z%B t@ﬂ‘?hé)fhkfeﬁepr&fe?afb?_‘]' SMH f{éZﬁ’t sduicd Qﬁi@gsggﬂtd

current source circult a, an input’termna e Inverter 'S
connect ed grovitiétbfdrieash signaltlinel (ehdhnedldRB) in Arlhldhtﬁdétﬁf the tatréttIso@ce chuits
inverter 169a is connected to one of input termnals of the NAND 160a.

Furt her tip asesk tl@enerfqmpuhe setting wgkratipn,t and thilihet G0Frentssomorenamuids used toe
shift register out ut term. nal of the NAND 160a is connected to an
i nput terrﬂ pn ctst“igmign fhqn. 1 IsAReHe e F%‘F‘Prg PRerabiontand the\iaputer

16la is c d transyatqr 5a nd the
transi sto%?%glgﬁ ﬁ%ﬂ“gﬁi‘%e. \??{ﬁ;/ﬁﬁéao%gﬁu@%nﬁé&t}c |v:il y'!h?s se gc eg ?‘89°’t Hbe

anal og swistabtulda dperdtion ofiedthed thé AR cufrbtohifee cﬁutlputt berhets@é&nd%nteme NAND
160a and the signal input fromthe output termnal of the inverter 16la.
Further, anouicagircuit 22shvain infFigHbwilhbedesenibdbRith refeaoneckigd23.0 the first
control line 425a. Conductjvity or non-conductivity is selected for the
anal og switch 18¥te ththﬁe%p@‘daresdrrm&tmw innludes the pument sauics|cinchitd20,25a
and an out, erm.na nver 62a. One of a source region and a
drain regi g%hblétr?q’}%te't’ baftlgtc frgﬂ hnected to the first current |ine
426a, and the ot : reqi a
drain region of TS t'?%#?.“‘s‘?é?&t%?%“‘ ifi) SR BonPa ROWHGE 2BREARNG0 0
regi on of adamplingpaisetfeom hehift teslst@nn%itﬁd, the séttifg bighst inGRig! 20brréspbRds?26a,
and the other region is connected to one of termnals of the capacitor

el enent 168ahasanplingnudseciupplied fremothe shidt resistesi Tl presen invention perforass our ce
region and n region of .th ansi st 1673 I.s connected to Vss, and
the of her CFlESH P Bubiif sBhid s A0 3 arSu inet oih e SRme th Stmaline
termnal s [lel tehen g&g@ % &l ement 168a is connected to Vss, and the other
termnal i's connecte to Sne gate el ectrode of the transistor 167a. The
capaci tor el enerHowléi8a thd snsplihg palls® i9hotiapaliii Geaifl AirBetBRIGEcURNE ffigcof the
transi stor 167a. The operat| ons of the first current source circuit 423a
and t he sedtsnd o rivéng methade e Thiersigriai sﬂmﬂadvﬁwmrﬂnaompshmvmmahoFragogEalare

t he sane as thosg of the first current source circuit 421 and the

second curdPSHEOrdBatis copnactad to M%ﬂzt%?wowees@emqw m B‘E 3). alpemfgtwas,  and

t hus, an e that,
in the cu‘r%irsgdt'?& g‘%k‘?@ebgﬁlﬁfg‘lg%l&ajzwﬁéﬁs il "IE—"h‘IVﬁh $Hbtﬁq1j%{£? gﬂocglf frf) tukei gnal
current supRplieg phlk®ahd M@ othdrd inplf WRR theSPeHat frofi Mmgtco‘h%%ﬁu@é the second
current source circuit 424a, the signal current supplied fromthe first

current source cFhecuirtent 8Gixcowirthie 42@ a9 kontealledelnt a settingesignal daput W2 4e and
t he signal current supplied fromthe first current source circuit 423c or
t he secondewRipplest isseipplied yith @ eurreng (referenge cwrrerik feonythe térmieal ;. anthat

is, when th nal current lied fr mthefrrst nt source circuit

423a or tH ?%@%% ?ﬁr”FW’%’WERﬁ@chV@U feforsnce C"t’WEt)ETQj’h e termpipalt suppl i ed
fromthe first qu, c r é €

circuit 424b, and % ‘{eﬂgst?gﬁ QS rgﬁl&gﬁéﬁg‘? (Fi %P}gtﬁtﬁ‘f%hwlm(r:g c%rr?isn#ssource
circuit 423e @nctrah@clsgpgndnmr capatiterodevice £33 €oti xteta4raﬂg aBpfe-86lrcé Yokage 2: 4,
the size of the current can be controlled at 23 8 levels. In the current

source ci r¢gdtofsthe teansistori 132rcarrespondsNoObE it amd:mt;pogmet cirmast 470aer the 170c

is selected accordi n%’ito the 3-hit digital video signal. Assum ng that all

the anal og®SQfd msat 6‘&?‘6’“%7@? are turned ON, the current supplied to the
signal |ine corr t i en | i.ed. f ,om t he
first current soﬁ?gée)ﬂgs?rc hﬁc{'&g’ﬂg&rg"%tt#2?30?35%%2&8&#ren ﬁtssz)ﬁfcg “&'P 4?!?

424a, the signal current supplied fromthe first current source circuit
423b or the second current source circuit 424b, and the signal current
supplied fromthe first current source circuit 423c or the second current
source circuit 424c. Further, if only the analog switch 170a has been
turned ON, only the signal current supplied fromthe first current source
circuit 423a or the second current source circuit 424a is supplied to the
signal I|ine.

|->




The val ues of the currents supplied fromthe current soeurce circuits differ
from one another, and {taus, it is requited that the val tes of the currents
that flow through the first current line 426a to the third current |ine
426c are set to 1 : 2 : 4. Here, the transistors of the current source

circuit 420 shown in Fi 81 7 are all of n-channel type, but the present
i nvent i on the syiieh {34 mnd thersyvitchi 136 ape aragthON by thesignab input wia the tarmérchl ian t he

current saqurge Gjrcuit . e operatjon of t rrent, squrce circuit 420
in the ca?’é"@ﬁ“’ 3@‘? Yo ﬁgﬁﬁi F}“’-t %‘@ﬁé‘iaﬁwg "f%lecf ﬁ)é‘? 5&&%6 signaljaput from the
above- desqd, ; i t j i irecti i.n . which a
current ff%o\?gsggﬁégﬁ%%%g&gﬁﬁﬁqu? l{gﬁ’epg{é{?énqtt (Fhrgél{gﬁ%et &P 3 c‘§§§85’ 1 e@rv%lﬂé"‘rrent
i's connectteningl h@omVihe rbfeten¥e donstatd chiftbht sofrcd @99 doRhd B8l {oNBE 8@frertJine,
omtted. Further, in Fig. 7, the detailed circuit structures of the current
sour ce ci randi a pretle@mint@3chazgedist tetaived iretite capaciter dévieuil33 4PHbOchagdds ar e
omtted. However,, not the current source circuit wth the structure shown
in Fig. 23¢ainedn theeapagitqredevics ddp watiktheqyrent frefarenpe cemreni:that Bows fram i n

any of Fi 23(C) to (EB) ma used for .the current sourc ircuits 423b,
a25c and. s cBH shRehlRrE PGhrtbERs fcal 3yt s Walh cpgemat b branurir
source cirggpit used in the signal line driver circuit used in the case of
conducting digital gradation display with a plurality of bits can be

desi gned by contSubserueatlpl the awitchieD134t6 UGY lire surntdIOFR Ly thb]igRReinpher e
Vss is not replaced with Vdd when p-channel transistors are used in the
current sdhioughthe tegminals pand ds, Asireresult singh dhepredetertnined icharge iiretdinah a

bt voon Fill (o SSEHORAgIES LIS HeRsitoh b3 i ettt Al oA A SRafent

: t i { sp: i eyl imited. , th

St et ur o o FaRERR N Rpdrtifloh MM BB itel 1t PRSI o o°

different (higRad &dine coftrélNGyiRdh)Y the WiRhIETRC HhBaHe WivitBh 185 8EMERed %o gﬁ&: 8-|
si gna

In the current source circuit 420 in Fig. 8, whet her a pr edet er m ne

current i soodegive stase,tduerent fowks to iarpixedicofidecsed tosthasignal Ha¢1viacd teelinal c.
accordance with infornation of a digital video signal input fromthe second
| at ch ci r ¢ thig1dmefincey thee ates yoitage Qfr thei transigor k32, de smeintpinsdsabras 180

t 188 i i 189. 1 n._.thi i 1. d the t i st
180 1o 1pdrElaRffld ghic VBKALTH He copfeilol B3, Milbin FREEY AMnRdndhE | rout
to a gate tgltRE IR chfreritNg, ! GRSt IR dBP rédiOok ke BaRANE: 135.C hmlffsgﬁ&i ts

413. One of a source region and a drain redgion of the transistor

connect ed magnitude futhe ecwstenndlowr Heoggh the pixdl iche tet beitrolied owitkARe tiRghg 0 one
of a source_region and a drain region of the transistor 183. A 2-bit

di gi tal vilBHuenced by the varigfion in eharagiaristics|of the draasistors penstitwingithe signalB 1
fromthe SfHoe! dlatch circuit 413. One of a source region and a drain
region of THETFAHE™Yor 181 is connected to the source signal line (Si),

and the other i g,¢RNRREWARd Ge &@%?Qf'gﬁ?%}a?gﬁﬁ%gﬁn&&% fx?@qlo?agz;xfgic?b a

region of the transistor 134. eo signal’ s 1npu

gat e el ectwisdethofswitohest 138&ids 139 ark@dmicd eontlicheondacivedstate] Glirent Flowstio 4He3. One
of a source region and a drain region of the transistor 182 is connected to
t he sour cePixglgaamectadre thessignalding vishibe terménalics connected to one of a source

region and a drajn region_of transjstor 185. One of the source region
and the drain rg%‘?r}ﬁrﬁmgfm Shzé&%t AR fugludigg switghes 444 to 147, a transistor

142 (n-channel type), a capacitor device 143 for retaining a gate-source voltage VGS of

the transistor 142, and a transistor 148 (n-channel type) corresponds to the first current
source circuit 421 or the second current source circuit 422,

In the first current source circuit 421 or the second current source circuit 422,
the switch 144 and the switch 146 are turned ON by the signal input via the terminal a.

Further, the switch 145 and the switch 147 are turned ON by the signal input from the



185 is connected to Vssy and the other is connected te-one of the source
region and the drain fedi on of each of 3#he transistors 180 to 182. One of a
source region and a drain region of the transistor 186 is connected to Vss,
and the other is connected to one of a source region and a drain region of
the transistor 188. Gate el ectrodes of the transistor 187 and the

transi st orconEd linesvia thy terminah dsi dhen.a qurisnt (mafererice fournent)iis supplied via thee of a
source regjon d.a drain region of the transistor 187 js connegted to one
of the sogé?%nemqg%iff)oﬁn éﬁ%l CPﬁsggrﬁrcé'i“ﬁ"} SYEh 1@& Goacqted, tQthg SHrrergling and; e

ot her regqi L t ; . r S t j I nt
189, oneofghe CANRGE P pRitr Btyild BEL T PARS e oA Mol s |
co~ect ed tdeviee d4Bruatil tHel direhd (efeddiide ichiftem) iRk id HOWATrdH (RO BOREnE Cuirbntone of
the source region and the drain region of the transistor 186. One of the

el ect r odesowre t198 hespmes tidentigalywith aléQin suwemmdcthedransistoneldgat &Vidrethier odes
of the transiﬁtgrs é83 to, Jhi?gi and the other electrode is connected to Vss.
The capaciSPFh J&¢iand thesswite arertumed (N siRGe ; EAg-spREce gRltage ¥ ef thel t ages
of the tr L : h u nt ur.ce, cl r cui 20 shown in Fig.
8 conforns g%ﬁy%ﬂsﬁsgte{rﬁb gsi’ggfr: (t:ré_ns Sltﬁrct{gtels 35@313#5?6“3? 4 pqr) i'ned with
reference to Fi Gubsed i bt ol e
transi stors 180?5 E%f?%%?wisrﬁkfgﬁggﬂed a{jvd?rt)éi(}‘glﬁltglclmgg?%nse%&lérﬁ@ﬁne%%re, an
expl anat i ¢he timiras oapad all | ¢ Dtesuhgesifcs thergredaerhtifed thidipé s b2An&d @Mhel N
Fig. 8 is omtted. Note that the current source circuit shown in Fig. 8
shows t he capassiondeviee 14D the trapsistor 142 has asapability eftfloyding @ecure0 hating nunber

f which i | han..t h o f. bi d a in Fig.
. "Fur t BT FlrmeslPrue S Bl O s pismet Suraf Livo L1 vt 401 CFlgntlor o
of drain cuﬁ@nt“‘contrng\Hi;tﬂgnig Surdkd 14 fhe! %)?lﬂﬁétﬁlcosrtﬁe,lglﬁretn? i%ﬁ@)p{liw 16 .atsgﬁxélhe

signal line Si. Her respective aln currents o ransi stors 183
to 185 ar eosmdctédotolthe sipnal fine &fidtheternsinalec. 0f AL s Gitne! et gdté voRAdS 6 thed at
23 = 8 levels. That is, the difference anong the values of the currents
suppl i ed ftrassistond42 isspreviously setl®3 preddteaniacd gate violtage b ¢hedeaplagitori devidei ch
the WL vgl‘%%glyﬁf he transistors 183 to 185 are set to 1 : 2 : 4, and
respectiv ArHRWSCUFent cofresponding. tg the anal currenty luy Howsdocthe rdspin

i J . t t i to 182 . I
ccor di ng vt of e wabislot 185, "D, SRL HaBhRcR e e clofp oS e
transi st opsxel @6h be chbiiZoRd®witHoneskifNinflubficealsy ﬂ{étvaﬁﬁﬂtmﬁ i Enhrdckhgtis! gnal

| ine corresponds to the sumof the drain currents of e transistors 183 to
185. When thmiransistogs tomstigitingdhe digallhims doeercitcauitned ON, only the drain
current of the ansistor, 183 is supplied to the signal line. As described

above, the gate Yesmihsawitches dfd apd 443ase syraed FF ¢ gats and @ sourescef 8¢ t o
h h i Ng- i i nf i h d, .Here, th
“hfor mar arni1BEERY a8 bt A RPEIR! bRt PRVl SRR A SRt .

but the priesaphcitd?\dedict 243 iissdiE‘t‘?i'bulelg Rsbq8 tietrdistor lﬁgrmﬁxtﬂgﬂjaﬁsisthpfélmnisa

setting-operation information may be shared also with transistors
di f f er ent avwmatinallyTtuated ON. t [Heré, the) fassinérs JaR eantl 481 an@ bsupl@d il riegruadct ed
to the different colum transistors in order to use setting-operation

i nf or mat i éke gHetherash areTpemrnecteldo gagthethenf Theraferst theomansistars 1d2iand 148 be
set can be r,educed. Con uently, ti required for the setting operation
can be reddd: .e"ﬁﬁ aﬁlad?‘ﬁﬁ%??e g:iuﬁbséort H&hﬂl}wﬁtﬁ)\h"@mtlﬂ%ﬂ@ E%fﬁ‘%%f ‘ﬁgﬁtﬁced,

the | ayou rrglﬁ i t cuygrent. source circuit
420 a ci rtgﬁﬁ{e%gttﬁgc%te E?‘é ﬁ(l{@hﬁ%lﬂﬁ gnrpélg% P?fr%?l at Ji]-lglﬁs’ IL'—{lf'%.va!?.e gﬁgur&fﬁir ent
source Ci sapplied42in $KOWAninal biig the?@ttiaSoperationUsih Webmhde l@%e?*ﬂha%%fe(i/gﬁé 191,
192 are arranged instead of the transistors 186 to 188. en, in the

current sofircogent supplied 4@ $hotanminal i ig. thg Gnputhepespionat iThos,i wriohe lsalze as
t hat of t2e ﬁurre,nt soyrce circuit 420 shown in Fi g 27 except the point in
that the &HHPSSIVIEDSSFSIEaNGe W o GapnciiapsRdlisnosed Rettvesn thestermingl paad( not

shown) co 0 t_line 190 flows, to the capacitor el epent 189
when t he gﬁm@fegﬁggéelﬁ%gﬂglé%grnasrogmteu?aﬁlgbcf et peen {]aﬁtg"ex ‘?'ﬁiﬁ%‘fei"glﬁ’ {ng
omtted. setting@pefdbR chhBE coRPl&t §iibElyOPR &kiQ i e
circuit is pe%fgr med with thgl%t ranéi gtﬂ%r 182 be%nghfﬁngﬁg&héﬁgpégggﬁ#hi sis
for preventing a current | eakage. Alternatively, it nay be such that a
swtch 203 is arranged in series with the transistor 182, and the switch
203 is turned OFF during the setting operation and turned ON during the
time other than the setting operation. The current source circuit at this
time is shown in Fig. 56. Note that the transistors of the current source
circuit 420 in each of Fig. 8, Fig.



29, and Fig. 56 are all,of n-channel type, but the present invention is not
limted to this. P-chanhel transistors3fmay be used inithe current source
circuit 420. Note that the operation of the current source circuit in the
case of using p-channel transistors is the sane as the above-descri bed
operation except the point in that the direction in which a current flows

i s change@umen cohieolpwyyiteh) isnat laatangdde whap slus switches dd¢and 145 eertnect €FR, 0 not
Vss but Vdd, and thus, an explanation thereof is omtted here. Further, the
case wher SUNEY oé"’sﬁet‘herlé‘ﬁﬂé‘@éﬂe%d(‘ﬁtgﬂﬂgwwet"%thé@m@?ﬁl Csource circuit is
structured by ugj -eha I\ L1 i rs..that.is,. ase ere the
direction in miﬂé’ Eeg%lgtcﬁllgr g%@“f%’%‘%%’aié %%f"clglﬁgllfb‘é’,hlcbgﬁe %émé{’ﬁm;i' ‘?:fld@gsi ly
with the ¢ @i AY). Fi r tiaj of

mul ti - phasemﬁgcondﬁgﬁt E%?(??Eﬁgt ﬁs 'qgge@ idé)?res I \?gﬁga%lg@%c%gs?‘?{yﬂgga%hed.
Further, tdrminigsicisiadde¢dto the stractareodf Fipe2X(B)UCTHiS tRnstriddgePPLFitkl 23(AYf t he

signal line diver circuit in the case of perfornmng 3-bit digital gradation
di spl ay i And R3B)earp addadewith spitches-isramged in sdriesptherbpitbeingmndified to shaset
limted to.3. bits, .an .Spl a ith . an arbjtrary nunper of _bits can bhe

per f or med°f Elﬁst #ﬁzﬁ) ap izgt%ﬁﬁ i°£dé"ﬁff°%’6a§d ¥ith dhe fegmitiabd; | The stresture @t wi t h
Enbodi meny,Myde tmo 14k Bl 0- rent., sQurce,circuit
corres pon?jkll ng tzlt %Oa%% éilrc{d\i%)%h%g}rn ﬁg‘anl%dﬁf (:)ZF1 ’ (3)8n’g377'é Pgﬁglcgﬁ‘jl%ﬁg%étsraré I){o%d |8¥| Fig.
1. Howevearragging MOWRWiRRhéEd th seties dn RhelFidti durrefi séutbe @REuif 201 1P lthe sEHlit S
corresponding to each bit may be arranged for one signal line driver
circuit. Thaedisagcamiratit42d.s tine is Fig. 57. Note that the structure of

Fig. 7 correspog_ﬂs to the di agramof the case where the structure of Fig.
57 is applied tdneRaEuctireiawhigh ghe eyrgpnt sourcescipeuit$3Q,including fgr each sigralt i ng

i nf ti ' . pl. | it f t i its..Th
i agr am afne iR SIRREHR IR BBl Rley, B il Ay Mot bbRnf bt sifinie no
circuit shkonMand 827F1i9 shawn irﬁF%hQ.‘M‘HBG/eEérgthcﬁz?eseﬁ ﬁhvcxﬁ&n iF!ngt lil@ﬂt&d ahidi 9-

62. In the circuit shown in Fig. 53, a setting contr i ne and | ogi cal
oper at or s Tae aumbenob@drena seirtd\eirduitsipegonesigmd dine tis hdtepasteduldridlianed, ahdon of
the current source circuit is controlled by using the setting control line
and the | 68 &8Ischpehitranlys. Ariplprally ofscurrent rsoutce eireuits amapbetsee suels thather e:
reference _const ant rigrrent Sour ces 109 t he .nunber gw“@% ch is equal to the

nunber of CERYAN gprent sourcad are Araded,carrespending thepto.and thatsigmalbgprents re g 1
; ey ; ; . U gl _
Tt bl G e il B fr S

e current source circui
struct ur e cememrsourceFtigeuifs 9420 Medysbé tppsHdAl For Cachl Sighal’ RS PFilendh difgalt i me
of the setting operation. This is for preventing a current Ieakage.
Al t er nat i gairent may heaset by differantirferenopiconstant currentznonenes) @09 for therdspsctinet h t he
transistors Ato SwWi t ches ar%aturnef\ld at the time of the
[

C and .t hat trkb._e OFF
setting ofSSTHisgprce gjrguitss0c o FoRe & 1t pajbg sueirthata Lbitgaference constant
correspon t [ ' | e structure of Fig.
53, That | eesOtel R 18 o3 e oftl 51 bhe SRR R BT o
struct ur e2dit Fferen&d coiidtdne TRABASsdulcd isOused o det G- sififhl icBrrénCior Yhetofthadr am
of the case where: reference constant current sources 109 the nunber of
whi ch is euuert sparct legrcwitandi2), and a Bihisredierencer comsigadcurtenesancsisantd wuget @nt
circuit shown in Fi (% 2 is_applied to the signal line driver circuit shown
in Fig. 58enalhenrreng fan ongof the grrenf gouros cispuifss42fl e Tty 3tbitedisplay ean beour ce
circuit. FLE' 66% corresponds to Fig. 7 based on the correspondence between
the strucftre™ "Fig. 27 and the structure of Fig. 53. That is, the
structure of Fi JatateTe S i Chur. ig. 7
corresponds to glhaqp%s%m {{ﬁg 61§/|Jtigﬂ3§g|9cr>%c3|§t{u (%ii}ggérag%ugél%ﬁ@gégggénﬁg@? e:
r ef er ence vadativnan TRIUcHaeRteriBticy fitlssupPy o degiredioirednt &f theloutsidel s smal | er than
the nunber of bits are arranged; information is shared as in the structure
shown in Fig. 54himembedimeninmpdemayherashitraciy eembingdwith Embedigient Mosle
applied wi,th respect to the signal line driver circuit shown in Fig. 53;
and the stlructure of Fig. 23(C) is used for the current source circuit.

Fig. 61 c gsdnldeMadehh 9. 8 based on the correspondence between the
structure‘?l(lé)(?1 (lﬂg. 2[\7/fo ﬁgbthe structure of Fig. 54, and the structure of
Fig. 53. 69 | Fig. 62 is a circuit diagramof the case where: reference

constant current sources 109 the nunber of which is smaller than the nunber
of bits are arranged; information is shared as in the structure shown in
Fig. 54 and the constant current circuit showmn in Fig. 1 is applied with
respect to the signal line driver circuit shown in Fig. 53; and the
structure of Fig. 23(A) is used for the current source circuit. Fig. 62
corresponds to Fig. 29 based on the correspondence between the structure of

~ o - o, Y B - o, Y p— — '



The reference constant—-gcurrent source 109 for supplyiprg a current to the
current source circuit y either be iAfegrally formed Mith a signal |ine
driver circuit on a substrate or be arranged on the outside of the
substrate by using, for exanple, an IC. Wien integrally form ng the current
source circuit on the substrate, it nmay be forned using any one of the
current source & théuembodimenhmiode, thostrusturmof @ light gmittieg deviceincling 2, and
40. Alternatively,.it may be such that agnly.one transistor _is_arranged, and
the curreNEMIMgHriver Eléﬂii?%qetf‘%lireﬁ?f‘té’&v&{}f‘%%’d@BG\F‘EW“E“&/B?‘P%S@'é plied to a
gate. In this e I : t. e ' f ot
reference ponstgg'%q%ﬂg?%mg? §1§&¢%2& 1@@%&1#&&&3%&19@8@%{Bﬁ?ff’ﬂgr?x% 4&2 an
exanpl e, mdudigd aSplaMSity BE phiclh@siged df GnatkiRadn h Subsirat361, WY RiclddBe 2 et hod
of applying a voltage to the gate of the transistor to adjust the gate

vol t age i sigealplineydrilver aimtuit 1403 @nd dirsteant] secomeisscaniing dine sisiarety cirdufits g \andne

current line is required, transistors 1840 and 1850 and the correspondi ng
current | PR Hspesipheryof the pixchpasioa #02; o Ny hifecths signal linedevermirguit3#93 | n
Fig. 30, the.nmagnitude.of.a current is nt ed by adj.ust.i.ng ate
Vol t ages ARDHECER BARRIEE, G outs® 4 And, 205 Bl el i1 G #3o
fromthe guishdtvithion it Sotl idlted 1o Ahist Nihet | S kP 1830,
1840, and91850 arve desilgned W t% t%e {?al uese B@Wrwggrwgaps%{@% ni&)?bg . 4,
t he respeathitraril@PNesighee deperadity 6f1thd pixtl stridctured. Shiavals, ard sdpplidd ftbinOthewi | |
be made of the case where a current Is supﬁl ied fromthe termnal f in Fig.
31(A) . Asoytsislario theysigea linerdrivieeciseuitedQdrandethe fiest gad secopd tsagmmingslinpdiiverd t o
perform adj us t, .t cu n alue nmay be varied in accordance with

t enper at uf C‘&'}'far@aac?f‘gr“ila t"i‘?:éf’éf‘\%io‘{he li ke. However, when the current is

i nput as shown H#h.Fi 4nf | . Ga P AN g I
structures shovmmfngtlﬂ—lldg@?s( §%d gfﬁ)gﬁggﬁg&o?q%ﬁrﬁt Eah&égﬁé)ggtsrc?@ ﬁ gol\l/dengﬁ?‘ﬁrough
the curregirchits#R, and 408! villdR d¥scribedniiig FIREH(BY.O PR KAPAnd ie@%d‘ﬁbaﬁflfﬂ? the
termnal f. However, when a current does not need to be flown through the
current | linedriver cinluitag64 and 405 caohtinclodsa slift registir #07 bmd k bpffed408ng Theput

fromthe termnal f. In addition, as shown in Fig. 31(B), switches and a
capaci t or Shifiegister4()7 sequsaully outputs sraplingspulses i Acegsdanse wvitha elaek signal

or "ol £ ag G eaR) AUt Bl1st (SR ahd Sp HRReY cldeR RemdP kS - Tnefatedh G omer
consunpt i gimpling PRSI RERifleadH BRtbutfed 408 sre%?ma YERDiny 18, dnd thé ec%m:%g and

31, information Is shared with other current source transistors arranged in
t he ref er éincearecestoabd icaselected stater foe cadlipbind. f | Righdly aret dequegniatly tvarittenrtal s of

the transistors 1830, 1840, and 1850 are nutually connected. Then, Fig. 32

shows a cabelsgontelled by therselestedsigmablinesn i s performed for each current

source circuit. Jyn Hqg. 27, a current is i t froma.termnal f, and the
ST ng 1 cont r loRedhdlng bk ialohs ikt MRYm lEvEEMRnkS R i pieditd | any
one of 1 N@eRldel Ghe st %E%M@r 407 dn@" thE tRiTRRk %og':' ofition 2F thedevel ‘shifdftd. 40
may be applied to the citcuit shown In Fig. 27. e clrcuit sﬁown In Fig.
32 corr espirogis enabdlathexaltage aniphitvddi to be iftgessed.cui t of Fig. 23(A) is
applied. Thus, the setting operation and the input operation cannot be
performed sinul (Thifctrabedimerthapds mag beiarbitrasl yccombingd with Enthadiment, Modes
setting oq\t/aar“gti on for the reference constant current source needs to be

per f or med Ha ti mng at which a current does not need to be flown

t hr ough tt(gmg%img Mddd&y Fig. 33 shows an exanple of a polyphased
ref erence “const ant curre%t source 109. Specifically, the exanple

corresponds to thehi§ emBbEREAt HOAS, tAOHetaldd RAct i YhE Bpekfor 6 tﬁ@b%ﬁal’flhﬁ ,
structure of Fig. 47 is applied. In the polyphased case, circuits of Figs.
32, 30, andivedcineuit 403 ehdven appig. dd(AHwilbbedesaibede Irhthisvehbediafenc modent
supplied to the current line is the sane, the setting operation is

per f or med thosigna decdrives cirguit 4A3 usesdincthe Gase of perforping il rhit digisalsgradation
current, thse!%eb .lebna(i)l i E%da reduction in the nunber of currents that are to
be i nput fdllé’ e BUtSHYEY Thi s enbodi ment node may be arbitrarily conbined

wi th Enbodi ment pyRgese dask @oécspeﬁamg% FROY WRAR dedcrdtRal i ARMYGH, aERQbdTENT

nodes, primarily, the case where the signal current



control switch exists /gs been described. In this errb(‘zrdirl ment node, a
description will be midde of a case wher¥ the signal curtent control switch
is not provided, that is, a case where a current (constant current)

di sproportional to a video signal is supplied to a wiring different froma
signal line. In this case, the switch 101 (signal current control swtch)
does not rHeseguensial drivewibbe desotibediiese. t he case where the signal current
control switch d@es @gt. exist is siml ag to tpe case where the signal
current control ‘& i§ 2 sehematic, Wigwi ofrthe sianal Lipg driver @rcuitil03sysgdan theur r ent

control sw . 1 he,.. i | rieflygdescribed .and descrihtions
of the si "nlf.‘a% apf Bgll?mﬁé q\?\? IFI%%ggtéiwgﬁaldf’ {?(gndgﬁglr%@. Eg? S&S‘ﬁﬁﬁ?‘% dEXeR A3 he
case wher einéli@essa ORid regidfer W1, £ BiRdt 14tkh SWEdiER12,% HcbADIRE 2ichil H%,%ﬁ% wher e
the switch is not arranged, Fig. 34 shows a structure correspondi’ng to Fig.

1, and Fi ¢ron@Bntduosest ciratitrdldt ure corresponding to Fig. 2. Fig. 63(A) shows
a structure corresponding_to Fi'q%(y 6(B). According to the enbodi nent nodes
descri bed above,Opgratianisgiill bechristlyrdeserbadr o Thewhift Fegistercliltis spnssifuted byhe

i deo si t t.he rrent to.th ignal line. In this,enpbodi ment
viddeo o1 gk okt #Brdingof Hif b o Syl gkl R b ek et Pt "
bi el str ity SeIS(SRELRY o sRrl BES (IS, ahd n ANEASTR SighyPY Brige)
oper at i ng samipling puistd arb8edquen@iillyodpacr i bed. First, when a swi tching
transistor is O\, a video signal is passed through a signal line, is input
to a pixel, and The samplingtpmises, which have hpacoutpnt fremi the shift chgistérdfll, are
transistor, i s tuE]nef‘d g%l}cgr .OFF dependi_rr})g on the value of the video signal.
On the ot HBPUtHgfge Tigst éicutt fléc e Digital (yideorsignals bayeabean; inpupto the fimthg a

. i\ . ' is ON .th
Curront 1115 ouit 12 Lo SR Xalha'ih 348 Rk R ochopob R L Bl

emts Iighhput\fﬁﬁﬂgbhﬁw(yah,\piﬁﬂg tansi stor is OFF, since no current flows to
the light emtting el enment, Re light emtting el enent does not emt [|ight.
In this manner, Ianthenfige lagchdcsplitddd, upontdumspletiae of hoidey-eignalo tyiningo
states, nanely, em ssion and non-em ssion, can_be displayed. Thus,

nuf ti - gr acPRETASANS W Golymantothe dastieolwmn, dusingaaagrizoatal setuinperigd saikatdhpulseet hod
or area gr; ,Qn t hod. e.that,  for th orti.on of the curren ource
circuit, a'ggl?é)ur%gocfgg Segong 'ltglgctho‘f'fc“?to‘}l?’eﬁ&ﬂp‘f‘g‘?yﬁgﬂ%l? retgined 4in tg?,fgrg%{at d 40
i s used. TdRuiAlLb WRArARRIRYIIR BalZRYo i bl €

source ci r(l:uiut to berf | own vl\/lRt ﬁﬁg %o%gfggfr%‘?q%tgggg%@t E%en&pgerﬂ%gfri’ruél%gﬂ{che
setting opddat sigml§ estainbe irc ther 206nds EGhCErcuitr £18 hrehpdth® thé ¥Bhstarit t@rrent

operation is perfornmed by inputting the current through a pixel current
line. The %’ét"(‘i“ll@abﬁ?érs&mf?@ﬂleﬁ or the current source circuit of the pixel may

be perforned an itrary, nunber of times at arbitrary tinme and an |
arbitrary tini ng&hl?ﬁé{‘% ﬁqﬁonﬂ%&’%{ﬂ%‘ﬁ 1p otﬁc tsﬁ%("lf’uh“é%fm%hr‘*&é e being
arranged i [ r.fQr. . [ of .an, .

oper at) on TRPG @ ok BEATLLALTREL, SOBSY Byiker DERRARTERYL irE Shir

per f or med register ahar gFhékaftérd teNopdifticiaRafiéraRd, d8Y idhe-fRinty viRE difhdld Gre
current source circuit |eaks. Next, the detailed structure of a constant
current cipreesissed41Xhefe maybe 83as%) where shovenstant Eugent dirtuindd4 @plays Auoldef , t he

case where a settir& ,%gntrol, | ine and a | ogical operator are arranged to
the structQPECTHPE i gg.“ sigp3l iptg angRalog sighabl es the control of the timng of

perform ng the 4l tration for the.current urce circguit jn e
signal line dri \Sligrth%ir}’rg%sgﬁf,m%?:gt S cg\%% SPIRPEAE, _pu%gs (ﬁa 6'7° °§fP 19 tié%éf’lljgtof
Figs. 64 aregistéﬁmsarem@plﬁitdmeicbn;;tamtcnﬁ;ﬂasfﬁu%q%ﬁ Fig. 23(A) is applied to

the portion of a current source circuit. own in each of Figs. 65 and
67 is the circuilhthecdrseant asecntoiredt 14 .a piaHE)y ofscuant soicd dirdults 4p0GEd on of
a current source circuit. Note that the |l ogical operator is arranged in
Figs. 66 dmevided. dKig. 6(B)muflings thaisignalline altiviey clacuitwralasingoto three signiablingsn
addition, .a. §e.i onsidered in which the structure of Fig. 35 is applied
to the poHP?gﬁ(ﬁ@£ﬁﬁchﬁWF@nt source circuit of Fig. 63(A). The detail ed
structure of th rd: hECU ' v, i.s .shown in
g 68, Furt heroa reraoufe el Bbicetiirof vl A il ARRLGRNG LR
operator are arranged to the structure of Fig. 68, which enables the
control of the timng of performng the setting operation for the current
source circuit in the signal line driver circuit is showm in Fig. 69. Here,
Figs. 68 and 69 each show a circuit in the case where Fig. 23(A) is applied
to the portion of the current source circuit. In Fig. 68, the setting
operation is perfornmed for one of the current sources by controlling the
setting control line, and the input operation can be simultaneously

Y . o e — — — NN o L




An enbodi nent node of ;the present invention will be described with
reference to Fig. 70. ‘1 A Fig. 70(A), a38ignal |ine drﬁv%r circuit is
arranged above a pixel portion, a constant current circuit is arranged
bel ow t he pi xel portion, a current source Ais arranged in the signal |ine
driver circuit, and a current source B is arranged in the constant current
circuit. wheh additicatie: qurppnt scnlcd ciommitt420 is supptietd withid aatenfyviabh @iRinaed |
1. 1. ~ 74t as IA IB, and a signal current supplied to a pixel is set as
| dat a, | Afrem greferppgs ¢onptant custenbguremiQ®. conneeted (ohweuriens lignal Aswitckd0l | s
witten ipto the pixel, it is.set su that currents are suppli from both
the cur r cfEhah By’ Rntref Sushchy i hrobided befiienht PR spuRe ENBHt 650 apbs
current s j f ' CiH+" L cur.r ent
ot ai ned By eECReLBARGS s AEPhn N 4al e foMferCHIT Gltha EOMEREcdingol SIS
current otortitled Wy BB viROWIGRLA TnltR¥BasdeGyRdIE tIRI villko sighAri§hWripht silBRaISRI 1 NY
operation of the current source B is conducted by using the current source
A, wher ebyguvent iipsupplind fioenthe Susentsoasemiicsit 42a 1o be pivde ©netht esntraky) iki g.

70(B), reference constant cuyrrent sources (hereinafter referred to as
const ant 55285 Whers the sddeacsignal 45 a dark sigpal gthaisxitch JQd (ignahcurrenheonsiok el

ti . ti t,i f th t I it di
Phe. s gna istiab sbRtefRERd flobly & it T8 B! haf j 8¢ tirdiispince.
per f or medcidnit#2(Bast Eapabii bt ﬂ&%fg P e§eterminéY E&Hén‘?,rﬁnthﬁﬁ tg% ?‘8? ngSponds

to a current source for setting th rrent sources C, E, an erence

current i & supplitd ¢sl theoopixbEor ot isrdongrolied by thé switcii h61 @sigadl dRrrehotentidrat , in
Fig. 70(B), the constant current circuit arranged in the |ower portion may
be repl ac®¥itéh)t h a signal line driver circuit. Thus, the signal |ine driver

circuits can be,arranged in both the uppet and | pwer portions., K The
respective si gndt g ngsfﬂti P&pntiqn, éE"r ?@Q‘g‘ak‘ﬁ’%ﬁ%rt © cyreRtoifuren ciseuit Hé0 upper

and | ower r i j P

el o ol aiehe Monfindlf Eivapdnde PR shiplih phis Sl ko e SnfeEPller
possi bl e Depérmlisg an lthangnidtire or Arive R§stemtdfi the capehtdouri disuiNngle siaﬁl?ﬁh
operation) of the current source of the signal line driver circuift, %he
pi xel , thpulseis vottdisastly depwf andhinsisad,ed sigoalcbupplied frem. anTbetpef ©rminal bfa
setting c n.bg made with nore accuracy. This enbodi nent node can be

y ) TEN!
ar bi t r ar i 1QBIROABITAIOE CORReRteg 1D 3 dFtHBR CoNER] dine {nqt shown irkige @) isaRauti> | n thi s

enbodi nent, thentli i.on Wl 1. he descr. bed. in detail usi ng
Fig. 14. In di s&g‘gﬁé@@?‘g@%‘ ‘gﬂ‘é‘ﬁg%ts}’?%%?%? SPEFEIGE 5 MM )ty Remptie |
li ght em phlséGardethe CtRer Mpht APRidal RIHPRE WithSthE gl k¥pARAUoR GhéReridpat 1,
as shown In Fig. 14(A), screen rendering is perfor rredpabout 60 tines” per

second. Thomrodnlie. esItusj ¢hkeesstting ~dff the curdent )so(fdei cikemit A0 df prrfoemedriy not
to be recogni zed by the human eye. At this tine, a Eeri od during which
screen r efcfOFdange aththe tigring af thssampling gulse gr theesignahpupphied ifiom thaugput

exanmple, n thi odiment. a description w.ll b de of a tinme gradation
met hod_di Iedpipd G ﬁﬁm?ﬁéﬁeﬁ?ﬁﬁ‘%‘a&’%‘?ﬁ%’g‘%& %‘i‘.‘t‘“%"éﬁ‘ﬁgﬁf‘c-l. In the tine
gradati on met hogio Ot iHARBndAldeWlives bt ﬂsﬂng ’iﬁé)sélﬁﬁ’é Wb &kd1t1¥neO gst'ﬂ@f rame
periods. In many cases, t nunber of divisions at this tinme s 1dentical
to the nuhdpral opergrordastiown ini Fig. 4Forintthestadigre 3hown $i FIY. €20e60RE061 @9, a

case where the nunber of divisions is identical to the nunber of gradation
bits is shbomaybparpngasinstgad ef the bogi¢aboperdior. gr adation is enployed in this
enbodi nent, an ex le is . shown in ich one frane period is divided into
t hr ee subfranme Eg&ﬁ%dgs tgl-_tpe pluctirs o(f egqurgﬂl( guree circuit 420, the structure of the

current source circuit 420 shown in Fig. 23, Fig. 24, Fig. 38, Fig. 37, Fig. 40, or the like

can be arbitrarily taken.

Moreover, one or a plurality of structures may be adopted for the current
source circuit 420. Note that, in the case where the structures shown in Figs. 23(A)

and 24(A) are used for the current source circuit 420, a setting operation cannot be



Each of the subfranme petiods includes an address (witkng) period Ta and a
sustain (light em ssi é)_n; period (Ts). B¥he address period is a period during
which a video signal is witten to a pixel, and the length thereof is the
sanme anong respective subfranme periods. The sustain period is a period
during which the light emtting elenment emts light or does not emt I|ight
i n r esponsendugtedhwhile croinpug opération tis eonductddne Thdtbfass thiRekéttiflg operatibh s
time, the sustain periods Tsl to Ts3 are set at a length ratio of Tsl : Ts2
Ts3 = 4heeds to bg pextprmedwhils the dngut pperatien isawgperformedo  bicidentally: thiere iser i ods
is set to,2~-~~ : 2~"-2~ :. .. . 21. 2 Depending on which o f the
sustain pgr%f’%ed‘gh%fe |pleld?§s Qiring Y high é\celf’r%lﬁtOPS?E‘PBﬂ%&é’ﬁfnfggp?)‘ﬁarﬁr‘{aﬁﬁﬁif‘%‘?ﬂtssi on
L0, the | 8RdinRl UiasPRf GRH Aluident WUG HEREDIO W cofffidsSadk! Rlifediugne
frame period is deternm ned, and the graddtion representation 1 ¥his
per f or nedseldlted ,bud prpfesibld €had s aibitedty Odol@mpi ool b& RBIeO¥d.NOThée dré,"R is

gradation nethod will be described. In this enbodi nent, a description
t her eof wi¢dirable thatie deedder rcinauit top thédr Ekpicapble hbeonduatiig gandbé( Blectidncigr r ent

i nput net hod, i lied to.the pixel sh in Fig. 16(B). First, th
ol our masssia sHER reistet i Pl B3 i HRepdeneitatitis Shavmes mgxarsplcn Thest

i i ) . i i ne..603 . select ed d TFTs 606
o B0yt fochliar AR A3EHINFi SBNC LG, Wd i o Fiob iRt EuedlGlute ¢ o
time is ugkéehiff dotPedfdthed Wonf e firdBtAumhNSthe M?eomnﬁrﬁd&hgﬂ ghg% pBar ge

has been accunulated in a capacitor device 610, selection o I rst
scanni ng penfiemndxandamlyhe Thew, ahelleagehnofithg time T6r fordubtingd>thd seRing@ipeiatiahed,
and the TFTs, 606 and 607 are turned OFF Subsequently, the follow ng

oper at i on<¥sbg,Eeelysetdang.n the sustain period Ts. A third scanning Iine 604

is selected, an TET 609 is turned ON.. Since t.he predeterm ned charge
that has been wrﬂlsﬁee O'P39%?%9v§oéjefﬂ§°(rﬁémﬂlé’p%8icfr8‘l"t alé‘&”bé“ E‘ﬁ(ﬁ)?‘t{}ﬁeﬂ‘?’ﬁ%GOS i's
al ready t ysdaed 1o a ' i ) i t ~ca
flows thereto frorlngamg.] ’rgg{SEﬁepgg’hgg{%ﬂ %ﬁguhéwrggf%gﬁ?aes%h n‘g{préﬁgrrfédn 611
em ts | i gbatpuiTbentegidimes i(firs tolekied bbpit abmivst 1aes) pRribpiBOlogitaB8pétafrddf r ane
period, thereby formng one frame period. According to this nethod, the
nurber of AdishpwndnFig. dd(B). e putses o thottspaentiye batpuh corded digles arei cvatrelak; t he

nunber of displa .adatjons. Also, the grder of the subfranme periods does
not neces%’i’Ff"B?f S?’l‘@g[i% Bules Ganbeputput @%&\egﬁs jann [ the dast golugipdp opder. as

shown in .Qtsis, Mg@f"‘?f‘gggﬁ%tha\a‘ﬂqg%gﬁ?éﬂpg‘ﬁ%&eri ods nmay be di sposed at

random wi t hi n ‘one a eri od. ion, of der may be vari abl e
within each fraperthal wWi@n dUbpdistion @ifforditrPOM tASY ir0theSFdorOhrt aRe® tdbe
scanning line is shown in Fig. 14(D). As shown in Fig. 14(D), in the pixel,
upon t er nberderimed, a$ showmindkigs45(Ads tho dedmd and thind pafput pentiod dinds 2reitarned

i mredi at ekﬁ/ started.  Next, @Hkge tim ng,cgf performng the setting o&;rati on
for the clt®BAR-selseied statg incthe state, in whick;the, frst joutput gentgel ling is dupselerted be

descri bed t b escri. 0. ve enbpdi nen de.that the
current s%tﬁlrggeq‘g%ﬁ’%flﬁ'ﬁ%@"&h%ﬁ‘ "‘?ﬁg’alsf r'1§ J’\)ﬁ?%ﬁgéa g‘é‘i‘?crg?é’g%rptb?‘gﬁ}agﬁ‘ ﬁd an
i nput  opepabi . CTRerbfRdrS | Afdt &Wﬁ&ﬂ%bb&nﬁ%ﬁr&ﬁﬁ?gbuﬁécﬁs% ol BAEH- IR D

t hese operations cannot be sinultaneously perforned. In the tforner current
source ci sanplingpsbiscowputsi Sithilaheasishowpéar Figr A5(R), iththeeité iimovhidethat i on
and the input operation, the tim n? of conducting each operation is not
parti cul apgopnd joptpus gontrel;line; is imjagsslected statemthe firstrradshird ontpmt sontrell lineal i ty
of current source circuits gre arrgnged in gne colum as shown in Fig. 2,
i o 5"t et i Raorastsgsds e, TSR soPa SRR Reck puipet fofor
capabl e of seiigy! . f ] e t] e 1 pput
opor at i on® TR PRRRONE) akdh, B Brcd, re° Eh; b B RBRLER] Jofpiigh

devi sed. pulst He qupr, af fiRke@pluniy sIthliﬁg' palsgr BAdaith@n MRttAe hbobv & &traeiutd, N9
operation needs to be perfornmed while the output operation is not

per f or medrandom seleckion ieretrqompletely penformed Goof the Higststotumt tw thedést tcbRntlt, i ver

portion of Fig. 1 and the pixel with the structure of Fig. 16(B), the
setting o[a\éfra ¥ h ool $PEp solugHy et Bel Selacted doamered dangspthamihabimipess
peri od Ta,j n cahni [ 1.0 | xel jon. Further, in.the case of
Phe otrucBesictastr CPRkRRe B8 (ol Bpefrosl SEIRE Curfilclodee il Ko e
structure of Fig. 63(B), the setting operation of the current source
circuit arranged in the driver portion needs to be conducted in the period
during which the setting operation is not conducted for the current source
circuit arranged in the pixel. Note that, at this time, a frequency of a
shift register that controls the current source circuit nay be set at a | ow
speed in sonme cases. Thus, the setting operation of tl~e current source
circuit can be perforned for an enough tine wth accuracy.



Al ternatively, the setfhl)ng operation of o he current su&ce circuit may be
performed at random by using the ci rcui‘t shown in Fig: 43 or the like as
the circuit (shift register) for controlling the current source circuit.
Further, the circuits of Fig. 44, Fig. 45 Fig. 46, and the like may al so

be used. T en 1§ the periods during which the setting operation can
be perforrfggt%gpg(y%f?éﬁcl&bout one frame, the periods are effectively

utilized, there ' - f: fa@r.m S i oper.at.i .
Furt her, i1 may Thateh t GRAARNRNA inFEE. @bl be b0, B HE o R BbtREn |
source Ci roouirbBed throwih £ odiettlt1eshd £ conteol 2. AMWheE tHeQshnbrdl 1GRAAAHE toStrdln
several frane periods or nore. Fromthe above, the setting operation of the
current scue ¢dened ric i selected blatepar fwitchearrdnged dretweanug Hfirsti steftwiegisteacandracy .
Note that in the case of, the structure of the driver portion of Fig. 1 and
the pixel SEFQd Sl registeris in @ copdysitiye stadg, gnd a sywtchasiangeshbetuern thengeponst
conduct ed J eri,od ri which the scannin ine in the pixel portion
is sel ect es('l])ﬁt é%gsrtgrs%ndpaetrh ?rgash{l}gfglslt—edr'? e ,copcﬂucp%gt@ks e(iﬁf’ﬂlaﬁé” %ﬁ%ﬁﬁ?’ﬁ&% of
t he driverouefhdd 28tatd inFivHi ' fol WG fihEl
63(B), the setti ng g%)lenlr:gtg ricgﬁheg]fi %tttﬁgﬁﬁ:ﬁg reénrf mgoﬁfiﬂé?%t;ﬁﬁtgggx%&%ﬁngr%ggyﬂ |rdn t he
driver porshiforegister dve camomediedtveith one driacheper Inoghich urstang wikbinChisthh puietsignal
operation is not conducted for the current source circuit arranged In the
pi xel . Thils inpyb P Rréb pulsmirem the first shift registes alifta taithgiseeondrsbift register, amtles 1
. <Emhpdi nent . 2> | n thi i nent, .exanpl r res of _pixel
Ci'roti 15 BRORMBECPR MRS SpaLRRIE Fegbier i s ShEbésaitistr D8t i h
reference i . 1o : te. t wnyenhi.on
ol 1 od o &verdriEpinkfhe A0 in Y Frbl B, GHLEDGBEL" HBte R o Berie
current i rdifferepfrbinOhat #H MeXflor AONEeds o e TondRiA, the1ebMefIS] & @inkaah 4 | ne
1101, first and second scanning Lines 1102 and 1103, a current |ine (power
suppl y |i mop-selegted statewi This, thy Switchl a0snged Heowetinnthe Tist shiflGegistedmhditheg TFT
1107, a conversiqp drjiving, TFT 1108, a, capacitor device 1109, and a |ight
emitting SFEMRdhhilf register it in p gi9arconflyctive jsate, and- Siteh aranged betiepw the

source ci rgul . . C S ceqcirguit 1111 corresponds
to the cursr%g(h{d %%%}%Hg% rg%%lg? 1 4%3'? 3rc§é§1lgégi¥eisgaq§‘he clng eISt?ﬁ%rPé’}sﬁrﬁlgf@f i
circuit 4Qaputl @ hdtesPivie!sral Mihds, 4 3aMbli 1225 CoRpRC Erb A fhe ‘

swi t chi ng T 1105 is connected ?o tht:g‘}pflin%rs}’t%l scanniir)lg 'l ne fl%)ech)EﬁSHﬁr st

el ect r ode registeeofThas is,othe esatpling qpuldee staitgnalbel dwtputl fidi tiaen thidwse ¢olughn

el ectrode thereof is connected to a first el ectrode of the driving TFT 1107
and a firAmengether figd 19f lashcolusmser sWhen anpthen glifferent) pperatignenagds do be

| d f | di T 1106 . d. i [ i
T o5 " a0F i8haddtfy 10t b OF dhiied ths RERRECHS] s, 1Btk FiRE 30868 Lnd-a
second el agtwagant Q&bﬁ@fshiiftsreg@.ﬂ:? ehd aft third shit Q@fs?er% fcd ﬁ&gg?:xﬂ}fuiﬁglgstgkj ving

TFT 1107 and the gate el ectrode of the conversion rving T

second el emtlraosieitchf artdnged betwieny tHdthirtidhift registonnrIcSEMist ia 4 Bshdautiveestite) | ne
(power supﬁlly | ine) 1104, and a second el ectrode of the conversion driving
TFT 1108 ikheBothsstartpulsesignd ininpuhto SP2ct Tutses sanplingpulsg btarte td be putgut

§Ih§£? P%dé i G RR ar ity 14 rorbsd 106 hecs ton Bt S ks atigon
1105, The Bariah i Tt EmpRs pASARAAATRTER oilfRIBTAEIaS Ay b BPivic o

the |ight @irhis h0a ReRARNpeditit Gardge cA bDREleLiéd] Y Al TN ttinkd, L Ry &GRY fY ned
potentials and have nutually different potentials. Note that the pixel of

Fi g. 13(Aclek sigmabdnbhsvered, herabyselastion dorma peniglilohgerf thEn ghat 38 (1) pricr aappl i ed
to a pixel. However, since the current-flow direction is different, the
transi st orPeFRNsY PRSSIblE  oljsEdfpice therssling gneratignTaf the) qurveng soyrce, cirquit gan be
correspon F of Fig. 38(B), the conversion driving TFT 1108 of
Fig. 13(A§&({:‘§l?crt§ds%&8;rl1édége‘?¥i a TFT 122 of Fig. 38(B), and the holding TFT 1106

of Fig. 13(A) comhesBRhturhR of Rerdft Sourctitcuit can btadielied Thond§(dereely

on some level to perform the setting operation of the current source circuit as described



A pixel shown in Fig. .-‘—'1{)';( B) includes a signal line 1181, first and second
scanning lines 1142 aﬁd-1143, a currentlline (power supply line) 1144, a
switching TFT 1145, a holding TFT 1146, a conversion driving TFT 1147, a
driving TFT 1148, a capacitor device 1149, and a light emtting el enent
1140. The Fi‘genal Jine 1151 is connected to a current source circuit 1141,
Not e t hat 3PP Narious ad¥pniages e rexbibited 4 For gxarapleoinighe easehwherer pasindssour ce

i it 420Q.. i i | _Li i [ it 403.. Int i xel of
i o 1 el SHEthe Pulnkorki R can b2 e tobiF 7 deied in'§0F Sropnivden 88 1o
the first afiangi &fuhhnfn bbiRiccd teletbest ot IEHRMastd AAMEkRHl;! 0 the

signal line 1151, and a second el ectrode thereof is connécte rst

el ect r ode opératioe pdriod ican bEFsét kg8 Andtier faivaitage! e ahdtate iRfludnee of ARXNRESI ON
driving TFT 1148. The gate el ectrode of the holding TFT 1146 is connected
to the sedenkags inatheicapaditondevite fooreespanding tol, font exavple, esapaditdrsieeioan®dt ed t o
the first . e ecyazgg of the g(iei(ver TFT ,14§ %nd a second el ectrode thereof
i s connect®d'& ycapacqralavics 2 doin Fige Z3(R)y Pha capariten devign 0T e Figat e

el ectrode i i Vi . TE- A second el.ectrode of the
conver si or%g{jar)? 9?%‘3@§$‘@1‘3’?’°?§°¥‘6%%é%§ ;e[g kéy? Reemé’g? PERPSAITURES(power suppl y
line) 1144, andTaeSeasutloe! &8hide0ds Qxfraﬂ,%a G MHRI TuRBntdrsbiidRY citbit 144y i s
connected to one of the el ectrodes of the light emtting el enent 1140. The
capaci t or Intiddntally] th® capacitonnievice dmbytbeesubstitueedghy e ghtectapacieancé dfhihie
conversion driving TFT 1147 and a second el ectrode thereof, and retains a
gat e- sour SBNYYPE o PErdeteommined fharasiis acapmulated inrtire caparitor dpwice threeght thei ne
(power supgl:y |1 ne). 4. .and the other.electro f the light emtting

el enent 1?‘%}{%9 e%&%ﬁ{ f‘\?e?‘&f’eﬂ‘ﬁﬁ%‘lfcﬁu‘:{'ﬁ“‘gr e]{ﬁlgﬂg'r ﬁl?%gd“?ﬁ)f’gﬁﬁl% fortha "have
mut ual |y QGiufré T QPO &l § | | i
corresponds to t hececaségu V%lgk?eaﬁ\égfo?rgﬁﬁf&fnﬁ Bﬁ?ﬁ%g‘l( é@ Pg‘k’grpf)(ﬁlﬁé‘g)st g!pgt.pi xel .
However, Spedficillye whe terdigdal Oine diivecdiicaft ié pdtated aneétting Eﬁcrﬁﬁ&{‘ﬁxia ber
polarity is opposite. The conversion driving TFT 1147 of Fig. 13(B

cor r espon@eriened qply onze duringithe isitis) penidseofithievopemativhT ThisSisobeckusy. tha 3( B)
correspongs to, a ‘(I': T 126 of lfflf% . 6&5%:, and tae,hol ding TFT 1146 of Fig.
13(B) cor AROBBYGE charef accyimylatesly in, thertapaciiorpdevice does Botgpeed fo Be pagied  shown
in Fig. 13tSendt d ' I b &St e St Scapmi. iLhe 1122, a
second scané?inng_ i“g:’eﬁ’zl 3&5%9??%&23%%%69@?4 lrtllcgcsklf%s,gﬂg 'gﬁ?lr Ente i

(power suppiclict,iho@levdr] ¥driowd ndWet alayngitet ffle dabd&itor dePick &r 204K &lttent FIBRs 1138,
an erasing TFT 1126, a driving TFT" 1127, a capacitor device 1128, a

cur r ent - sixep! yher AAnsigtoo comnaciadr tor tHEFTapheidey, deviceapaXs h aesule vihe eandokidd of &
current-input TFT 1132, a holding TFT 1133, and a light emtting el ement
1136. TheCE?rﬁ%PC%m YA in theecapaaitoridevice maycsradpally vary ey timapassssr cWhenr cui t
1137. In ' ' t | ect rode of the swi.tching TFT
HET L0 Wb s, B3Ghend e 901 0B R S R S T e
swi t chi ngthedurieh? o bé inpat etk Pikel AlsoRAried. 9NAY a kdstR, thé ddmiRide éf e

el ectrode of the switching TFT 1125 is connected to the gate el ectrode of
the dri vi mariesFT Tol@évemdhe vhriatidn &l det clodge aécuntwtated dsitieg cdpatitdrl dévicel he
gate el ectrode of the erasing TFT' 1126 is connected to the second scanning
li ne 1123thexsarises adwesd that thecsettingeopsrationdorthg suprgntspyrce chguit és puindisatlpd t o

th i . . Ly | 1124, first, electrqd f the dri
Ter 1127 PR SR e EEedr BTtosbt e chmiey it oted e
el ement 1$§§ina9§lﬁke?a1§ﬁﬁ9?%£@} ShbEAYE cﬂzirg% i};er%%?e?i ng TFT 1127 is connected

to a first el ectrode of current-sup 129. A second el ectrode of
the current - supSuppdse;Tinlthe SaseswhasNRE v athtiof anftRAnC of ERRge Adclulatdfin @pe of
the el ectrodes of the capacitor device 1131 is connected to the gate

el ect r ode caffacitpedavige is farge; Whpsepting-aperatim fon thetduereptatoercel cicuit doiperfifrmete
mrror TF]T 1130 andi;hg(ftger elﬁgérode thereof is connected to the current
li ne (powdte aFss & refroshsd, thoviaricd ghareeyts sturmed frjthe originab stafes gt tremroper30 | s
connect ed ' 112 electrode.of the. mrror
TFT 1130 ?élgg%ﬂ(ﬁfe%gg?qg geszlﬁmdrg‘?r sf“ %F%c{lf"é‘géﬁ@ﬁ‘qgﬂ*e‘e EIHHoReS i“}%i?ﬁe“erlf%ilsz. A
second el agibuRUef Bk dub@nColtpENtromNRL lcurkbrdt sbhfet dikufiONTRES, QbhdnOtht REwiGH" ' eNt
line (power supply line) 1124, and the gate el ectrode of the current=-i nput
TFT 1132 is connected to the third scanning line |135. The gate el ectrode
of the current holding TFT 1133 is connected to the third scanning |ine
1135, a first electrode of the current holding TFT 1133 is connected to the
pi xel current line 1138, a second el ectrode of the current holding TFT 1133
is connected to the gate el ectrode of the current-supply TFT 1129 and the
gate electrode of the mrror TFT 1130. The current |ine (power supply |ine)
1124 and the other electrode of light emtting 81 elenment 1136 are

o, o, " e o N .




signal is input to the- 2IX€| through the signal line 321 and is held in
t he capacitor device 1128. The driving4¥FT 1127 is tufrned ON or OFF
depending on the value of the video signal. Thus, when the driving TFT 1127
is ON, a constant current flows to the |ight enitting el enent, and the
light emtting element emts |ight. Wen the driving TFT 1127 is OFF, no
current fPWBtleblSt mu«mtgﬂv psrformedh froat thedfitst calmuing Aeased mhy oecir ini wisick! ement

does not g ﬁ_lln this nner i mage i s displayed. In addition,
the curre '%8?1"13 s displpy dl?f“ nge ai@(‘g)lreleé alithe, ¥atigtion mythe geount of the

current-s h or devic

the curr eELtHP%MnSEFL*# n‘%% &%n@d&g&% f‘%gedr‘ﬁﬁ’ %bll;%%%%éu'@ﬂ? FEft eg}B\JSr ce
circuit ifschudessmay @@e@snhtwhiel tHWHék&l(%)s%odﬁﬁSl dﬁﬁlsﬁuﬁﬂtf‘detatf |d?:‘é’rccQH§]trtﬁE't s
passed through the pixel current line 1138 and is then input"to the current
sour ce ci vanidtion inthet henisaice iafghe pielppeicht isocrubead pequentiatd frorh tee figyen
when variation occurs _in the characteristics of the transistors

constitut F?tﬁ“‘t“h@ féﬁ?mﬁbl%%ﬂ’@é‘l@%‘wet Iy this easeowhemthe settingoepemationris t he

tud f f t to.th
TR el T b Sl G B R S S S '%wﬁeene

circuit ofg r r ons of t he
swi t chi ng TIEﬁ'Fei%ﬂaﬂgqﬁ?g?ﬁv{)ﬁggﬁg{?wﬁ%ﬂ pi xgche PEEPP%

cor r esponileohspiduoas.c ass dedigibed abéve; ithiecintlomfsefecGon 2 (Y pliraBy IQéf‘ &ﬂm&@ the
pi xel of Fig. 63(B). However, since the current-flow direction is
differentPr H@ﬁst\ta&ﬁ@i%d‘@mas@ﬂ arity is opposite. The pixel of Fig. 71(A)

i ncl udes a curr &gl{\{ C{ZT ]hf29 a cap citor device 1131, a holding TFT
1133, and a pix E%P hitang, gt 1035*3{"&?')“ erptaushie shown in any of Figs 23(€8 (G )

IS connec t r 3 e that .t he rent source
circuit 1%02?5)(3%:?5(32?%{}?@ f%pﬁgglé%rhrcgn 54(?1%}? (?:}}ac Lc\&{lj Perﬁﬁﬁn z'ﬂlﬁg é‘H’ tn the
signal |i ggeratidn/€dn 6¢ pérfornedd thésdthe AineOf HoWa 7%&8) G ERS RNl Re t NE

case where the ci rcw? of Fig. 24(A) is appli ed 10 the %rxel opg%g tﬁc63( B).
| - | owever cursint seurchecircuit rcapablé ob sinltanedisbn perordiing elice pétting loperatiomandt or

polarity is onosMe The E@xel of Fig. 71(B) includes a current-supply TFT
1129, a cHi5alEPYtoppetatian, dlugtuation of he atnﬁgn he jcumrent gutpat fHioxe theceurreatt | i ne

1138 (G ] 1138

sour cc(a CI) T cu&t C%nggcarﬁlg "?%({? tnlci?'%g'c(':'ﬂ% tg‘c'sslﬂp’g'g&”c}gf%g?qucﬂéf uré‘?r'ttlﬁ% ponds
to th | d

Lo, Lhe cubsanforaieRorionelt thi?huRbiauietol B JRPAIGRE! 102 411 ver

nutual |y differWith referehe @oFi |6(B):&1mt)ugmﬁxer@stmcbpeteu&msr BétforddéaPloy TFTs
1129. Because of the difference in the polarities, connections of the
capaci t or €38salemn, the prasent mé/entwlmlsﬁgo fmited 33 this.e A fshewarit. FigsdYeaber i bed

bove, th { t Incidental l'y, th
pixet s accenngSpetaudt Bk oo Rhaliny Bifiadecd o MRyt o e, Wt 11 1 st

type inpu r I 03 l'i ne.
TS typo oot e SE g pERRGR P phuk e Kb 3 Hfhe SeltfeadhqVT,

like. In miake nudts phasefie Réfertitlg toiFig. 47, wbile tRbréfekdnck B6hsIR Tutbft souatas!
current control switch, as shown in Figs. 1 and 2. The ot her type inputs
a video siQfhate arangers the sgiting dierasionamay bopufamed forthe pive etfercnce endstdnt ne a
const ant current un | at g%}éﬂw e video signal, that is, the pixel as shown

in Fig. 6 Syt SQ*HECS Yr Eangsrst Qrénqc|“§§3talﬂ3{“0)°~m SP[eRS, 71(B), and
the ik I n thj doe | ude th
e e, 10 e 4| o o S 55 TR,

charts cosf fe Remdirl GuirbntidiRuRBOY Shles & FipestByi xel types will be described.
First, cases where digital gradation and time gradation are conbi ned will
be descri bed. Hblerey diig. 5 shdves ¥ airicaibliw titepasn dilge e sthectyrexstl Figy p8(Q)ris t he
structure of the signal line driver circuit. That is, as described above,
there occirpliedity thopertionsfs cuireat spwee sireuit.n FigndShshaves svsirauit fie theasase wher e

th tt t t f t t
crcort 1 AReRARE e P plan 33l ALK appBei 7 1 pasion,bF  siient Shuich Seous! y
and the CR2S. W@eﬁ&esh%aztatélRQthH%lg&ﬂp?ggl?ﬂg?}gpﬁﬂo?# rﬂ%?{l]eycggmg pot be

performed sinmultaneously. First pe'in cur
corresponding to the video signal is input to the signal line will be
described. The pixel is assumed to be shown in Fig. 13(A) or 13(B). The
signal line driver circuit is assuned to have the structure of Fig. 6(B)

In the case where the setting operation and the input operation for the
current



source circuit of the »'S'Rgnal | ine driver circuit can _b-elsi mul t aneousl y
performed, a descri pt i(o is made of thet3case where the Eircuit shown in
Fig. 1 is applied to the constant current circuit 414 in Fig. 6(B) and Fig.
23(C) is applied to the portion of a current source circuit, that is, the
case of Fig. 5. Note that the description is the same in the circuits of
Fig. 3 andimanged in pag celvmncas shawe i Fighe2, she tcimyijt dpingatn the casel wiivee theput
operation an be tshanuég e.ousllygferforned. The timng chart in this case is
shown in PFrrgetuiRol Aes Si§ fentieg 1o thg Rortion,pk a gpeenttsoyFre; rquitpr Eisetathed, and

t hat the %H'HHEFCS%BOQH%F%@?ﬁa&rﬁ?gg%&p{aﬂ{ﬁd? he conveni ence of sinplifying the
n. I 78t su

descriptio Irst, a rame perirod SFl starts. A scanning line

(the first scanmitfirsi, atRsckibtidn WiAWe hidediGhe istant cﬁfrgﬁthﬁrcfu.itgtﬁg hﬁgﬁgrli ng

line 1132 shown in Fig. 13(B)) is selected on a |line basis, curfent is

i nput t hr cughntsosiagraicuitiwith the isgroeture shoendii Flg.iGiANT INotb0AY) irdthe GBR@GHE OF
device 1131 in _Fig. 13( Bl?l). The current has a val ue corresponding to
that of t [$BOWRdRKEigs0ghhithe sqtiing oparationafor oraking asighghheddiimthepmriensoliscel, a
subsequent . fr eriod SF2 starts,. and scanning is perforned simlar to
the case S%r%#€3"§%f$p§%loﬂ PT gy Eﬁ.a#ﬁ@qgﬁ’ﬂ ,C“é’%ghﬁg‘ﬁﬁﬁlé‘ﬁ‘t’“‘%'ﬂtﬁW&#e
period SF3inphesdctationd [ i I . SLm .. Howey ince the
| engt h of %gﬁ’l i géltaelni 29“%@??%8&?% |dgaq st eg\{a?ger "ﬁ%’an’fgér{k%a%er)lggr%%frap%cfﬂal‘a?),
light is fteocadrenotsotiree beircaits tdr€providad fof .catlRig 'ﬁpllineVﬁrﬂ?%a‘iitﬂEWett{r%
erased or current is controlled not to flowto the light emtting elenent.
To erase OReralpydocandyetad in pheof theaurestsnwnéengjrduits evhileathe iwpus operaiitigis i ne

1103 in Fig.,1l r second scanning line 1133 in Fig. 13(B)) is selected
on a Iinecgﬁ@lcgc%ﬂ&aoti@s‘ﬂﬁe,‘“%%’éce\ﬁltfé'&si gnal is erased to cause the |ight

emtting el enen ' nQn-.eMm~sion. state. Thep, a.subsequent
subframe peri odthéltl—'ﬁe gﬁéﬁs&“%s@&uﬁqﬁgroﬁgaéf‘ cgﬁléﬁﬂp‘{%“ My T'bﬂfér gcﬂ“ﬁe‘b
simlar tevhetiRr aagedaémiingd SRAI &ifRnP S baBuSks: ife sii(gh L hbd R9

el enment is br ougﬂitﬁei nto lt he iﬁgn- em gsi on&g#at eassi?érinq1 g??ysll (geig??tééi gbove

i s the ti epmigoliedaint accerdangetwitto infoematicgef di digitaly videer igha inpithftbmi the Pi Xel
operation. Ne i@)‘ the timng of the setting operation for the current source
circuit aF?Cé)l'fa ch firgyiedld gnal Iine driver circuit will be described. It is

assuned that th [r ource circuit, is gne capable of , |

si nul t aneousl y g‘éﬁ 'rﬁﬁqgrﬂcgg't'rﬁeéﬁssgf"iclerfdfcﬂﬁgﬁgtq}aér? tgi‘i"?&l"l“l’i tisoptre dsaitdlon. 1n
the case whe¢h ] [ lghy W, I nding tq a

vi deo si gnal ?ge?xﬁ!pﬁﬁ}%n?ﬁ%&g? g}r{;glﬁt :4?%'& t%é%flglgﬁttﬁ%gés?%l {Tg‘?ltp o ep‘ﬂfcugf t he
current té21hed fiexsetondafurichesoinde ¢iftuitsIQAIcoRd W £ Stling Bpdriifors afd e dthdie

driver circuit is performed in the address period (Tal, Ta2 or the like) in
each subf FAHENtsENICE Gircqih sonductscansiaput opgrasionr aflhefirgfcuriet snmrceeritcuitai2ice

circuit in the signal Line driver cirguit ig controlled by a sanpling pul se
from the S Ao Seegng iurten] soureg) Slradih 4Y 1rach hnied HaaY of csreni raements

regi ster a4 fRutdikent ; | s Ny a_Se ' line (gate |ine) of
a certainline is sgl geb(??%aéd?l}#ﬁef%f ore, as %ﬁ’é’mﬁ‘??ﬁ&%g%ﬁ‘ "Y’% ers@ftaf'ng
oper at i onandlog bwitchI73 et analvigr sitchi 745 Wahsi§tBrst 7Rt0SI 70 AR alcapeidf Ef\éﬁfcnp‘;’%
i s conducted synchronously with the sanpling pulse output fromthe s
regi st er . Thextthe secgnd cuirentisonrce cincuid 922 has h NANBSOar irveates 81t dnmigveaeit r ol

i ne and g_)gi cal o ergigators are arranged in a signal line driver circuit as
shown in BfxAn Wyertepfid, an apalpg switgh 83, deanalageviteh; 84, tgnsigtors83 tr8%and ahe

rospect SRt ERMRE o8 T ARG dlmens pgd g ramnsiondiS A fev? B 1, a
descri pt i eréndistoR¥R3q0 8Y atd14ll 68F-ehIRI pthe circult shown in Fig. 11is
applied to the constant current ci rcuipt 414 in Fig. 42 and Fig. 23(C is

applied to the pothe first @hrrantcsourentiraiud2l @ptCienhinaldaf thieSNAND 0ose of
Fig. 49. The tinmng charts at this tinme are shown in Fig. 73, Fig. 74 and
Fig. 75. fonnseted o the;shifyeegistertldyandfe agontsel, line 2, ané an ohtpubteemial ofithen a
SW t chi ngytr istor, a driving transisto and the like of a pixel is
subst ant i gltﬁ@tsf e §8%ec§gl tPFi’é‘_t'gP'ﬁt tfﬂ’é‘“&';%éthwmﬁf'ﬁ.r (’?1]_2 fapBdermipd e, and
thus, an eednddah 70 LAHREAEH d SufBlebitidbs o ranisflE S RO Radsfudiogie Of t he

cuit
ift

timng of the setting operatio e current sourcé Crrcu ged in
the signal line driver circuit. In the case of Fig. 72, the setting
operation of the current source circuit in the signal line driver circuit

is conducted in a selection period of the scanning Line (gate line) of each
line in each address period. In Fig. 73, whether the setting operation of
the current source circuit is conducted or not can be controlled by the
setting control line. Therefore, a setting operation period Tb is provided
only when the scanning line (gate line) of a certain line in a certain

o o o . o a4 g o o o, Y



In this way, the nunbgrlof times in which the setting-qperation is
conducted for the current source circudt arranged in the signal line driver
circuit can be reduced. Therefore, power consunption can be reduced. Note
that a capacitor el enent connected between a gate and a source of a certain
transistor is arranged in the current source circuit 420. Charge is

accunul ated i n ihe apalpaswitoh hay fowe terminalou Py thesignalst inpot topevaifithafoat t he
current spur ce Ci‘[éfﬁ':éih Jdeally, it is sufficient that the setti ng

oper at i on‘@mIfaly HEtItys 8E MEB-cOPdyGiivity 1§ ¢stablishadebetovsey thaciestwpetve power
source isydpRiis. This is because the anpunt of the charge accunulated in
the capacitor elenent does not need to be changed in accordance wth the
operation stateCohtfiivignst ddicdndliivigd sdRerd ol tiaIsy ORGPTS Yahy: 1!
is sufficient that the Setting operation of the current Source circurt in

t he si gnakighalniapdt freer thei gutpiittteinsinalogfoithe tNAINBY 70 andithe sighESinpit S#omahPi trary
timng. ' 86 However, in actuality, various noises enter the capacitor

el ement, OHtpat teaminal of therinvester The Andnpit derovinal of thecingertar 72t ih eomeepteditd or

el ement fl.ows thrau t he, capacitor,elenent. As a result, the anount of the
charge ac hlfn?ﬂ“i\‘?& ﬁ“g ﬁzt hihﬁ‘hﬁﬁﬁi‘f%‘l’”t@ |OF RORTCORAUFtivitR A selggted; farj the analpgn ¢ he

charge a < r f e, surrent source circuit,
Chat s, Thich 7# 330E sigsR gt £ Rephitol 1GRTR B/ IR paupitor e
| um nanceim/erte®2.pi xel changes. Thus, in order not to fluctuate the charge
accunul ated in the capacitor elenent, there arises a need that the setting
operation of th&newfrsourcsgegior and rclmin régomef the trapsision 74 ic esrinatted eygl e t o

thereby refresh, t charge. The operation for refreshing the charge
accumul at 8@1?@?%5%6&5‘291%%?“&5‘9@% corpgctsd t%@ﬁ‘éi&f:?é@l‘"&ﬁyegﬂwagfami mes

in one fr j at el he operatipn may be copducted once in
sever al fr?%%lpggrh? gl&gﬁsﬁﬂgtﬁ Z' tpg? #ﬁg&grgf 1’%‘%" S’b(g? gﬁl%ﬁe%?“ f’ﬂ&'ﬁfﬁ‘r“?‘é‘ﬁf
source Ci 76U tcohBedhf {0 IHEEELAME §ink 0L AR RE e 2 ' nd Ta2
in Fig. 73. How often the setti n’é} operation is co%%???gﬂ%%t/&ggo Iﬂé of

appr opr i atesinynatieoftheicapatitonelement Thanta gate kldchode onge trabiseR 73] t Oat bpn of
the charge in the capacitor elenent of the current source circuit. Next,
Fig. 74 sASEce Frgiemand yHminraginn qfjthe transiston Heis senndotayl topéssaaridathe ofhet he
current sgurce circuit..arranged in signal line driver circuit is

di ff erent pe;érmg“rﬁstcﬂﬁ?ecl&cﬁ“?it | anApe quthEg?@_. 74, an address period (period
during which the jeRRiiceQBRSR AR ' | foGHL burkdhe 1R
signal line dri verc ci rcg uit ?’té coSS{JS(?PE%)(H%SShgghérﬁ;y{&ég&f%do%qgé éueljf‘{hlt ﬁl’ﬁg
operation9period of the current source circuit of the signal |ine driver
circuit. That is, by utilizi Bg the setting control line, the setting
operation of th&neuraegtroses of dhe icapagiter plemaot 78 dndonneetedi to Vs anddhess

period, that is, in the input operation of the current source circuit.
Furt her, Pﬁ'ﬁr §’(S$P't'?$?g‘so‘i9é'f'8 tF‘ﬁ)t‘P ﬁ?e gale °C°ﬁﬁ'?@n?feg’6df¥‘élshqfr7c7ui tThe capagif@nict ed
in the pegj ' r..addre eriod, that
is, t heppé!re ?%3%?? 2%3 \flm?8ﬁ%ﬂ@iﬁr%g{'gog%éﬁyﬁag%8%@'(2{%8%&: ?anto source
circuit is not petheakcmal cubhat SAlréd Hecu@PRENahi ibud RSmiDE of BRULvaRS8dtE on of

the current source circuit in the signal line driver circuit are separately
per f or nedcernedigdctoi thedcaritwl dinenBr eBler, e owtpntatdrminad pefetheofnvemerh8®@er at i on
can be changed. That is, the frequency o sanpl i ng pul se

f the | 87 ,
out put f r EATRERted o PRg of mpnttegpinalsof the;NANIR 88 gEurthery e othsr énpubtenpinah t he

Che st gnat Pl AN P isdEdnnca IS shf selrsuar By e Bhoit el ik 1’ can
be per f or RRAND!SOV Yonhttdd to&hhput EARInSIES the ShRREF 811 ORy %gtpbxﬂ?erﬁ‘l'ﬁ[a? Pt

source circuit can be perfornmed for a sufficient trme, an e setting
oper at i onthecinvdreer 8dricicainectedtd fatereleetrades of te)randis®o 86 iand thé, trdnbBtos 85 Of
Fig. 74 may adopts the structure in which the setting operation and the
i nput oper at i onCoRAWBIVity Or anfenndpetivitynis Iselgeted fot themnatog switac 83 by thhe
current source cirguit.in the signal Jlin Y circuit. Note that even
when the %Mt ‘"P'é'gﬁg?‘etthe Ep‘ﬁée‘iﬁ'gg?ala?tje‘he M‘Qbﬁﬂ 6&‘% thegsiena 18pytifrom the
operation AVIiNg I TGl 4t i.s . nmparted,tq the
pixel ift ﬁ%’“g E"Zﬁ’ﬁﬁﬁg&{"?‘ﬁéﬂ*{%@? & ‘%‘ék‘hf’h o h‘éﬂ%i WARRGL oF hdBRlCHE 8RS o
is, since the scanning line (gate line) is not selected in the address
period, no influence is inparted to the pixel. Further, in the case where
the shift register 411 is the circuit capable of selecting a plurality of
wrings at randomas in Fig. 43, Fig) 44, Fig. 45, Fig. 46, or the like,
the setting operation for all the current source circuits does not need to
be finished in the period between one address period and anot her address
period, that is, one period during which the input operation of the current
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the signal line and then inputs a constant current unrelated to the video
signal to the pixel curfent line. The #bgnal |ine driver circuit is assumed
to have the structure of Fig. 63(A). The pixel is assuned to have the
structure of, for example, Fig. 63(B), 13(C, 71(A), or 71(B). In this

pi xel structure, however, the setting operation needs to be perfornmed al so
for the c&PRRastedds theceonttiol ing 92.i nThamecqiduetivityTonmn-¢dneluttivitynig selbeted fors

vari abl e gﬁgen ingv.?n fyx%et her the .current source circuit of the pixel can
si nul t anedifsfAjlog switch 84 by the signgls input fiomhiheicontsel inerd? askanautent teminalhe

i nput oper@tiSfvertd:@o. 76 shows a timng chart in the case where the setting
operation ancf t%e I nput operation of the current source circuit of the

pi xel can be perQmerdfedsduirB ez ANCAIdS Hraid Rdfor &t ’ yxel
has the structure of Fig. 13(C). First, ft%qe iérfaté‘téhgﬁnggﬁgy%ggé’?’é‘é#%ﬁ%t hat

i s, operathoagrent(ling &3, tnd theeothed teghtnniy donacttédstooonebdf b Reurk X€gion bhe a
driving transistor, and the like will be described bel ow. Since the

oper at i ondr3p degipn9fithe transisiee 84s Onenf 3 sourerregiere and apdrgin ZZjont dfothewi | |

be briefl rpped. Firs first subfra eriod SFl starts. A scanning
Line (fir )s('iagg‘géﬁ h$ #gcqnf‘ﬁcé“ﬁ’z‘ge CHrTgt Jine %ts*( %f)r%ethpghfé FesioRis connected QoOngasi s,
and a vid ' I She : ' | 1. En Fig. .13(6)). The
i deo o gonraRgs gf e PRCIOCHRHER, 88 Bh cad Eicshidd of Tod fhailer .

term nat i @neodf the bbbt edpiicrpaREthedtaihSegion of YRS GaGN6r ST R EGRBCEEEd s,
SF2.starts, and scanning is performed simlar to the case of SF1. Then, a
subsequen®@nd thsfatheraegion isoedngeded tox the amglogsmditaedhni ng i s per f or med

simlarly. However, since the _length of a |ightening period Ts3 is shorter
than the | engt h\flﬂ" %fﬁelaﬂm‘{%é’fﬁg? i%BB“"’I‘SBF'eF‘}thtssi i§ qogpegtesl fhiVss,oangethe

emtted. ' j [ ' (S sed or _cugre is cantrolled
not to fl -évh\% %glﬁ%ﬁg&??sg%cﬁﬁg%ci{tt??gc é‘%tg%%ﬁ%rbaérgf ghreag stlll%r ﬁ'ﬁplr}{.hev?a(%%‘_(gi gnal ,
t he secondlenfennBs pﬁgéh P6le OF REIATHE SEALSGIIE VdIRGe dEAR thdhsTsidd 8713(C)) s
selected on a line basis. As a result, the video signal 1s erased, and the
driving TFT 112Hers the epgiation nif ahe lerréktFsontat eirculthiis Fid, Beis! dgbiibimivithi ng

el ement can, be brought into the non-em ssion state. Then, a subsequent
subframe pefereaee WHA8sd®rts. Also in this stage, scanning is performed as in
t he case of SF3 t.he.li.ght, emtting.el ement .is _Rroyght iinto th

non- em ssi on st g?%(igil%glng}}ﬁ%/?haf@?ﬁt,hcf%ﬂ“%‘ég'ﬁfoabmf)ggra&ai%‘&‘ﬂ“‘l“&l“lqﬁ@?@{ﬁ‘r ent
sour ce Ci & Yhfrd Qfnes NeTRE XBkratioh ! ofd edEFd | s§ 9fchbd ALR(O.
the setting operantci on angﬁ)t ﬁ‘e i n%ut eopererll!tt itkgﬂrcfeogr‘ft‘ﬁ{ee4ggrl$e£n)tpe§ggr%e§
circuit oflesdnibeghwithl refeaenchbeo Pey. Boamethe DpbratibaBE thesdurrenfsiRedtinglta20tife
setting operation for the current source circuit of the pixel can be

per f or med aefiAd Fhisgepgribed rwith refi¢rance toig.obt tinthe peréoha the seftingoperationent
source citcuit in the signal line driver gircujt may be condycted at any
Lime in t Reconduee e Hratctent sonscecifiit 29n spd fheabut apsrasiopis popscted

si mul t anegyishe s¥idnl [ 0 tj ( i NQ: QPRT 3¢ | f_the current
source circuit sz(4))£'.'f0tnt h%J}Eein§<§IB . elﬁ&?ﬁea%sem%ér@g‘toﬁeﬁsgﬁ i(?lprPgu?ooﬁgFai’PPo‘ﬁ of
the curreocbnduetsdda thé figssichrrem solfeTi@iRl421 | R H©e is¥@ing Opefadivh i€ 8sHuattele
performed sinultaneously with the input operation (séetting operation of the
current séutheseeindguimentourdeeinoiiitdly., t he setting operation may be
conducted in the.period other than the period during which the input
operation (sett 5‘!{8"6 PRRTAUOR BF thengureent seiee §Hﬁ'llléézailfldh¢ penpd Phwilbibgel ) is

conduct ed as re the sett] eration and the i t operation
(out put of x%lg@ﬁg'r e%f mg’ tﬁ Re p?)rlailg? ,Ok p%at?rgﬁ %‘f"ﬁ“ﬁ@ogg‘? Firyt 6%2&&“!08&“%‘?‘& he
current Sehd eRing dpetlition® edphindtd. xel ) of the current source circuit in the
signal line driver circuit 'can be perfornmed at the same tine corresponds to
the case Were Inhtke péniatAf the sighabinp@Srem tlpyektigtednerol Hife 9D BSMAR!  THEM, ent
circuit 414 in Fig. 63(A), that is, the case of Fig. 68. Alternatively, the
above cas®&3mBlingRHMRsdsoresponding 42 signale p&Highy arggequentigllyl inpet fram theshifinst ant
current cirrcil{irt fl%ffoi n Fitﬁf 63 A agﬂlt& gent dsource, circujt 420

cor r espondETE HH o sespegtivergolumas; rihe %&ﬁy D e9ndugs logic epegationTigethg 4se
where the [ ofar akd Ngks ' r g\t Lautput _of rrent to
the. pi xel “E b CPLOME b o Bidt] b RPbmORE] it A0eib B R sl 0 sFUbECT ot
the pixel) of the current source circuit in the signal line driver circuit
cannot be perforned simltaneously corresponds to the case where Fig. 34 is
applied to the constant current circuit 414 in Fig. 63(A) and the current
source circuit 420 corresponds to Fig. 23(A), Fig. 23(B), or the like, that
is, the case of Fig. 64. Thus, Fig. 76 is atimng chart for the case where
the setting operation and the input operation (output of a current to the
pi xel, that is, the setting operation of the current source circuit of the
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In the case where the setting operation and the input -gperation (output of
a current to the pixeﬁ, that is, the sé%ting operati oh of the current
source circuit of the pixel) of the current source circuit in the signal
line driver circuit can be conducted 90 sinul taneously, the setting
operation of the current source circuit of the pixel may be conducted in an
ar bi t r ar y SgBielline #2\ tq putpub dewor The dnvergr 71 rronduats logic operatien énthefinpite
current sQuy Cl it e signal line driver circuit is perforned in a
A0 ol Ll

sel ection peri ing line (gate line) of each line in each

address pert od. s (igfiPE iyl ol e BAEs B bl UNGSGISH o6 i, caoe

where a setting con I cal operator ‘are arranged a hown
in Fig. 66hooutbugtermbidal dfthEirgrertef7RranfFitken, AR, tratBINETS hhe 76 alcttuA@d GIer at i on
of the current source circuit is performed or not can be controlled by the
setting cdmeregfter, ithe currensrsupplied fronl shewherent fine S3aflows ghiougle tegedpacitarne) of
a certain Fiéé]e idﬂ;Ta. c&rtai n,addr_fizﬂé)eri od is selected, the setting

oper at i on SRR o STK18 CreraRsisters t/RetosEREh N{ssopdhen.i ehirgeaptane todief or med
in the SetaE&HﬂulQQﬂriﬂHcoéﬂBQ&{o%Qﬂm-lélﬂt hus, Fig. 77 is a timng chart for the

e 0

case where t settlng erati"on andthe input operation (output of a
current to the Huksdquehthiithd éhardd'R g¥fdubllPdcfll el 30 Y cd Q&m‘x“ére"rrf‘eﬂf 7gource
circuit of the pi xelqs‘J of "' the current source circuit 1n the signa i e
driver ci raodithe patentidl differeacd staret bé devdloprdchitwyen tHaecle@ioded)d WRET @el on of
the current source circuit in the signal line driver circuit is conducted
in the fiPotenfak difference rgachse Vb thes anpistond? is |twned ON7fromt QEFs elnt theg
operation |s conducted_in the first. periods of Tal and Ta2. Therefore, the
setting oﬁe‘?afft'tlgf)ﬁtég}m?ﬂg’ thsr ‘?Cé:HF’“i%'SBC‘g tﬁ? Fharee 13 coptipned; yatil the pesAtitlct ed
in the ot gfferPEde R€Seent ' | 1 source
circuit of ter{e pi xel ce(ni %E{ﬁcé%g&rtgﬁcdﬁ{ag#eﬂgh%o%?%g&? ¢ g{’)lﬁgrég)fgﬁ%ﬁ{lgisqrn t he
signal |iM@ catiwsra alesiced whltsgen e e Moy tBE Seciriulalién aHhe SchafR' is0d.
Further, fromthe above, the nunmber of times of the setting operation of

t he curr e§entimigdamtit thecvoltage eneughdfdr a signalecusieghtnl flowtkrodgh ver tranisisowi77 can
be reduced. T&ij? &gﬁf I ﬁonsurgrg_ti OHHcan be reduced. Note that the capacitor
el ement c&hifati€d ﬁg'@ apse 9f fime, Hig agcurpylatien pkthg chargg éicampleted cur r ent
source circuit s b e I t i, .accunu ed through
the setting operqagt? tluglrtll%oc} hﬁhagﬁ@%r%%b 72’35%{?26 %nlar?%ajslrvﬁ&hl 73%%? fan {)? %thc
sufficient that Ndxg S@stdipibroRel BE nfade OF the\SpefatiodnSH the Qo catrbftolirdeS
conducted only once when a power source is input. This is because the
anount of cirheit ¢A2fge cercduoting dieethpunopdratiaafmtpitaf 2ber@ntto dogiselfot Noed t o

be changed%n. aﬁ%or dance with the qgperation 191 J state, tine, and the
li ke, andWfbel H§tSeePnthGRTCTASOBFGE; Gitpuit, 422 thes sefting operation thasalready besnt i ng
operation t, sourc ircuit . in the signal, line driver circuit
is conductcg{'idJaCEEEif ?l!rrlcg‘r? §R’Hﬁf% elrnegfﬁ?rg?rgsheéci mathcﬁ?%cﬁ?ra‘?lﬁmf?tﬁﬁgng. However, in
actuality, vari guethe @A Slgnhl Rp&ERGIA thSeth i Cyf.ent of
the transi stor conrfggred to thegncapgci tor el eenenfwgo\}véﬁ%ﬁ?(%%g#j}'h?he
capaci t or insester89.coAduats legialdperatipe tarthel iipudisignab (Hiph) 6 oagsut Moat Gthei N t he

capaci tor tﬁl enent may change with tine. Wen the charghg anount changes, the
current oftMNP $4 sadusts logicr eppration tocte signals input fram the, inyerter A9r arshthei nput

to the pixgl, als nges.. .a resul.t, |upinance of fhe pixel changes.
Thus, in gﬁl errcgﬁ%t[ ﬁ?@“??‘fﬂ?i’@t@- t ﬁi‘cd%"még%%ﬁﬁﬂ 81§ qPsratiqn t thedmputor
el enent i that the setting operation of the current
source ci ?%ﬁl?lte(fﬁéﬁ)ggﬁyg)ru?re g,i n a certain cycle to thereby refresh the

charge. The opeiSignaly(Lo) ateinpasty the ghtd@16chdaeots watlidbRARY dhdtd¥rrom
capacitor elenment may be conducted any nunber of times in one frane period.
Al t er nat i i Qutpuhtermpeat af iton inveyteb 81,conidihet,cthe ransistors 86vawiad6 fireatithed

peri ods. ;Bﬁ:setting operation of the current source circuit is performnmed
once in e ‘of the address periods Tal and Ta2 in Fig. 77. How often the
setting operati ' ri.at el termned in,..

accor dance mﬁthQ?hgéégﬁggyégf?%%gépggggﬂgﬁQ%fm? gwéh g { ?ﬁ%ﬂggﬂggitor
el ement Ofinguf €roed L BEtpEOLtTHhal of e NANSS0, arfd the sighal (I0Y%) Hli‘)ﬁt RdRempeher e
the timng of the setting operation of the current source circuit arranged
in the signal line driver circuit differs fromthat in Fig. 77. In Fig. 78,
by utilizing the setting control line, the setting operation of the current
source circuit in the signal line driver circuit is not perforned in the
address period, and the setting operation of the current source circuit is
performed in the period between one address period and anot her address
period. Then, in the case where the input operation of the current source
circuit in the signal line driver circuit (output of a current to the
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...~1 92 setting operation and the input operation can-be perforned

si nul t aneously, any tiim'f'ng of conductirfd the input operation of the current
source circuit in the signal line driver circuit is adopted. In this way,
the setting operation of the current source circuit in the signal |ine
driver circuit is perfornmed in the period other than the address period,
wher eby t Hatpibdermmindrofstbe davectgn 8be Ehmgaéqg witoke 84 is inerned @Nabiy ahe signalhe
address perj.qd .and .t he operation in the setting operation. That is, the
frequencye(g':’gﬁﬁgp A thegsettinescon pr?ﬁ 82.‘? hesignah(lsqw) igpptfrem tielqutputn be
changed. ThelialiYSe ﬂn%élcszﬁht he case where the setting operation of the
current source circuit 1n the signal line driver circuit is conducted, the
operation of thefighirbdetéraihdt Margblid hé1an bR GPRIIE eRtheat 9%," 2d tﬁéuﬁlsﬁs‘géﬂ” t,
the setting operation of the current source circuit can be perforned for a
suf fi ci ent87t isnis, ana@ sthe. s this gtat er drtainocurtomn ob ehe qankistbe 87 Wé thualms @
accuracy. Note that, in order to performthe setting operation of the
current séé&“@gc‘ﬂ%uit, even though the shift register 411 is operated, no

influence is i rted, to t. i.xel i e ning.line te lLine) in the

pi xel is not sg})@'ftaélalpg'lsﬁ’d{%ﬁi s E‘I'ﬂi‘Loblhh(g @@gﬁﬁiﬂﬁgﬂg‘?aﬂé“é“ﬁ@é‘ ?lﬁer‘fééoﬂds not

sel ected i L3 : i LS. & t e pixel .

Furt her, ilﬁtc{l %grcglgggg ‘é?g‘r %‘ggalsl Pl*ttﬁgr&egﬁésl er hgrlgdripzfnttlﬁg s%?‘r”&%'l h%gglplé‘bl e of
sel ecti ng Rigr3,ngRernit sigiatloMHigh i ifpug frofs the-scdond atciricitcuif 313 Fihg- andfogor the

like, the setting operation for all the current source circuits does not
need to béwitchi99Hethrhed Ol apdwhou alsignakefilamés iagutr feera thesdcond bmch cirmither

address peri,od. That is, e setti operation for all the current source
circuits #&?’ '8‘8 af‘?nﬂgé?féﬂh pﬁ'ss@v@ﬂéﬂharre periods. Alternatively, in the
case where ther [ | d: i of which is between one
addr ess period %ﬁé,a%%% eplagE rgé l}s%l gEeH? di,sqgﬁmofﬁoé%?tfca%mb%ﬁt@d‘f"ﬁ“ﬁe etting
oper at i on sl thdtethe WnaRBLswERHT IR iCin' sHOIN B8, Parnerng¢Giest AYwd

periods selected from t@hose periods. The timng chart at t vivs trla%'slmszeﬁ g.
79. Next, signal lineri($1) alathe tfamsistonS7ctaseackh¥se: Ehepéuttdnt ivaluefat ithip @imeiswhi ch

a video signal is input to a signal line and a fixed current irrelevant to
the vi deo €9r3jraths wlugof 4 sigeal supente| e otherywords; apredatermined sigaak Gument is

operation .1 | nput, operatjon, of. the. ¢ ent source circuit of the
pi xel canr?ggﬂggngé?qf 'Fﬁlecé’gg?% &Ogh%ﬁﬁggﬁl_,“ekﬁbt is, the case where the pixel
corresponds to FAGhisiihé) if Ye Eh&ist&#(ﬂs th¥dd {0 rPe%Qc in a’sa)urﬂﬁw' néf(:)'n,r e the

i mge di splay operation, that 1s, the operation on the swtchi

transi st orcurreftesugplied toghe pises dodsatot chargetelren hiblse tief sdube-draitloliage of the
substantially the_same as that in the case of Fig. 76, and thus is
descri bed HaASIgtoE By chapgether . First, a first subframe period SF1 starts. A

scanning line (fyrst . scanning line 1122 in Figs. 71( and 71(B)) is,
selected on a | i*eé‘ibg"fi gper tt‘u(g‘ é’fvtS'ae‘iﬁ"@f‘bﬁg'l"cgsc‘Mﬁu@Q HR g Pesiod Bnisl | ne
(1121 in HelSibed 1N redbld %1‘0 b 4 ThR i deo 4si I ipari | . vol t age,
but it may be_lg %ﬁl@r{ant.n por?%’e‘r"n‘i ﬁgll&%’nggggcgaﬁ%“bﬁf’é‘%ﬁgapggr?%ﬁa%?gl9 a
subsequentthe fiipdtr airenp8ouRe CHcitS4A" ot condlcthpA el Mput SpBaALLP (GRPuSbfal ar to
the case of SFI. Then, a subsequent subfrane period SFE starts, and

scanni ng icyTIpRYr foanpideli niNoter that, Hottey first alirreat soiree | @rgithd21f, the |seginigeni ng
period Ts3 is.sharter tgar\ﬂtqhe Iength of an address period Ta3, light is
forced nottPERUBR has; lfeady basa.canducted,cand, 3, predetarmingd ghargei is beldsiadthsr
current i ; I t toflowto the light emtting elenment. To prevent
t he curre%?ﬁﬁggnaf#gﬁ‘{l% to the light emtting elenment, the second scanning
line (second scanmidgerldd8, thi3RmaNinblOkorhhEhattih | Ag,cbasi s.
As a result, the eraﬁs’?rng TFT 1%17 1In§ brr(())ught %r%t c?ﬁgﬁabgcbsztoigt%}‘}'an ® he
cur r ent - f INANPaThcomluctstlegicupeeion Té tie, sifids idpghfroﬁfﬁht:tshifgrﬁis@&mtl aan be

brought into the non-enission state. Then, a subsequent subfranme period SF4
starts. Althosstiing sondrod ding 92 te eutpwt High- s Therinvertes 7 1onilucts hgicopsatam 8F3 and
the light emttin I i s brought into the non-em ssion state

simlarl y.tﬁ‘?\%‘%{s‘g“az&é@ﬁﬁ?‘gﬂuti@ de of the setting operation to the
current source G i i I 0.
71(B), the sett?ﬁég&ggp(gfg{) i%ﬂﬁlgﬂhi&fﬂﬁgg?ﬂ%&c{&gﬁﬁfﬁtﬁéhﬁg St’? ﬁstlj Sﬁ%nrd ﬁftrg'lgource
circuit of the pixel cannot be perfornmed sinultaneously. Therefore, the
setting operation of the current source circuit of the pixel my be '
conducted when the input operation of the current source circuit of the

pi xel is not perforned, that is, when a current does not flow through the
light emtting elenent. The setting operation of the current source circuit
in the signal line driver circuit my be perforned at any tine in the case
where the setting operation can be performed sinultaneously with the input

. 4 o - Y o o Y



~.. 'S 94 source ci rcuji in the signal line driver cireuit cannot be
conduct ed si mul t aneou ~I.§ with the input48operation (setting operation of the
current source circuit of the pixel), the setting operation nay be
conducted in the period other than the period during which the input
operation (setting operation of the current source circuit of the pixel) is
conduct ed.thqeatpus sermipad raf thedneeetet i7hgambdrea; thentramibtérs 75 MmaAUT6 apetudhddon

(out put of €%current to the pixel, nanmely, the setting operation of the
current soQ: e circuit of the pixel) of the current source circuit in the

[ Il dri | | b f or. h [ . s paond
the case her o 100 L b Ing nfBE PR T s Aol b scasizee) (FBeBonds
to the ci riipittfrém the GutpdP terii@l Jf She BafFald tie' § a@ilﬂ@ﬁrﬁ%??} | Vglcy , the
A LRV L AP Sort By

above case corresponds to the case ere the consta 14 in
Fi g. 63(Aoutmuttespnalad the ifveger 34, lﬁﬁﬁcﬁﬂtﬁ@anilb%sﬁitéﬁ FAtis ARHECONCHY téi t 420
corresponds to Fiqg. 23(C), Fig. 23(D), Fig. 23(E) or the like. The case
wher e t he Sl (Ir@’%dﬁéwaﬁf?faﬁh%lmtmg‘léoﬂtmbiinc 9B end thesighal (High) imgut fromutheent t o
t he pi xel ou hu§ i S tlf sett] ng operation of the current source circuit of
t he pixel) srmingl of theyiny & circuit of the signal line driver circuit

cannot be perfor .e’f@H'rﬁ V] r; 0 .J 0 the e re the

const ant currentﬁ%iq)rr?:duit ’i""}e‘?‘ﬁﬁ‘%ﬁa@é‘?% (“I(:;g?ci]{eoéﬁg)eﬁt?g? aﬁﬁgﬁe ansIsioNy t he
current sAJrigeinGin' ON $tatd 20 Iif Hi§ SRROR Ocufr ' t he
Iike, that is, the case of Fig. 64(A§j(.ﬁ “f'r‘h%‘ffé"“pi°§?°"e§%’“‘.‘§*‘?ﬁ1%???‘ E%unagqu{;:ﬁart

for the caignalfwreat.t he setting operation and the input operation (output of

a current to th(eﬁepi xel, that is, the setting operation of the current
source circuit Ie, 1 ASSyme Hiay thsrsignad of Higheistinpu fram thy second latdh citemitstignal

i dri ' ' d th time. Th tti
e S vy B9 A, B W, B e T e
is perforghghal liné (S1)2hdr e SranSisiop 47 ty}@a&er%.c\hgll'lﬂg&{rﬁgl QRullat 1S tlgttjer ent

source circuit of the pixel may be conducte i nput  operati on of
the currertuadotieevatie afid sigwdl cultentpi kebtheswosds, £ predeeimihed kizahl dusrenfid! | Ng 2
non-1ighteni ng period (non-1light em ssion period) (Td3, Td4) in which a
current dd§BRPlisgtto theqnixelicopugsted tadhe signal lisai(81) ng el ement. The setting

operation of th rrent .source circiyf in the signal line driver circuit
may be perfor rre?tﬁhllsttﬁ'ée’dfﬂﬁmﬁ@ﬁmdﬁ 1Bado'9-9negHe & p satutiongegionothel | ght
em ssi on ReERSLHTERO i S..period. in mny.cases.
~v i 95"'. ) In P éue cgstegé%(cgla%?sqég?hﬁﬁgtegg? ta’i%géﬁ?)epseoﬁ)l Nl mo‘fohf“ﬁeexgﬁ\"rent
sour ce ci transistoo?7 isshafgegal |ine driver circuit is perforned in a

sel ection period of the scanning line (gate line) of each line in each

addr ess peri od. Nekta deseription wiltles maidb ofithe afiendtion affthe second ichretanarceher e a
setting caontrol,lfne and .a |l.ogical operatqQr exist as in Fig. 66 or Fig. 69)
In Fig. _ES%“S'P?&?JQ?O'@@?‘P‘WHB%ﬂé’rse{t%Q,Péfat“Pﬂé“ Hiseresioddh of the current source
Ther ef or e, onl y TP Eied 18 ShnaCiap Rt b Soee 0Tl I Pl T 1 ot "o

Therefore, only e scanni-ng ®in a
certain adeeess 8Pt Togielopsiafifh & tRe irpuP SigR (I Otjeho |

provi ded, and the setting g'fi)pergati on can b@hpelrg?or{r[g%)i%@ﬁéﬁtgg% |n(t:1ﬁlc

oper at i on NFeNDd chbducts lagic Gpegaticiitoithe sipeals (omend tiehegiald RHigAEing@SFomher e
the setti .ogerati on and the input operation (output of a current to the
pi xel , t hilfe inkerter§Q and thq shift segistar 4 Yrfooutnus &opur Than, thoinvederd ¥ coriducisf t he
pi xel ) of é rent source.cincuit.in the signal line driver circuit
cannot belé ??é#grlr%od‘ it 1“1‘)3%36'@@9‘” &%‘Fﬁﬁ‘g operation of the current
source circuit KibnaRYHEELIHNRE ido RV Yol J e ted i.n the period
during which the&s{let f.(i nggtgopelr gltu Pg)ntﬂélgm?ﬁé&gﬁg%eénftthg(t)rg&gg&%ig?cal?fi{%ﬁm{l he

pi xel is it owtpuiiteenidl of mhe irgrertSl 81, ARl Mt frindGtatD B5MHdOB6 afe REAILONED i N

the period of Ta2. The setting operation of the current source circuit of
the pi xel Therepier drenewrrant supplicst fem therduodnt fihw 93 fldves deoughnthe appscitoron of

the current sourgce circyit jnt Si | line driver circuit can be
per f or rredefﬁfﬂelng 8&%‘?&;‘?,3_‘%“%‘%%280%{@88&tﬂgfee\% cfist hEheetohnigy Sty ta ben of
t he Curreﬂécuﬁﬁﬂﬁt&?irﬁt‘h[s%%z{citf}lf?lEBQn@g’,‘e' (i nput operation of the current

source circuit 1n the signa rne driver circuit) is perfornmed. Further,

fromthe above, the nunber of tines of the setting operation of the current

source circui't arranged in the signal line driver circuit can be reduced.
Therefore, consunption power can be reduced. Note that the setting
operation of the current source circuit in the signal line driver circuit

can be conducted an arbitrary nunber of times at an arbitrary timng.
Incidentally, in order not to fluctuate the charge accunmulated in the
capaci tor element arranged in the current source circuit, there arises a

g, - 4 o - Y a1 o, Y



Next, the case where fh? timng of the setting operatien of the current
source circuit arranged’/in the signal “Pne driver circuit is different from
that in Fig. 81 is shown in Fig. 82. In Fig. 82, by utilizing the setting

control line, the setting operation of the current source circuit in the
signal line dri er circuit is not perfornmed in an address period while the
setting operati oHOfsAueHly, thercharge is gradually pecumulated inpthefcaparitar element8er i od

b d . hey.i.od d i od. . Then, i
oper at 1 on g SR tredadr dat0 B hptipegihenBedn BF ofochibten | SEpertibecy
(out put  OfpoRnBM difiBlentObéthReR b thf }tﬂ.@{rociléi’r?ﬁﬁ@s ?%b?ga?ﬁsﬁ&aﬁ Rtufleqt Ne

current source circuit of the pixel) is pertorne e | nhput operation
of the cuONrfrom0OFEe @i rtheli dapaditok heterénte8s,i thenaécubulaliont 66 thd Rthrgk Sis
during the non-1lightening period (non-light em ssion period) (Td3,” Td4) in
whi ch a ceentinweddwatd thet poteotialt difforpice t brtwkémg thothethe telantyodtse meantely, Fthem t he
above, it becones ‘E’SSSi b}g}ﬁt hat, the setting operation and the input

oper at i on 8BE-SPHEFC YRR P thstFansistar &7 feaches, ardesired yoltage i eother wardscthecui t
are not p i ‘ th e i of .the current
source Ci ?ﬁ%ﬁﬁ?‘%ﬁ@ékgﬁgﬁﬂﬁm ?‘?\l}g@ t?:‘% ?’ g{ﬁ? 6ir@hﬁlg?(froarsﬁ%’&"ﬁicf’irr{“P'utemperi od
ot her t hafloWhircugttRS a8 i9seddBELr | bed above, whereby the operation
speed can be changed between the operation in the address period and the
operation in thétshs tiney thepaabipisoritchds 8% ands§4 4rbén in OFPamty, of t he sanpling
pul se output fromthe shift register 411 can be changed. Therefore, only in
the case where fipée that thensttingeoneration and the dnpuy operation ater itched evéry dng t he

signal Ii l.ver circuit i.s conduct.ed, .t he operatjon of the shift

regi ster ﬁiq‘ighr? é?eer%tg’r%‘tféfrétﬁfds‘%(%f Wlﬁ:@fgcchstﬁﬁixg. ﬁie l'g‘BYet"icﬁdﬁ"oB@P%ﬂti on of
t he currepives i b oy : d the
serting onn ARl g IR ol TP et R Totioh a3 ol B ey BRC,
even when switeheslhdvety seegiablings, 411 i s operated for conducting the setting

operation of the current source circuit, no influence is inparted to the
pi xel if the sciiow thgt thertrangigtoreof the eyrrent sohese wingeit 426 shoyn metithet Eig. 3That

is, since the scanning.lin ate line) is not selected in the address

period, ngF P‘n?‘ﬁ@ﬂet W’@apﬂ%a‘&g%fﬁ‘e’feo bup the, present ipyentioar is nay limited: tos thisher e

the shift ptgghs i s .t gl C Ukl L . I i .ural i of

W rings atP r and%?ﬁraggﬂtl%ﬁg %‘l’“g%e'f%h “E?%’. Cuﬁﬂﬁglgceoéé& %F{@tghgg'n 6}8?‘]1% | ')Iée,

the setti Notofat tel sperdtivn of the thiet WoLRB IR U0O if kieCllist SF dgﬁg plfanfiged to
e

be finished in the period between one address period and another address
period. | krapsisters isothdsamiehas thetabomerdespeibed ioparation exkepttthe pointrierthatsther ce

circuits be fini.shed in several frame periods. Alternatively, in the
case wher g?rgﬁ@r“e‘“é‘;}flgli a&“EF?}rfg"fst?‘:B?“&SéraPG&e, PBLCIA that thirapaciies ebememten one

addr ess p(-';sréoqlg &E'djtoal{b(?t\}lﬁrbu?%&ess period, in one frane period, the setting
operation o Re i rent s8ur e circuit may be conducted by using sone

periods sel ect e¢ufth&nth&0&Be PRArEIYss [fendti pDRed "Rtk Rid t»t?mﬁ». bldnhel F1 9-
83. Note that there I1s a case where the period is short 1f the'setting

oper at i on tiagsisthes mreusehin teuwurent source tirafit 42 showekn Fiz, Gonddjah&disomey i n a
non-1ightening period. In such a case, it may be such that a non-1|ightening
period is C?%srvgli%? theghirsgtion in whichacusgahflowe deesnoy changg, candbetapptied pasilyet t i ng
operation_i. he current urce.cirguit .t pixel is conducted in, the
non- | i ght %@nghcpg?mgggsogoéé?gﬁn e gtsagfiio%'lgi gﬁ hﬁ“h@eﬁhw&gﬂw B i ni ng
chart in FR WA i and tinme gradation are conbi ned.
Next, a dgggr?i&g??gn igg"r‘;ggtgh{g?hta e@i??ﬂ)gigan%art for the case of anal og
gradation. Al soSdtsequentydfs struqdide@nditke ofAicH oftthe cddsfnb BurgdiR tlrcdiPh14,he
case where the setting operation and the input operation to the current
source ci mhigh arg diff¢rentsremahosei indheiatioves arcidesaritied ovtmeferbrcesto ig.t andaus| y

performed,, First, it is ass d that .a pixel corresponds to Fig. 13(A) or
Fig. 13(Bfheairenhsqureseircuitded) proyided in g rcoé‘i‘F‘E’u‘i"}t‘etE‘GrarE§%ﬁ(ﬂ§nQ(b51gh@

structure [ 2 ' 4 [ t.h ircuit.as.shown in FLg. 29,
g 7. oo i tfoffoubldoe onal RS B £ of I e p AT RO widl
scanni ng linfomdtidnl dffaSdigiddl didbonggral Hpul fO thdsdcofd late Alcut’413, fi rst scanning
line 1132 in Fig. 13( B%) is selected one by one, and a current is input
froma signal line ., 199 . i (1101 in Fig. 13(A) or 1131 in Fig.
13(B)). This current has a value corresponding to a video signal. This is
performed in one franme peri od.




The tim ng chart on theyinmage display operation, that--ixs, the operation of
the pixel is described above. Next, a d8scription is melde of the timng of
the setting operation of the current source circuit arranged in the signal
line driver circuit. The current source circuit described here is one
capabl e of sinultaneously performng the setting operation and the input
oper ation. Thus Nateghat the sticture of Fég. &3 eartdspordsrtoasgiogudisint whichene sygenther e

Fig. 57, Fi%. 58 or t he lcjrtlée i s (ﬂﬁ@lied to a constant current circuit. The
i nput oper*SFICEFITEYIL Scrapgyd fonpng B circuit in the signal line driver
circuit is genenglg ' rd i,n Fig.
85, the setting Igpl):{(la atgegﬂug#:?g %%&C@E?%Jnl{r@é;%ﬁc?@eh@ﬁiraggl ?ﬁ?tﬂﬁ?ﬁﬁgg grtllgla l'ine
driver ci foapaditor $lep@int @OITEh ithils @aMolinkHE rhede, @b trMesidtorsOAES 91 4p¢ iafinof S
made of the timng chart for the case where a setting control line and a

| ogi cal ope¢hanoel typd.st as in Fig. 53, Fig. 60, Fig. 59, Fig. 61, or Fig.
62. In this case, whether the setting operation of the current source
circuit is conddb®alg dectiode qféh%sﬁwfgw inippuhwitethe siggalfsemr the se¢and Not e

that, in FRj . fdrst to third settin ontrol lineg contrpol tag which
current "sdbiPh it AF ‘nder bRte bEg St Bl e fhsceioB ot il ansisign
current SqQyeSthetlel &l tHe solfce! siidl liRPEI 151 drfdnhd Rt t urth
setting controle Ici ne contrglsgﬂi\;\hel?ﬁ rgt hqu%?%}{l&ﬁg opefrégtolmgérf?%fmt%g o&%rrent
source ci rsouict ré¢giopand »dridregionafithe ThesiRbIE, Sk‘ﬁgﬂhgvpilldeﬁl afel ifputd6 gatet
becones possible that the setting operation period Tb is provided in a
certain petgcyadenef the trapsistar 9hand thertransigtor 98 drqmy sheeshift megistesd He| drtesaf and

that the setting operation is perfo din the_settin eratign period Th.
In this cds®Y ?‘r"ré’g’“taﬁ‘& adrajn W%‘%@@Eitfanﬂé‘ﬁag? H%C?mgieggﬁé\nsﬁarﬁ%ﬁfcq he

current sQug; | I; : L N [ ' ' i it.can be
si mul tanegu 'ﬁf;ag%?? (ﬁl%@ﬁéﬁ@ﬁ%tﬂg@%ﬁt 0 é’ﬁ'ﬁgﬁl%dfh%ﬁeg:bg\.{se{éﬁ@eég%ﬁoem}]eo(gs not
ari se t he epsonrotienoOthe tdapaditoRieRehedf 99.0NOHE bF AGoLRE regibhiaRg 08Ik off N t he
case where the setting operation and the input operation of the current
source . d¢he ansistonPd iscosnepteal tolthereurdhnit Viee 93 anclutht othen negiiorbis coandabedmed

si mul t aneousl it may he suﬂlﬁt hat the intEUt operation of the current
source ci rROGoF thesoprce regigm and the dgaip reajes ofthe drapsistpe9&+t opped and that t he
setting operati i N )...conduct whil e scanni ng |l i IS
sel ected, that i({J'Ssh,e ucrl?cﬁrgdf%(gef tﬁ ?F%ﬁal:%(grrﬁq%la?m%gt'@ c?‘f‘f’e?{:{epﬁ% gﬁt&f’?e&&'%ﬂ%ﬁ/o

coi nci de \hé farisistér 95 dhdBE trafkistbr96, ARA thePGthe I i ldineded Ldﬂess? Clend
operation does not need to be perforned for each 11ne en the scanni ng
line i s sehpwited cleenF0§.pl86 rol&iof hoRling patesodesivoltage dffuat tidnsistorrgsent
source ci rcHit can,be selected at random by using the circuit in Fig. 43 or
the |ike &% éh“‘c‘i"i"ﬁlfﬂ”@shi ft register) for controlling the current source

circuit. Furthers t ircuit i.n Fi . Figq. 4 Fig..46, .ar the |like my
be used. Alter na_‘.‘cv‘gﬁ?‘? Sélgg% REN ?WP?%%‘_’%W QFHIC tia%,sns}o[r?éé? CB'é‘_‘%CEFé‘h t hat
the i nput ©9PRAkhd Dbtk Fegi i BInrR O 46 dile! itk dolirckVEafh Y enkl difind" VT
circuit (input operation of  a video signal, that is, the output of a

current taegibe gfi theltyansistaned4. or@dof thes soigtd lrediom an@ftho el sifNVegidh SMehel r ame

period and that the setting operation of the current source circuit in the
si gnal | i feangisioy@p igronngfted itg Vosraad dheeathemregion is egunegtedito @ne lof thendomraease,
the setting .o er(ﬁh}iegg .and it he, | nput .opeégti on of the current source circuit
in the si dr&PeR 3ip aceion pHibe£rapsiStonds. ne performed simul taneously. At
that tinme, int a tii ti.on.. o ur.rent source
circuit in the gl%égl’aﬁgl I eglt?rnlt @grtﬁgicﬁlk{g?& Q‘Plgr&geclr"?glrtrézgf Ql?%vgn s?létel%}ghé 5
Shoun 1 0. er et el b O ot ce. ciroui s mmde to be
sel ect ed at r andurst,ldhe sanpling pldée:siarciﬁmlt tonthei gate didctrddeg.of 4He trimsistod D7 Fi g.
46, or the like, and thus, the setting operation for all the current source
circuits e Bofromdhe shiftiegisteri4dlome bath the pansigers are, turneONuorThen, thee
setting operation f.or.all the curte ource.circuits be performed in
sever al frca"m:%;'tpseulp P%eserF" th lirrey nl_"leﬁg'fsﬁ%‘g% O,triehcé"pgcé'to_f F{%%Bbg?élfff’a&h n be
conduct ed th@sRides 9812hERY. SQUIAR tﬁhé,%&i%mflqg ndt kg d ke at@@ﬂ:cﬁ@&@ of tfee
setting operation can be conducted with nore accuracy. %\Iote that i n the
case where the setting operation of the current source circuit in the
signal line driver circuit is perforned, the setting operation needs to be
performed in the state in which a current does not |eak or another current
does not enter. Thus, the transistor 182 in Fig. 29, the transistors A B,
and C, and the like need to be previously turned OFF before the setting
operation of the current source circuit in the signal line driver circuit
is perforned. Incidentally, this does not need to be taken into o1~ |



consideration in the C(é? e where: the tr?nsi stor 193 is"'~?rranged as shown in
Fig. 56; and a current does not | eak OIS anot her curreht’does not enter.

Thi s enbodi ment can be arbitrarily conbined with Enbodi mrent Mbdes 1 to 8
and Enbodi ment 1. <Enmbodinment 3> In this enbodi nent, technical devices when

. . : : . . b I '

P ommet coqtafitat of Kok &Y adlond i SRS AT Sag thetheSiter gé‘fﬁs ii%&%%s?%eﬁdfﬁfﬁn
' ; j t is ied.to e

e en £ mg LS BB a0bHeled I ARacBP MchibiPos Sand AP pOERGAL, 10

el enent haiffdeicer siat fdbet Bevalsicar boabh Othed8RERSdsS V%E@bdg_% gﬁcﬂ i g on
the color. Thus, various technical devices are required to adjust the white

bal ance. VifEereioeietweent tethn thecplectiodes mactiearidph, theeransigiors 981end96 hitaugiedr ent
that is i t to the pixel. To achieve the technique, the magnitude of the
current o?ﬁihe ref erence constant current source should be changed

' h | or.. .Al h [ s .t Se circujts gs shown in
P s, 6(0) o ot Goacifl siin: 95 I, Smhiaof of 1 et contmustbyice
constant ey gotétitiab Qitferénce Befvdel DotH the ﬁle@ﬂgdéspﬁzﬂnelﬂ}gg %gtﬁgaﬁbc\@yﬁltggég'o of

two transistors formng the current mrror circul ol or.

Thus, t he theatyanisistate 96fand 96 rucl desired anlthgese han gadr dop®y) didgcfmuldidn Wl OF -
Still another technique is to change the length of a Iightening period

dependi ng ‘h?_ncha!’@ ig spetinuettiatil thervaligge enoughtfor appiremtcconesmindigy toof sigia case
o adat | on HETHAUTPY THSREL A BYSISoRE BRYAG EorheAdriEcaih que, the | um nance
cen,be 20 ot el oy Wk ES SR Mg L tndfh KSR e e

Subsequently, the transistor 94 is turned ON by the signal (corresponding to a
digital video signal) that is input from the second latch circuit 413. At this time, a
sampling pulse is not input to the gate e;lcctrodc of the transistor 94 from the shift
register 411, and the transistors 97 and 98 in on OFF state. Then, since a
predetermined charge is held in the capacitor element 99, the transistors 95 and 96 are in
an ON state. Thus, a current flows through the signal line (S1) via the transistors 94
and 95 in a direction toward Vss. The current value at this time is equal to the value of
a signal current. In other words, a predetermined signal current is supplied to the pixel
connected to the signal line (S1).

At this time, if the transistor 95 is made to operate in a saturation region, the
current supplied to the pixel does not change even when the source-drain voltage of the
transistor 95 is changed.

Further, the transistors of the current source circuit 420 shown in Fig. 5 are all
of n-channel type in this embodiment mode, but the present invention is not limited to
this. P-channel transistors can be used in the current source circuit 420 shown in Fig.

5. Note that the operation of the current source circuit 420 in the case of using
p-channel transistors is the same as the above-described operation except the point in
that a direction in which a current flows is changed and the point in that the capacitor

element is connected to not Vss but Vdd.



Thi s enbodi ment nmay be~arbitrarily conmbined wth Enbodiyrent Modes 1 to 8
and Enbodi ments 1 and'2) <Enbodi ment 42 n this enbodi rrgﬁt, t he appearances
of the light emtting devices (sem conductor devices) of the present
invention will be described using Fig. 12. Fig. 101 12 is a top view of a
light emtting vice forned such_ that an el enent substrate on which

transi stors are MeREd pS shown &y Fig. 141, Kig &N Chtp Fig 23(B) Figi 24(BY 29 Bligi s a

Cross-sect |, yiew:ta . line A-A of .Fig. 12(A), a Fi g.
1200 1o 2R end MENDLERCLBNtG OE el S mul ggting Btrcraty
seal i ng MRbRndcaibn 4888uies. PTRY iof8dtis® ofthe Qurfiht SOSEe %irel'[limbo RPRAS hetR02. 2
source signal line driver circuit 4003, and gate signal |line driver
circuits 4idsgmnaadthéCpémtionatl the eurpem soered cirouin 430 bsplamce vAlDkferkite to
addition, a sealing material 4008 is provided over the pixel portion 4002,
t he sour c&igidgaad thupedesetiption thereefistomioeBin thisembiodingerttanadegnal | i ne dri ver
circuits 4004a 3;1%4004b. Thus, th qpi,xel por}i on 4002, the source signal
line driver cirddrtheraghe, cashawhers gé ds Aoy neplaced evith  Ved  wher prehanaglosa

and 4004b Dy : L i eri.al . 4009, and
the seali A%Bﬁatta%rgﬁlsg%éxg% ‘fﬁﬂgzﬁ % @'frgee?g%&a% é?é]gtf&%g i‘b.B%T ﬁgihpait ¥ 8% on
4002, t he vifeud the dideotic inl which dicuMent fidwsCdies nd08Rng@dn bB& ;%?édeeaﬁl,?%h l'ine
driver circuits 4004a and 4004b, which are provi déed over ? e substrate
4001, i nclteriermpagison betiwepn Fig. PBHad Fig. 4. 1NoB) thatthe eransistat thaeisyopsfdsasa
driving TFT (incidentally, an n-channel TFT and a p-channel TFT are shown
in this efdRgrayitahmayihake githiea pplrithe source signal |ine driver circuit
4003, and an er agj BT 4202 included in the.pixel partion 4002, which are
fornmed on a basﬁe@(’ft??hrﬁ-[ibcig&ucl%ﬁmtlﬁiI}ég'eﬂﬁh?ff’%rﬁ@" 'B-‘@H%ﬂ@? CHiEgAL SouLeg

n- channel cikdit tid@trahsed C | a i ' d for
the driving TFT 4201g'fe gﬁjg%alﬁ %q’glﬁgnngfﬁ{hg‘?%nucgctltﬁg(r%}'a}gcgg:or |¢13“'tﬁ ‘a
known net R3(A) or 24(AJ if osedt foe tier asiengsolirde &izdult 428) aisbitiag|op¥Ritioh RaA ben
film(leveling filnm 4301 is fornmed on the driving TFT 4201 and the erasing
TFT 4202, cardiciedowhdle an dnput opsration oldulput G 3a fegrretfetong pikeld tis i acoatigted.
connect ed At 0 g drt in gif t he ﬁrasi ng TET 4202 is H}:@gd t hereon. A

t r anspar ert"“FEHGUEF SEUNE OPRRAHAT PRYTS Jo Py peEOTRRAW LRt opergtiony (quiputt e
pixel el i hedredidf% pikdl) id R phiBARRAT O UM Gahd Sulldnl L sBuSETRIHRY ©f

i ndi um oxi de and tin oxi a conpoun um oXi de and”zi nc ox zi nc

oxi de, ti lin @x¢ @€ Figd. 23(Q) twmegH)die wad feethd SidrenSdREd afréniC Y0, thPQetting
transparent conductive filmadded with gallium nmay be used. An insul §t| ng

fil m 4302 operation and the) inpue qpesation alae dier ohelt4R@Bsly pedtforined even +n jthel 6&e; )
i nsul ati ngvfi | m 4302 is formed with an (f)(geni ng, portion formed on the pixel
el ect r ode “ASEFONe HERLSUCAFIFYitdd arrangsd 1O Que gAY t ti ng | ayer 4204 is

fored on, e Piteleqih 5L RIRRA AR JA B0 B LIRS LAUG! o PEIY, O

formed using a kno\ tem aterial "or In _
mat eri al . Pis. 4b@\) dndh(B) SEsHdv i Fit @,lﬁé.,s@éﬂd’ﬁg. i aﬂé@,w:nlfag?h%ht}@{ thgei ght
(nononer) material and a hi gh nol ecul ar wei ght (pol yner) terial may be
used. As atrignre ingviieh Hedciohittshewhiig g, dnis tappligl foathie podididoresgondisg teapor
the constant current circuit 414 in Fig. 42(B), and further shows the structure in which
Fig. 23(C) is applied to the portion of the current source circuit. Fig. 50 shows the
structure in which the circuit shown in Fig. 1 is applied to the portion corresponding to
the constant current circuit 414 in Fig. 42(B), and further shows the structure in which
Fig. 23(A) is applied to the portion of the current source circuit. Fig. 51 shows the
structure in which the circuit shown in Fig. 2 is applied to the portion corresponding to

the constant current circuit 414 in Fig. 42(B), and further shows the structure in which

Fig. 23(A) is applied to the portion of the current source circuit.



deposition techni que orcoating technique may be used.. The structure of the
light emtting | ayer 4"20’4 may be either’?a | am nate strudture, which is
formed by arbitrarily conmbining a hole injection |ayer, a hole
transportation layer, a light-emtting |ayer, an electron transportation

| ayer, and an elﬁctr n i.njection layer, or a si ngl e-layer structure. Forned

on the light emi¥PErifat dpdhe spuctutesshowasimearh abbig. 149r ansiFig: 9, aologicat i ve
film(repr i on jyve. fil.mcontainin l.um n copper, or
silver as ﬁ%gd?&ngfsnﬁggﬁg?’ia?lﬁeanggﬁ%} Xra"]ca IRy be gtlﬁﬁci"ggﬁﬂﬁ ogicat j | m
and anot hagpeedddydUCTheY @oditdl Mypdiatih] i l i s Y LSt ure
and oxygen p(gxi sting on éaln :T%]l% er?gcr%ng?lktﬂgéhc?g?%%gg a@%@ angx[e%h%]e:v?ééﬁég
emitting |eppetionzfshaceraiesouredtivcudt is peifednRd @ONLGE thss, RASIIsEhSy it t hi s

reason, a technical device is necessary in that the light emtting |ayer
4204 is fASHeRE anthgsiranit cengble ofrperfopninggrastrat foo shirmireg thasdtting@pentibnde 4205

is formed wthqut _bejng. osed ta oxygen, noisture, and the like. In this
enbodi nenta\,%PGg- aEB&@?‘d’é‘%Ei avlaﬁﬁne yhfesﬁwgtqnsmog of taghPuEEnd §9urge gircuit
mufti-cha S - Jd ndeposjton apparatus.. In
addi ti on, ri?ﬁﬁe?rfgg{'ﬁggreﬁﬁiz 5%@%%81 ?%ng%ngg% ‘Jé{hpmgacg?@?lh?hgbe ?}g{‘)ﬁaﬁdj@!’ﬁ?% t he
above- desdrarhedfir@ieging conkioD line & NFirtlieROthe! FsRNts S§ d he-
pi xel el ectrode { anod:}g 4203, tﬁe light emt ingu a%rﬁglgloélfk%gr? ﬁ?‘gngt .
cat hode 4208trpk lifigrisnedntrallqd; otheodbiyvie i§ idomrolied draneehict cufienti studeatir@ige i1 m

so as to cover the light emtting el ement 4303. The protective filmis
ef fecti ve PBIUGS e setfing onertiopyandywhichogyrem sepereneirauitueenduictsotheeimpar i ng

the |ight b t.4303. Reference nu al 4005a denotes a draw n
Wi nggt haoﬁg%aglhéggtﬁ@gﬁ ergggtcgngtg{%%? Uty Iasfral"g‘?:%{oéﬁﬁét ¥Mps el ectrically )
connected to a [ r@s ik F Th ' i [4n
4005a is passedﬂgllg?&v\cgg?\@?ﬁgaggggl ;i;dr%gtegnitazri I3E4I§O(g%%bcf d. %82,{21?%?%?%?&% °
subst r at e lit@6tqaential drivéhas edeaadesdribell] Y Hetuimatet, atle cht SFUdrREqunfiaN@rivk301 of
an FPC 4006, vi a an _anj sotropic conductive film 4300. As the sealing
materi al Aolde desenibeds dmiFig iS2(A), a videoasigmad isuppliad ftore predenting iswampleda
stainl ess iﬁtagéalr m%%e“;.i al ). icer?ﬂ]gcs teri ?I , or a ‘tel astic materi al
E:‘ _ngl ud: ng a p(1_ m%rh Jiya ey Bie BERHnE RY SersuPplieds g tr?ﬁflbllﬂi f&_gl,;t"dr‘?ffl_i::?P

i bergla . : Vi oride). film a
Wl ar 19 il #}ﬁldg@ﬂboleﬁ%&tﬁ%ﬁtl %‘1&&%} Sg&nr@%?rr%/‘ﬁtl ?dr:lgéllg ﬁjoﬁﬁ:dr;%r%@o%gmffs‘@%ﬁ the
Al ternat i wishing of tkhemipling\pule ﬁﬁﬁﬁédlﬁbmrtﬁga ishiftRizffer a1 al A@ﬁ%&?ié, tHeS
sandwi ched by the PVF filmor the Mylar fil mnmay be used. Howevef, "a cover
materi al rlotseueatiddrive snpgrforeed imthercasd gith thenitsisiuoeiof Bigd52(@9t ed from t he

light emtting Q\Z er. to the cover material. In this case, a transparent
subst ance such A9t hAtaas tg,ther signal 1gpufsto; the fugrept squren cifeuit 40 fthiovgh @r an

acrylic fi 1S, . il terial 4210,.yltraviolet
cur | ng- red RSy 46 Campiby Bc i} Bot WGty |nBh AR senaf Sl o on

| nactive gamut serttind i logRAPGpetitoR CoREcteANd PéEidDEbid Bl G HowiiChn
acrylic, polyimde, epoxy resin, silicon resin, PVB (polyvin utyral), or
EVA (et hylfegped2(ADyis iapett depehdingyonbihe seracturd or Hiive sgadn G Re currBhtt JopgRn Was
used for the filler material. To keep the filler material 4210 to be
exposed t STy oPBE ObHYR infiuh s3rayipals (’gﬂ@fleglﬁbll 9perdar isuinpeixwitk theosampling

oxygen- ab a subst ance, .a concave portign 4007 is proyvided on the
surf ace oi’g[sg’egjggé G ﬁ‘%ernﬁip& feamingh s inpyt yith tesignal supplicd fomy hecsettmg1, and

a hygr osceph@olSHRSt ior - r t 7. Lscarranged.
The hygroscopic ﬁb?t‘]%ﬁclge)’ tg?)%gﬁeﬁ?gﬁswggIséHggbég{Egﬁcéﬁgfogeﬁf%mﬁ l'd in
the concawecqydartce ovithdd Tinving of. tieaapliag PAIse iop ey @il sHFPIRE fAdm #ROGutpetch
that the hygroscopi c substance or oxygen-absorbabl e substance 4207 does not
di ffuse. ThEied of Hhedogisak apsraterspancated orthesettipgeontml linea fine mesh state

and is formed tq,allow ai| and nmgisture to pass.through and not to allow
t he hygroscopi C%L%%élﬂaénﬁle{hﬁrcaé%%@ﬁg XSr"E)élgq geromh dunpg avhigtn the; spmpling

through. Th bed f. Lhe = sScopi ¢ e_ar oxygen-ahbsor babl e
subst ance A5 b} B e kG Al ANGRRYGH BHRIAE DGy Rl FRHER AT Glen

em tting eheemrdonddDowitds is i@wBd it tifd ON dialeChnd §b ¥hbBASOH ' e
formati on of the pixel &S. J ' 104 el ectrode IZ1203, abcgggu%wﬁléh#}inf’%ﬂwa
is formed so as to be contact with an upper portion of the drawing wiring
4005a.



I n addi tion, the anisettopic conductive film 4300 includes a conductive
filler 4300a. The substfate 4001 and t#t FPC 4006 are' thernal | y

pr ess-bonded, whereby the conductive film4203a on the substrate 4001 and
the FPC wiring 4301 on the FPC 4006 are electrically connected via the

conductive, filler 4300a géT] i s enbodi nent nmay be arbitrarily conmbined with
Enbodi nenYidf® §ignak is; $pplied, drophhsdyidemiine, andothen, theswitgh nkdit(sigmalacyrreght
emtting i i i i4dd elements is of .self |light epgjit.ing
Cype. oo Paniiof SulEh undflo GEOF {leroperipnis hotsogResd piekBeby gRbisdh 1 i ng
devi ce Of b&aiscxhb@Wireh fo fpttink bYcuknOlehidits if the b‘waat%rlg.tﬁe Wx&’l‘?r Iy Y
angle. Hence, the light emtting device can be used In display portions of
vari ous eltates when thedewitcheF)1 (signal currdnt coiatvdl aRGtchp isn@t i giel OB ktafTkinké NO
device of the present invention include, there are given, for exanple,

vi deo canthegyrrertjignptinputdashepixelythygignat gpmotibsippaypre¢isednd nount di spl ays),

navi gati on syst audi o reproducin evi ces (such as car audi o and audio
conponents), noggE@BI?“ﬁB‘r‘ §3§éﬁ a%’l&ﬁ%g‘éﬂ?f theavideq sigral suppliedfrom dhe vides mat i on

t erm nal sy; ! t , i t elephon rtabl.e

machi nes, uﬁg&@g%@gﬁq éﬁ%g{% S &ggé’ f?ﬂ)ﬁcgég‘iéﬁ%hegélogﬁ%aﬁgur&% icgggolpsrvg&ﬂged
with a rechored rgaifedli UThe RRACEIEduRAIY maf @ithéCBe EoHstiRRS BANCHNT cdpd&oPr di Ng
medi um such as a digital versatile disc (DvD), which incluades di lgpl ay
capabl e ofeviespiday switch nabe spnstituteg by tan SRAM, cirquitt hén dds evagf theshinpking

i nformati ori term nals, sjnce the degree of the view angle is appreciated

i npor t ant PUSHE Qupw the widee sigeakisi supplied fmm thegridecling forrepch oplugen, the

Practi cal . g . h in Fig. 22. Fig. 22 Lght emitti
ol onent - SALARROE Tyt SR MEeli e is et 3o, 45¢ oY sBISBDuE QFfRae ' ' "
i ) . . . ! . ‘ dth
ke, The LoaRios RRRIRC viagh Lefl, &xithe sibrfy OF he iRithe b E DAL iselioou s "
t he di spl Thuspdretdodseqiidnbal drivetcagbe ihpenmlen@dl emitting el ement shown in Fig.

22(A) is conpleted with the present invention. Since the light emtting
element is of sHPwevergwhemsrleationds seguentially prformed fromethd fisstisaluknt togh¢ , and

th f di | i t hat i .~ 10S i, i.g thi th [ i id
crystal qReRLRR PRI iR dnantite hsisisnahin thinir Se eleRg oeg aharrolihe | ude
al | i nfor gRtheQidetbfSRE At @SMHmezﬁnorfrggtglc %@ Bluan RS ?J%?{:olﬁ&qpub%&;ﬁ% th%/ <

tel evision broadcast transmtter- eivers, and adverti senent

Fig. 22(Bjarsihoiien aheliided aignslt islihpafiersabseqlit@ineQikali i§ smmetRidly BQeMe£101, a
di splay portion 2102, an inage receiving portion 2103, operation keys 2104,
an ext er nil a eedumacon the side of thedast caluminuameng BieOfirst esldninhte thé ket cdlamnl | ght
emtting el enent of t_h(f 0Er,eser,lt inventjon can be applied to the display
portion 3 resy{fy g period fqrdnpptiing the sigma| to the pixehbeaemigs short.Fi Iy thizzewm) a3 s

conpl et edgpdulnint W3\ i . Fi oWs, a _not ebpok r sonal
conput er ,  whi (I} h ﬂgg'n%?ilgnép ér%i}fdﬁia E)ng){;/& “E@o‘ﬁ? Séaéle?s)itﬁgp’ﬁ’o‘?ﬂ“%g pd?@’ﬂﬁ%‘i/)g ortion
2203, a kwme% theZ5¢@fining lin€ rabahg &PMNE pixieP PoRtidn 140224 ARe céntBO! T4 Y caRRUSE
2206, and the like. The light emtting el enent of the present invention can
be appl i eehet scanhipgdirepdwer minctit d ag2fged ¢ueadheof thieHeft|andhighe sides iofighe! enent
shown in Fig. 22(C) is conpleted with the present invention. Fig. 22(D)
shows a nﬂﬁghl?é"ﬂ%‘hﬁg%é‘l“? thinscennipg hing drverciraitis Besgyto Asiye thespigels pllmshipor t i on
2302, a swtch 2303, operation keys 2304, an.infrare ort_ 2305, and the

li ke. Thewﬂ’g%etnoéﬁi for 1 Bmgf‘%r{gﬁtm 1 ?etggrft‘gr}]tn*?/‘éﬁlt? t@%ﬁefbé"’é‘gp%“e to the
di splay p j 0 F h t rg;llp(% 0 < Fi 2(D) is
conpl et ed&\%i% teﬁﬂ?ﬁg %?%lsgé\%h ?i\h\(/:fan({%lg%n Algg.t&zg?%seéﬁg%\a’g"{pc@ﬁg eezlllrscrh'atge
repr oduci Fuytibev Fiye $2(QYi shetswbithul waeeisls ngf tRdséuiningP bt fdrdat | dscuits DVD
reproduci ng device), which contains a main body 2401, a casing 2402, a

di spl ay p¥Fangesh left anbdghtzin diesfitshgndencond Hngs, and) 4 stagt pudsea(SeS P)fontidi shift (such
as a DVD) reged-‘tili p&r?ti (an 240;, o%er,ati Rn keys 2406, a speaker {)_orti on
2407, and™BRET 5 ke. FAUHIEISI S OBTRUPASORS P y feypegiod fpnippuitipgdhe

i nformati t ispl parti 4 i LSpl har act er
i nf or mat i% nal e“|‘P3‘r‘1‘tg lgfr?ri[? ?ln%newe):égﬁ?g%é? * fhe ‘E‘J% é‘s)g%etq%fe%@n rlw(?n'sctgﬂs be
used in tfaeiligitepl ay portion A 2403 and in the display portion B 2404. Note
that famly game machines and the Like are included in the inmage

reproduci ng devi ces provided with a recording nedium Further, the DVD
reproduci ng device shown in Fig. 22(E) is conpleted with the present

invention. Fig. 22(F) shows a goggle type display (head nounted displ ay),
whi ch cont ai ns




106 a mai n body 2501, di splay portion 2502, an arm pertion 2503, and the
i ke. The |ight em'tti@ el enent of thé&5present invention can be used in
the display portion 2502. The goggle type display shown in Fig. 22(F) is
conpleted with the present invention. Fig. 22(G shows a video canera,

whi ch contains a main body 2601, a display portion 2602, a casing 2603,

ext ernal connectiegardinss of wisther the Hagrprquentdaltdrivie orcthe plot-sequsotiali drive2805, an
i mage receivin rtion 2606,, a ba%ter 2607, an audio input portion 2608,
oper at i onpﬁéﬂi@?"gg - sefiineQperitiop forfBe Cpgentsgurse cipwit A3 mayibe perioamed fost
emtting e - Ll i t din,the displa
portion 22%2&%%%‘?%%%"@%%&%% H gﬁﬂiahﬁﬁféé@%&%&s a Srrlr)ﬁﬁr%rty ggn@‘gtaﬁdt he
present i foredi i®itrary@iumbelof timéa( l-l)dcﬁl[}O%wevéPpbhl Qhé QL1ERDMREicattllisEfling
contains a main body 2701, a casing 2 02, a di splfay portion 2703, an audio
i nput por Ppemti@Y @hy Enpefatined amdpancepay bongns 27f5detamened chargk ¢y storkdGa,
external connection ports 2707, an antenna 2708, and the like. The |ight
emtting SiceraRrcitor device foagegted betweasni e sae asd theespuree oficthdli tegisistor
portion 2703. te that, by displayi jte characters on a bl ack

backgr oun 8{‘%&?% ﬁg‘b FuEren 3?’4\“]‘38 HBE‘*P% éﬂg a%‘ifﬂﬁtr“’éiz% %E%g’“d% SRGTAHSHMaY BEr ent

of the m)?bllfgmliﬂ ANthe F't'&fe&%inehhsmﬁgp'vdgﬁiﬁc%l %P*Iﬂé‘eca%'a& l4ByiEd Gas22(H)
is conpleted wth the present 1nvention: en the em ssron T'um nance of
light em dischagedi(iried).s Rurthef, € tealiesktiify bp&afiot frahe thiRenti @fceSdiichiti NY

element will be able to be applied to a front or rear type projector by
expandi ng43Adhpsefing operation may be pernfermed-fgr theeyearentouraeatitcoits A20 imajl theen

out put lenses or the.like Ca,se@ear e. i ncreasi nrg f?lhg whi ch the

above- des EPHBES Usinectimgni (haldsy the Setling APSIRtion MR Re Perommed fardhe swrrenta

el ectroni I:cakd i hes he | net. and, CATVs (caple TVs).
Parti cul a??@?%?‘g%sgép g‘réan glgscé’zmvx%e?gh}rrrloﬁeng&gig 8? 'E?(g |ﬁ$§PP{§Yﬁ(‘%HPF‘§Y

di spl ayedpe ShdtCthat the sét@inp OpeatiSPRYERImEEnlY it6the SMritisBErcBRIEHikPA20if VerY
high, the light emtting device is preferably used for noving picture

di spl ay. Stwecal cohenis withineone framg pddod,cs < resslt o svHidte thesseting dpdratipt is
emtting portions, information is desjrably displayed so that the |ight

em tting perfermdsforr e eutsat gourse pircHits 42038 salbthe columas fon sevesak framenher e
the |ight 1 tt] evice is used for a display portion of a nobile

i nformati Bﬁﬁ%&esrdrﬁq%ér?] particularly, a nobile telephone, an :; 1on audio
pl ayback devi ce asOfhob8ewhild fhe ¢ GReR! dllBuricht Busd Yﬁlipﬁ%ﬁﬁg&f jn each = .
information, it is preferable that the character I nformtion Be FoFiRd in
the |i ght celuinrt hasdepwdésceibed, thd presdne invention ghiot Himiited itd) hif) Anl aPhsrald§igfy used
as the background. As described above, the application range of theée present
i nvent i onCpEeniSpyrcqicenitsypay beaarranged. nventi on can be used for electronic
devices in all ctroni c devi.ces .accordiairllgiet 0 this

f fields. The. el . . > .
enbodi nent may %ggl;%rﬁgr?,irgg&r&@%tﬁet FYTEP DL SRHrECiTgUitn thesignal ting drigergircyitdi ng

to any on : dj d .10 .6 ' 0 e sent
i nven%/i ongﬁég&/?lﬁgq?hgﬂggpﬁcﬁé\:@uﬁzg&%@écar }a@ggt g[)ﬁgvpég‘l‘ (r}gnrghsﬁﬂvépinessg'i %:?’I alfglges of

vari at i oncorespbadiag cirenistiagfandfs shows in Bip. 88, i s caused by manufacturing
steps and the difference in a substrate used, and can supply a desired
signal current {lbepesentinyértion Hayingtbe above stiuetupe emesupprasy et inBnencerof shi f t
resister has twog fgnctiqns. e _function of the two is for controlling the

current s&EHLOnAnchgracteristics ob {[5ds and sunplon desired surrendie the Qutside.t he circuit
whi ch trol i i | ., i t.h i i,t s whi t t
G splay an | magd My SR mbOinal B altifp i cbeied P RorRalent Mo s i 1 ng

switch, andpg switch 101 (a signal current control switch). According to

t he above-nentioned structures, it is possible to reduce el enents of the
circuits ({EmbbdinenpModedgd, since the circuit which controls the current
source circuit and each circuit which control a video signal are
unnecessary to @t Bus embodimenhmpde, shedesailadestigimire arsheperationefitho sigaaldinent s
can be reduced,. the, J,ayout .area b educed. Therefore, process yield in
t he manuf 8¢ ffr‘?'ffé‘ﬁsﬁdép%‘o?”g ‘P@'o@@g? Wg‘hhe gS%‘:f e%’aﬁ%ﬁg‘sr‘ééif@é'ﬂ?mr—‘ﬂ?‘ﬁ;ér nor e,
the frane can i fis : . WS, ently
the devi oo SoRUpa S RRADBEHRAGEn! Nink Wik U RS RelIn IRELER S ROATRYT,
resister has a structure which has a function that can choose plurality of
Wi rings at random the setting signal which is supplied to the power source
circuit can be output at random Accordingly, the setting operation can be
performed at randomfor the current source circuit rather than sequentially
fromthe first columm to the latest colum. Then the setting operation

period for the current source circuit can be determned freely. Further, it
is possible that the influence of charge |eakage in a capacitor device of



108 ~, |i can be made imconspi cuous. Thus, when a defect{ has occurred in
association wth the Se{ting operationﬁGthe def ect can be made

I nconspi cuous. " 1~i 109 CLAIM 1. A signal line driver circuit
conprising: a plurality of current source circuits corresponding to a
plurality of wirings; and a shift register, characterized in that: the
pIuraIity:%?"éU¥Wbﬁ@d§6UHbaﬂ€$rcuits each conprise capacitor means for
converting a su |.ta in. accordance with a sanpling

lied, to, > [
pul se suppli ed fr'gi“rﬁjffgg é‘{heefq{a“%: g&%‘ég&hﬁaﬁgnaé L'J‘BEI%‘V%%.‘H@‘? ‘(‘)?3 lﬁp}?ﬁl%’;‘?“’n@f a
' . : Lgn I ne drj\er
Cirourt oqHBRRRRC S ullial WNEHOE Y. S0he Send), B e, RulTg <o

a plurali tigclodesd shiftgRgistnd 18, & first 1attle Girsdie 412, CHcBRA BthR Bfcitin 41 9ahd & WO
current source circuits each conprising capacitor neans and supply neans

are arr angegsthnircugizotcivguiti4lg; and the capacitor neans of one of the two
current source %'ércuits converts a supplied current to a voltage in

accordance wi t h 8¢ SBFFatipmyilhhe Beefly described. r /Tdnshiferegintartd 1 dyformed psingd t he
ngPLZpgﬁgﬂﬁ SQ%IBE)!?g golgclgre {i/i ?Eégﬁ@-glpf) gcalx‘%:.%ﬁs %H:g)? Ia;[ld 38 l?lg);lult ev\szitl(;jl aCc E)(r:ke Igllgnal
(S-CLK), a start pulse (S-SP), and an inverted clock signal (S-CLKb). In accordance
with the timing of these signals, sampling pulses are sequentially output therefrom.

The sampling pulses, which have been output from the shift register 411, are
input to the first latch circuit 412.  3-bit digital video signals (Digital Data 1 to Digital
Data 3) have been input to the first latch circuit 412, and a video signal is retained in
each column in accordance with the timing at which the sampling pulse is input.

In the first latch circuit 412, upon completion of video-signal retaining in
columns to the last column, during a horizontal return period, a latch pulse is input to
the second latch circuit 413, and the 3-bit digital video signals (Digital Data 1 to Digital
Data 3) retained in the first latch circuit 412 are transferred in batch to the second latch
circuit 413. Then, the 3-bit digital video signals (Digital Data 1 to Digital Data 3) for
one line, which are retained in the second latch circuit 413, are input to the constant
current circuit 414 at a time.

While the 3-bit digital video signals (Digital Data 1 to Digital Data 3) retained
in the second latch circuit 413 are input to the constant current circuit 414, sampling
pulses are again output in the shift register 411. Thereafter, the operation is iterated,
and video signals for one frame are thus processed.

There is a case where the constant current circuit 414 plays a role of converting
a digital signal into an analog signal. In the constant current circuit 414, a plurality of
current source circuits 420 are provided. Fig. 27 is a schematic view of the signal line
driver circuit related to the three signal lines in i-th to (i+2)-th columns.

Note that Fig. 27 shows the case where a reference constant current source 109

corresponding to each bit is arranged.



3. Asignal line driverncircuit, conprising a plurality of current source
circuits corresponding to a plurality of7 wirings, charatterized in that: n
current source circuits (n is a natural nunber equal to or larger than 2)
are arranged for each wiring; and the n current source circuits each _
conpri se capacitor means for converting a supplied current to a voltage in
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current is supplied from the current source circuit to the pixel. On the contrary, in the
case where the video signal is a dark signal, the switches (signal current control
switches) 111 to 113 are controlled not to supply current to the pixel. That is, the
current source circuit 420 has a capability of flowing a predetermined current, and the
switches (signal current control switches) 111 to 113 control whether the current is
supplied to the pixel or not.

Note that the signal input to the current source circuit 420 through the terminal
a corresponds to the sampling pulse supplied from the shift register. The sampling
pulse is not directly input, and the signal supplied from an output terminal of a logical
operator connected to a setting control line (not shown in Fig. 27) is input depending on
the structure or drive system of the current source circuit. One of two input terminals
of the logical operator is input with the sampling pulse, and the other input terminal is
input with the signal supplied from the setting control line. That is, the setting of the
current source circuit 420 is performed in accordance with the timing of the sampling
pulse or the signal supplied from the output terminal of the logical operator connected
to the setting control line.

In Fig. 27, when the current source circuit 420 arranged for each signal line is
comprised of the circuit as shown in Fig. 23(A) or (B), the signal input from the output
terminal of the logical operator connected to the control line corresponds to a set signal.
Further, when the current source circuit 420 arranged for each signal line is comprised
of the circuit as shown in each of Figs. 23(C) to (E), the sampling pulse from the shift
register corresponds to a set signal.

A structure in which the above-described setting control line and logical



of current lines. 7. Qrﬁignal l'ine driﬁgr circuit accerging to any one of
clains 1 to 3, characterized in that t shift register’is conprised of a
decoder circuit, and selects the plurality of wirings at random 8. A
signal line driver circuit according to any one of clainms 1 to 3,
characterized . in that,. when a drain and e of a transistar of the
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bet ween t ldigiphhralogdomewioe of the first or second transistor by the
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claims 1 to 3, dmdheisizanl leel driven pisguit shoveu ppFig. Myaos 530althaugh sledicatedr ent
mnor circuit constituted of fi rstgﬁnd second Iransistors a first swtch

for contr SFFIHE CORRRRE (SUrept sayrgesd i Parepedivgseratesd for ﬂlehkbmt?’érbi&nd
second t r%?é&&ft%nv%n%s 3% ﬂﬂﬁlteg\r% bl TR sﬁQﬂB{iﬁleﬂi%.g%éC@%?eun%%'c\é#x%tgrétt and

between a reference constant current source an : s of €
second tr aofemt Dusces 1DI the SiugibRl of iwlecHlis MR4AlleRithaile AGRBGTAMEltst Mafby oOne

of claims 1 to 3,
arranged. For example, it may be such that only the reference constant current source
109 for the most significant bit (3-bit in this case) is arranged; one current source circuit
selected from a plurality of current source circuits arranged in one column is set; and
using the current source circuit for which the setting operation has already been
performed, the operation is performed for other current source circuits. In other words,
setting information may be shared among the plurality of current source circuits
arranged in one column,

For example, a setting operation is performed only for a 3-bit current source
circuit 420. Then, using the current source circuit 420 for which the setting operation
has been performed, information is shared with other 1-bit and 2-bit current source
circuits 420. More specifically, among current source circuits 420, the gate terminal of
each current-supply transistor (corresponding to a transistor 102 in Fig. 23(A)) is
connected, and also the source terminal is connected. As a result, gate-source voltages
of information-sharing transistors (current-supply transistors) become identical.

Referring to Fig. 54, the setting operation is performed not for the current
source circuits of the least significant bit (1-bit here), but for the current source circuits

of the most significant bit (3-bit here). Then, by using the current source circuits of

the most significant bit for which the setting operation has already been performed,



characterized in that ,r-*--\‘\,hen a drain and a gate of one.of first and second
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current values, even when a small variation has occurred in their characteristics, the
influence of the variation is magnified, and also output current values are also varied
great. In contrast, in the case where the setting operation is performed for the current
source circuits of the most significant bit (3-bit here), and information related thereto is
shared with the current source circuits of the lower bits, even when the characteristics of
the respective current source circuits have varied, since output current values are small,
differences in the current value due to variation are small, and the influence is small.

In this embodiment mode, three current source circuits 420 are provided for
cach signal line because of an explanation with an example of the case of conducting
3-bit digital gradation display. When signal currents supplied from the three current
source circuits 420 connected to one signal line are set to 1 : 2 : 4, the size of the current
can be controlled at 2° = 8 levels.

The structure of the current source circuit 420 may arbitrarily use the structure
of the current source circuit 420 shown in Fig. 23, Fig. 24, Fig. 37, Fig. 38, Fig. 40 or
the like. Not only one structure but also a plurality of structures may be adopted for
the current source circuits 420.

Hereinafter, as an example, the detailed structure and operation of the constant
current circuit 414 in Figs. 27 and 54 are shown with reference to Figs. 7, 8, 29 and 55.
In a current source circuit 420 provided in each column of Fig. 7, whether or not a
predetermined signal current is output to a signal line Si (1 < i < n) is controlled
according to information contained in a digital video signal input from a second latch

circuit 413.



the supply nmeans corrprrses a transistor, first and seeand switches for

controlling supply of ta’current to the 6@apaC|tor nmea -;,.’ and a third switch
for controlling conductivity between a gate and a drain of the transistor;
and the gate of the transistor is connected to the first switch, a source
of the transistor is connected to the second switch, and the drain of the
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current sources 109 the number of which is equal to the number of bits are arranged; the
constant current circuit of Fig. 2 is applied to the signal line driver circuit shown in Fig.
27; and the structure of Fig. 23(A) is applied to the current source circuit. Fig. 8 is a
circuit diagram in the case where: reference constant current sources 109 the number of
which is smaller than the number of bits are arranged; the constant current circuit of Fig.
1 is applied to the signal line driver circuit shown in Fig. 54; and the structure of Fig.
23(C) is applied to the current source circuit. Fig. 29 is a circuit diagram in the case
where: reference constant current sources 109 the number of which is smaller than the
number of bits are arranged; the constant current circuit of Fig. 1 is applied to the signal
line driver circuit shown in Fig. 54; and the structure of Fig. 23(A) is applied to the
current source circuit.

The current source circuit 420 has a first current source circuit 423a and a
second current source circuit 424a which are controlled in accordance with a 1-bit
digital video signal, a first current source circuit 423b and a second current source
circuit 424b which are controlled in accordance with a 2-bit digital video signal, and a
first current source circuit 423c and a second current source circuit 424c which are
controlled in accordance with a 3-bit digital video signal. Further, the current source
circuit 420 has an analog switch 170a and an inverter 171a, an analog switch 170b and
an inverter 171b, and an analog switch 170c and an inverter 171c.

The first current source circuits 423a to 423c and the second current source
circuits 424a to 424c conduct a setting operation while conducting an operation for

inputting a signal to a pixel (input operation, output of a current to a pixel). The first



_ j 113 ,,) a current is supplied to the light em {ting element fromthe
signal line driver circdit. 21. A nethod of driving atlight emtting device
which is provided with: a pixel portion conprising a plurality of wrings
and a plurality of pixels which are arranged in matrix; and a signal |ine
driver circuit conprising a plurality of current source circuits
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el ement , £oopederhtoths shifftregister 411 and a tirst control line 425a, and an output terminal of

the NAND 150a is connected to an input terminal of the inverter 151a. An output

terminal of the inverter 151a is connected to gate electrodes of the transistor 155a and

the transistor 156a.

Conductivity or non-conductivity is selected for the analog switch 153a by the
signal input from the output terminal of the NAND 150a and the signal input from the
output terminal of the inverter 151a. An input terminal of the inverter 152a is
connected to the first control line 425a. Then, conductivity or non-conductivity is
selected for the analog switch 154a by the signals input from the first control line 425a
and an output terminal of the inverter 152a.

One of a source region and a drain region of the transistor 155a is connected to
a first current line 426a, and the other region is connected to one of a source region and
a drain region of the transistor 157a. One of a source region and a drain region of the

transistor 156a is connected to the first current line 426a, and the other region is

connected to one of terminals of the capacitor element 158a and a gate electrode of the
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clreutt: of the NAND 160a is connected to an input terminal of the inverter 161a. An output
terminal of the inverter 161a is connected to gate electrodes of the transistor 165a and
the transistor 166a.

Conductivity or non-conductivity is selected for the analog switch 163a by the
signal input from the output terminal of the NAND 160a and the signal input from the
output terminal of the inverter 161a. Further, an input terminal of the inverter 162a is
connected to the first control line 425a. Conductivity or non-conductivity is selected
for the analog switch 164a by the signals input from the first control line 425a and an
output terminal of the inverter 162a.

One of a source region and a drain region of the transistor 165a is connected to
the first current line 426a, and the other region is connected to one of a source region
and a drain region of the transistor 167a. One of a source region and a drain region of
the transistor 166a is connected to the first current line 426a, and the other region is
connected to one of terminals of the capacitor element 168a and a gate electrode of the
transistor 167a. One of the source region and the drain region of the transistor 167a is
connected to Vss, and the other region is connected to the analog switch 163a.

One of the terminals of the capacitor element 168a is connected to Vss, and the
other terminal is connected to the gate electrode of the transistor 167a. The capacitor
element 168a plays a role of holding a gate-source voltage of the transistor 167a.

The operations of the first current source circuit 423a and the second current

source circuit 424a which are shown in Fig. 7 are the same as those of the first current



115 the first and the current source circuit each havl_e~-\.capaci tor nmeans and
supply neans, character zed in that: ong frame peri od'.cbrrpri ses a plurality
of subframe periods; the plurality of subframe periods each have an address
period and a |ightening period; in the address period, the capacitor neans
of the first current source circuit converts a supplied current into a
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current source circuit, and a switch for controlling conductivity of the
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line Si. That is, when the signal current supplied from the first current source circuit
423a or the second current source circuit 424a, the signal current supplied from the first
current source circuit 423b or the second current source circuit 424b, and the signal
current supplied from the first current source circuit 423¢ or the second current source
circuit 424c are set to 1 : 2: 4, the size of the current can be controlled at 2° = 8 levels.

In the current source circuit 420 shown in Fig. 7, ON/OFF of analog switches
170a to 170c is -selcctcd according to the 3-bit digital video signal. Assuming that all
the analog switches 170a to 170c are turned ON, the current supplied to the signal line
corresponds to the sum of the signal current supplied from the first current source
circuit 423a or the second current source circuit 424a, the signal current supplied from
the first current source circuit 423b or the second current source circuit 424b, and the _
signal current supplied from the first current source circuit 423c or the second current
source circuit 424c. Further, if only the analog switch 170a has been turned ON, only
the signal current supplied from the first current source circuit 423a or the second
current source circuit 424a is supplied to the signal line.

The values of the currents supplied from the current source circuits differ from

- one another, and thus, it is required that the values of the currents that flow through the
first current line 426a to the third current line 426¢ are setto 1 : 2 : 4.

Here, the transistors of the current source circuit 420 shown in Fig. 7 are all of
n-channel type, but the present invention is not limited to this. P-channel transistors
can be used in the current source circuit 420. The operation of the current source
circuit 420 in the case of using p-channel transistors is the same as the above-described

‘operation except the point in that the direction in which a current flows is changed and
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current source circuit used in the signal line driver circuit used in the case of conducting
digital gradation display with a plurality of bits can be designed by combining a
plurality of structures.

Further, the case where Vss is not replaced with Vdd when p-channel
transistors are used in the current source circuit, that is, the case where the direction in
which a current flows does not change, can be applied easily with the comparison
between Fig. 23 and Fig. 24.  Further, the polarity of the transistor that is operated as a
mere switch is not particularly limited.

Subsequently, the structure and the operation of the constant current circuit 414,
which are different from those in the above, are described with reference to Fig. 8. In
the current source circuit 420 in Fig. 8, whether a predetermined signal current is output
to the signal line Si (1 =i < n) is controlled in accordance with information of a digital
video signal input from the second latch circuit 413.

The current source circuit 420 includes transistors 180 to 188 and a capacitor
device 189. In this embodiment mode, the transistors 180 to 188 are all of n-channel
type.

A 1-bit digital video signal is input to a gate electrode of the transistor 180
from the second latch circuit 413. One of a source region and a drain region of the
transistor 180 is connected to the source signal line (Si), and the other is connected to
one of a source region and a drain region of the transistor 183.

A 2-bit digital video signal is input to a gate electrode of the transistor 181
from the second latch circuit 413. One of a source region and a drain region of the

transistor 181 is connected to the source signal line (Si), and the other is connected to
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drain region of each of the transistors 180 to 182. One of a source region and a drain
region of the transistor 186 is connected to Vss, and the other is connected to one of a
source region and a drain region of the transistor 188.

Gate electrodes of the transistor 187 and the transistor 188 are input with
signals from the shift register 411. One of a source region and a drain region of the
transistor 187 is connected to one of the source region and the drain region of the
transistor 186, and the other region is connected to one of electrodes of the capacitor
element 189. One of the source region and the drain region of the transistor 188 is
connected to a current line 190, and the other region is connected to one of the source
region and the drain region of the transistor 186.

One of the electrodes of the capacitor device 189 is connected to the gate
electrodes of the transistors 183 to 186, and the other electrode is connected to Vss.
The capacitor device 189 plays a role of retaining the gate-source voltages of the
transistors 183 to 186.

The current source circuit 420 shown in Fig. 8 conforms to the current source
circuit 420 that is explained with reference to Fig. 5 in terms of operation except the
point in that the transistors 180, 181, 183, and 184 are additionally designed.
Therefore, an explanation of the operation of the current source circuit 420 shown in Fig.
8 is omitted.

Note that the current source circuit shown in Fig. 8 shows the case where the
reference constant current sources 109 the number of which is smaller than the number
of bits are arranged as shown in Fig. 54,

Further, in the current source circuit 420 shown in Fig. 8, the total of drain

neans

have

ther om

i ght
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setting operation period;
180 has been turned ON, only the drain current of the transistor 183 is supplied to the
signal line.

As described above, the gate terminals of the transistors 183 to 185 are
connected to each other, whereby setting-operation information can be shared. Here,
the information is shared among the transistors arranged in the same column, but the
present invention is not limited to this. For example, the setting-operation information
may be shared also with transistors in a different column. That is, the transistor gate
terminals may be connected to the different column transistors in order to use
setting-operation information in common. Thus, the number of current source circuits
to be set can be reduced. Consequently, time required for the setting operation can be
reduced. In addition, since the number of circuits can be reduced, the layout area can
be made small.

Fig. 29 shows the current source circuit 420 a circuit structure of which differs
from that in Fig. 8. The current source circuit 420 shown in Fig. 29 has a structure in
which switches 191, 192 are arranged instead of the transistors 186 to 188.

Then, in the current source circuit 420 shown in Fig. 29, the operation is the
same as that of the current source circuit 420 shown in Fig. 27 except the point in that
the current supplied from the reference constant current source (not shown) connected
to the current line 190 flows to the capacitor element 189 when the switches 191 and

192 are turned ON.  Thus, the explanation is omitted.
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in which a current flows does not change, can be applied easily with the comparison
between Fig. 23 and Fig. 24. Further, attainment of multi-phase or conduction of
dot-sequential drive can be easily realized.

Further, the description is made of the structure and the operation of the signal
line diver circuit in the case of performing 3-bit digital gradation display in this
embodiment mode. However, the present invention is not limited to 3 bits, and display
with an arbitrary number of bits can be performed. Further, this embodiment mode
can be arbitrarily combined with Embodiment Modes 1 to 4.

Note that, in Fig. 27, one current source circuit corresponding to each bit is
arranged for one signal line as shown in Fig. 1. However, as shown in Fig. 2, a
plurality of current control circuits corresponding to each bit may be arranged for one
signal line driver circuit. The diagram at this time is Fig. 57. Note that the structure
of Fig. 7 corresponds to the diagram of the case where the structure of Fig. 57 is applied
to the structure of Fig. 27. Similarly, in Fig. 54, setting information is shared among a

plurality of current source circuits. The diagram at this time is Fig. 58.



wi dt h/ gate | ength of q-hg first transistor is set to a-~vwalue larger than
gate width/gate | ength of the second tf&nsistor. 35. A ki gnal line driver
circuit according to claim 13, characterized in that gate w dths/gate

| engths of both the first and second transistors are set to identical
values. 36. A sjgnal line driver circuit according to claimi13,
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conpri si ngperatAes. si gnal line driver circuit according to claim 3, and a
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accor di ngcdridtaat dhrmt cird(l sRovh 1CFigPPis dpplied fo Wi Gdhal line driver circuit shown
in Fig. 53; and the structure of Fig. 23(A) is used for the current source circuit. In the
structure shown in Fig. 59, transistors A to C are turned OFF at the time of the setting
operation. This is for preventing a current leakage. Alternatively, it may be such that
switches are arranged in series with the transistors A to C and that the switches are
turned OFF at the time of the setting operation. Fig. 59 corresponds to Fig. 55 based
on the correspondence between the structure of Fig. 27 and the structure of Fig. 53. _
That is, the structure of Fig. 59 corresponds to Fig. 53, and the structure of Fig. 55
corresponds to Fig. 27.

Fig. 60 is a circuit diagram of the case where: reference constant current
sources 109 the number of which is equal to the number of bits are arranged; the
constant current circuit shown in Fig. 2 is applied to the signal line driver circuit shown
in Fig. 53; and the structure of Fig. 23(A) is used for the current source circuit. Fig, 60
corresponds to Fig. 7 based on the correspondence between the structure of Fig. 27 and
the structure of Fig. 53. That is, the structure of Fig. 60 corresponds to Fig. 53, and the
structure of Fig. 7 corresponds to Fig. 27.

Fig. 61 is a circuit diagram of the case where: reference constant current
sources 109 the number of which is smaller than the number of bits are arranged;
information is shared as in the structure shown in Fig. 54 and the constant current
circuit shown in Fig. 1 is applied with respect to the signal line driver circuit shown in
Fig. 53; and the structure of Fig. 23(C) is used for the current source circuit. Fig. 61
corresponds to Fig. 8 based on the correspondence between the structure of Fig. 27 and

the structure of Fig. 54, and the structure of Fig. 53.
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currents aresetto 1:2: 4,

Next, a description will be made of the case where a current is supplied from
the terminal f in Fig. 31(A). As shown Fig. 30, in the case where the gate voltage is
applied to perform adjustment, the current value may be varied in accordance with
temperature characteristics and the like. However, when the current is input as shown
in Fig. 31(A), the influence can be suppressed.

In the structures shown in Figs. 30 and 31(A), while a current is flowing
through the current lines, a voltage or current needs to be kept flowing from the
terminal f. However, when a current does not need to be flown through the current
lines, a voltage or current does not need to be kept being input from the terminal f.

In addition, as shown in Fig. 31(B), switches and a capacitor device may be
added. In this case, even while a current is supplied to the current lines, the supply
from the reference IC (a current or voltage that is input from the terminal f) can be
terminated, and power consumption is therefore reduced. In the structures shown in
Figs. 30 and 31, information is shared with other current source transistors arranged in
the reference constant current source.  Specifically, the gate terminals of the transistors
1830, 1840, and 1850 are mutually connected.

Then, Fig. 32 shows a case where the setting operation is performed for each
current source circuit. In Fig. 27, a current is input from a terminal f, and the timing is
controlled by a signal supplied from a terminal e. Note that, any one of the structures
shown in, for example, Figs. 23, 24, 38, 37, and 40 may be applied to the circuit shown

in Fig. 27.  The circuit shown in Fig. 32 corresponds to an example in which the circuit
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tO)-! 10%9%}1()}1?1@ %ﬂlﬁllljaggously. Therefore, in the case of this circuit, the setting operation
for the reference constant current source needs to be performed with a timing at which a
current does not need to be flown through the current line.

Fig. 33 shows an example of a polyphased reference constant current source
109. Specifically, the example corresponds to the reference constant current source
109 to which the structure of Fig. 47 is applied. In the polyphased case, circuits of
Figs. 32, 30, and 31 may also be applied. However, since the value of current supplied
to the current line is the same, the setting operation is performed for respective current
source circuits by using the single current, thereby enabling a reduction in the number
of currents that are to be input from the outside.

This embodiment mode may be arbitrarily combined with Embodiment Modes
1to5.

(Embodiment Mode 7)

In the above embodiment modes, primarily, the case where the signal current
control switch exists has been described. In this embodiment mode, a description will
be made of a case where the signal current control switch is not provided, that is, a case
where a current (constant current) disproportional to a video signal is supplied to a
wiring different from a signal line. In this case, the switch 101 (signal current control
switch) does not need to be arranged.

Note that the case where the signal current control switch does not exist is
similar to the case where the sigﬁal current control switch exists, except for the absence
of the signal current control switch. Thus, the case will be briefly described, and
descriptions of the similar portions will be omitted here.

For comparison between the case where the signal current control switch is
arranged and the case where the switch is not arranged, Fig. 34 shows a structure
corresponding to Fig. 1, and Fig. 35 shows a structure corresponding to Fig. 2. Fig,
63(A) shows a structure corresponding to Fig. 6(B). According to the embodiment
modes described above, the signal current control switch is controlled by the video

signal to output the current to the signal line. In this embodiment mode, however, the
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switching transistor is ON, a video signal is passed through a signal line, is input to a
pixel, and is then stored into a capacitor device. A driving transistor is turned ON or
OFF depending on the value of the video signal. On the other hand, a current source
circuit has a capability of flowing a constant current. Hence, when the driving
transistor is ON, the constant current flows to a light emitting element, and the light
emitting element emits light. When the driving transistor is OFF, since no current
flows to the light emitting element, the light emitting element does not emit light. In
this manner, an image is displayed. In this case, however, only two states, namely,
emission and non-emission, can be displayed. Thus, multi-gradation is implemented
using, for example, a time gradation method or area gradation method.

Note that, for the portion of the current source circuit, any one of circuits of,
for example, Figs. 23, 24, 37, 38, and 40 is used. The setting operation may be
performed to enable the current source circuit to be flown with a constant current.
When performing the setting operation for the current source circuit of the pixel, the
operation is performed by inputting the current through a pixel current line. The
setting operation for the current source circuit of the pixel may be performed an
arbitrary number of times at arbitrary time and an arbitrary timing. The setting
operation for the current source circuit arranged in the pixel can be performed
completely independent of an operation for displaying an image. Preferably, the
setting operation is performed when charge stored in the capacitor device provided in
the current source circuit leaks.

Next, the detailed structure of a constant current circuit 414 of Fig. 63(A) is
shown in Figs. 64 and 65. Further, the case where a setting control line and a logical
operator are arranged to the structure of Fig. 64 or 65, which enables the control of the
timing of performing the setting operation for the current source circuit in the signal line

driver circuit, is shown in Fig. 66 or 67. Shown in each of Figs. 64 and 66 is the

circuit in the case where Fig. 23(A) is applied to the portion of a current source circuit.
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In addition, a case is considered in which the structure of Fig,. 35 is applied to
the portion of the current source circuit of Fig. 63(A). The detailed structure of the
constant current circuit 414 in the above case is shown in Fig. 68. Further, a case
where a setting control line and a logical operator are arranged to the structure of Fig.
68, which enables the control of the timing of performing the setting operation for the
current source circuit in the signal line driver circuit is shown in Fig. 69. Here, Figs.
68 and 69 each show a circuit in the case where Fig. 23(A) is appiied to the portion of
the current source circuit. In Fig. 68, the setting operation is performed for oné of the
current sources by controlling the setting control lirie, and the input operation can be
simultaneously performed with the other current source. Similarly, in Fig. 69, the
setting operation is performed for one of the current sources by controlling the second
setting control line, and the input operation can be simultaneously performed with the
other current source. In addition, the timing of performing the setting operation for the
current source circuit in the signal line driver circuit can be controlled by controlling the
first setting control line.

As described above, the case where the signal current control switch does not
exist is similar to the case where the signal current control switch exists, except for the
absence of the signal current control switch. Thus, a detailed description thereof will
be omitted.

This embodiment mode may be arbitrarily combined with Embodiment Modes
1to6.

(Embodiment Mode 8)

An embodiment mode of the present invention will be described with reference
to Fig. 70. In Fig. 70(A), a signal line driver circuit is arranged above a pixel portion,
a constant current circuit is arranged below the pixel portion, a current source A is
arranged in the signal line driver circuit, and a current source B is arranged in the

constant current circuit. When currents supplied from the current sources A, B are set
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as IA, 1B, and a signal current supplied to a pixel is set as Idata, IA = IB + Idata is
established. Then, when a signal current is written into the pixel, it is set such that
currents are supplied from both the current sources A, B.

At this time, the setting operation of the current source B is performed by using
the current source A The current obtained by subtracting the current of the current
source B from the current of the current source A flows to the pixel. Therefore, the
setting operation of the current source B is conducted by using the current source A,
whereby various influences such as noise can be made smaller.

In Fig. 70(B), reference constant current sources (hereinafter referred to as
constant current sources) C, E are arranged above and below the pixel portion. The
setting operation of the current source circuits arranged in the signal line driver circuit
and in the constant current circuit is performed by using the current sources C, E. A
current source D corresponds to a current source for setting the current sources C, E,
and a reference current is supplied to the current source D from the outside.

Note that, in Fig. 70(B), the constant current circuit arranged in the lower
portion may be replaced with a signal line driver circuit. Thus, the signal line driver
circuits can be arranged in both the upper and lower portions. The respective signal
line driver circuits take charge of control of the upper and lower halves of a screen (the
entire pixel portion).  As a result, pixels for two lines can be controlled simultaneously.
Thus, it becomes possible to take a long time for the setting operation (signal input
operation) of the current source of the signal line driver circuit, the pixel, the current
source of the pixel, and the like. Therefore, the setting can be made with more
accuracy.

This embodiment mode can be arbitrarily combined with Embodiment Modes
1to7.
<Embodiment 1>

In this embodiment, the time gradation method will be described in detail by
using Fig. 14. In display devices such as liquid crystal display devices and light
emitting devices, a frame frequency is normally about 60 Hz. That is, as shown in Fig.

14(A), screen rendering is performed about 60 times per second. This enables flickers
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(flickering of a screen) not to be recognized by the human eye. At this time, a period
during which screen rendering is performed once is called one frame period.

As an example, in this embodiment, a description will be made of a time
gradation method disclosed in the publication as Patent Document 1. In the time
gradation method, one frame period is divided into a plurality of subframe periods. In
many cases, the number of divisions at this time is identical to the number of gradation
bits. For the sake of a simple description, a case where the number of divisions is
identical to the number of gradation bits is shown. Specifically, since the 3-bit
gradation is employed in this embodiment, an example is shown in which one frame
period is divided into three subframe periods SF1 to SF3 (Fig. 14(B)).

Each of the subframe periods includes an address (writing) period Ta and a
sustain (light emission) period (Ts). The address period is a period during which a
video signal is written to a pixel, and the length thereof is the same among respective
subframe periods. The sustain period is a period during which the light emitting
element emits light or does not emit light in response to the video signal written in the
address period. At this time, the sustain periods Ts1 to Ts3 are set at a length ratio of
Ts1:Ts2:Ts3=4:2:1. More specifically, the length ratio of n sustain periods is set
to 20D ; 202 . .l 20 Depending on which one of the sustain periods a light
emitting element performs emission or non-emission in, the length of the period during
which each pixel emits light in one frame period is determined, and the gradation
representation is thus performed.

Next, a specific operation of a pixel employing the time gradation method will
be described. In this embodiment, a description thereof will be made referring to the
pixel shown in Fig. 16(B). A current input method is applied to the pixel shown in Fig.
16(B).

First, the following operation is performed during the address period Ta. A
first scanning line 602 and a second scanning line 603 are selected, and TFTs 606 and
607 are turned ON. A current flowing through a signal line 601 at this time is used as
a signal current Ig,. Then, when a predetermined charge has been accumulated in a

capacitor device 610, selection of the first scanning line 602 and the second scanning
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line 603 is terminated, and the TFTs 606 and 607 are turned OFF.

Subsequently, the following operation is performed in the sustain period Ts.
A third scanning line 604 is selected, and a TFT 609 is turned ON. Since the
predetermined charge that has been written is stored in the capacitor device 610, the
TFT 608 is already turned ON, and a current identical with the signal current Iy, flows
thereto from a current line 605. Thus, a light emitting element 611 emits light.

The operations described above are performed in each subframe period,
thereby forming one frame period. According to this method, the number of divisions
for subframe periods may be increased to increase the number of display gradations.
Also, the order of the subframe periods does not necessarily need to be the order from
an upper bit to a lower bit as shown in Figs. 14(B) and 14(C), and the subframe periods
may be disposed at random within one frame period. In addition, the order may be
variable within each frame period.

Further, a subframe period SF2 of an m-th scanning line is shown in Fig. 14(D).
As shown in Fig. 14(D), in the pixel, upon termination of an address period Ta2, a
sustain period Ts2 is immediately started.

Next, the timing of performing the setting operation for the current source
circuit in the signal line driver circuit will be described.

Note that it is described in the above embodiment mode that the current source
circuit has the method in which a setting operation and an input operation can be
simultaneously performed and the method in which these operations cannot be
simultaneously performed.

In the former current source circuit capable of simultaneously performing the
setting operation and the input operation, the timing of conducting each operation is not
particularly limited. This is also the same in the case where a plurality of current
source circuits are arranged in one column as shown in Fig. 2, Fig. 54, or the like.
However, in the latter current source circuit not capable of simultaneously performing
the setting operation and the input operation, the timing of conducting the setting
operation needs to be devised. In the case of adopting the time gradation method, the

setting operation needs to be performed while the output operation is not performed.
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For example, in the case of the structure of the driver portion of Fig. 1 and the pixel
with the structure of Fig. 16(B), the setting operation needs to be conducted in the
period except the address period Ta in any scanning line in a pixel portion. Further, in
the case of the structure of the driver portion of Fig. 34 and the pixel with the structure
of Fig. 63(B), the setting operation of the current source circuit arranged in the driver
portion needs to be conducted in the period during which the setting operation is not
conducted for the current source circuit arranged in the pixel.

Note that, at this time, a frequency of a shift register that controls the current
source circuit may be set at a iow speed in some cases. Thus, the setting operation of
the current source circuit can be performed for an enough time with accuracy.

Alternatively, the setting operation of the current source circuit may be
performed at random by using the circuit shown in Fig. 43 or the like as the circuit (shift
register) for controlling the current source circuit. Further, the circuits of Fig. 44, Fig.
45, Fig. 46, and the like may also be used. Then, even if the periods during which the
setting operation can be performed are dotted about one frame, the periods are
effectively utilized, thereby being capable of performing the setting operation. Further,
it may be such that the setting operation for all the current source circuits is not
conducted in one frame period but conducted in several frame periods or more. From
the above, the setting operation of the current source circuit can be performed for an
enough time with accuracy.

Note that in the case of the structure of the driver portion of Fig. 1 and the pixel
with the structure of Fig. 16(B), the input operation may be conducted in the period
during which the scanning line in the pixel portion is selected (address period Ta).
Further, in the case of the structure of the driver portion of Fig. 1 and the pixel with the
structure of Fig. 63(B), the setting operation of the current source circuit arranged in the
driver portion may be conducted in the period during which the setting operation is not
conducted for the current source circuit arranged in the pixél.

This embodiment can be arbitrarily combined With Embodiment Mo.des 1to 8.

<Embodiment 2>

In this embodiment, example structures of pixel circuits provided in the pixel
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portion will be described with reference to Figs. 13 and 71.

Note that the present invention may be applied to a pixel of any structure as
long as the structure includes a current input portion.

A pixel shown in Fig. 13(A) includes a signal line 1101, first and second
scanning lines 1102 and 1103, a current line (power supply line) 1104, a switching TFT
1105, a holding TFT 1106, a driving TFT 1107, a conversion driving TFT 1108, a
capacitor device 1109, and a light emitting element 1110. The signal line 1101 is
connected to a current source circuit 1111,

Note that the current source circuit 1111 corresponds to the current source
circuit 420 arranged in the signal line driver circuit 403.

In the pixel of Fig. 13(A), the gate electrode of the switching TFT 1105 is
connected to the first scanning line 1102, a first electrode thereof is connected to the
signal line 1101, and a second electrode thereof is connected to a first electrode of the
driving TFT 1107 and a first electrode of the conversion driving TFT 1108. The gate
electrode of the holding TFT 1106 is connected to the second scanning line 1103, a first
electrode thereof is connected to the signal line 1102, and a second electrode thereof is
connected to the gate electrode of the driving TFT 1107 and the gate electrode of the
conversion driving TFT 1108. A second electrode of the driving TFT 1107 is
connected to the current line (power supply line) 1104, and a second electrode of the
conversion driving TFT 1108 is connected to one of the electrodes of the light emitting
element 1110. The capacitor device 1109 is connected between the gate electrode of
the conversion driving TFT 1108 and a second electrode thereof, and retains a
gate-source voltage of the conversion driving TFT 1108. The current line (power
supply line) 1104 and the other electrode of the light emitting element 1110 are
respectively input with predetermined potentials and have mutually different potentials.

Note that the pixel of Fig. 13(A) corresponds to the case where a circuit of Fig.
38(B) is applied to a pixel. However, since the current-flow direction is different, the
transistor polarity is opposite. The driving TFT 1107 of Fig. 13(A) corresponds to a
TFT 126 of Fig. 38(B), the conversion driving TFT 1108 of Fig. 13(A) corresponds to a
TFT 122 of Fig. 38(B), and the holding TFT 1106 of Fig. 13(A) corresponds to the TFT
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108} 109008 () - |I|)l%3cy8%n m- IFllgocyle%(B includes a signal line 1151, first and second
scanning lines 1142 and 1143, a current line (power supply line) 1144, a switching TFT
1145, a holding TFT 1146, a conversion driving TFT 1147, a driving TFT 1148, a
capacitor device 1149, and a light emitting element 1140. The signal line 1151 is
connected to a current source circuit 1141.

Note that the current source circuit 1141 corresponds to the current source
circuit 420 arranged in the signal line driver circuit 403.

In the pixel of Fig. 13(B), the gate electrode of the switching TFT 1145 is
connected to the first scanning line 1142, a first electrode thereof is connected to the
signal line 1151, and a second electrode thereof is connected to a first electrode of the
driving TFT 1148 and a first electrode of the conversion driving TFT 1148. The gate
electrode of the holding TFT 1146 is connected to the second scanning line 1143, a first
electrode thereof is connected to the first electrode of the driver TFT 1148, and a second
electrode thereof is connected to the gate electrode of the driving TFT 1148 and the gate
electrode of the conversion driving TFT 1147. A second electrode of the conversion
driving TFT 1147 is connected to the current line (power supply line) 1144, and a
second electrode of the conversion driving TFT 1147 is connected to one of the
electrodes of the light emitting element 1140. The capacitor device 1149 is connected
between the gate electrode of the conversion driving TFT 1147 and a second electrode
thereof, and retains a gate-source voltage of the conversion driving TFT 1147. The
current line (power supply line) 1144 and the other electrode of the light emitting
element 1140 are respectively input with predetermined potentials and have mutually
different potentials.

Note that the pixel of Fig. 13(B) corresponds to the case where a circuit of Fig.
6(B) is applied to a pixel. However, since the current-flow direction is different, the
transistor polarity is opposite. The conversion driving TFT 1147 of Fig. 13(B)
corresponds to a TFT 122 of Fig. 6(B), the driving TFT 1148 of Fig. 13(B) corresponds
to a TFT 126 of Fig. 6(B), and the holding TFT 1146 of Fig. 13(B) corresponds to the
TFT 124 of Fig. 6(B).
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supply line) 1124, a switching TFT 1125, a pixel current line 1138, an erasing TFT 1126,

a driving TFT 1127, a capacitor device 1128, a current-supply TFT 1129, a mirror TFT

1130, a capacitor device 1131, a current-input TFT 1132, a holding TFT 1133, and a

light emitting element 1136. The pixel current line 1138 is connected to a current

source circuit 1137.

In the pixel of Fig. 13(C), the gate electrode of the switching TFT 1125 is
connected to the first scanning line 1122, a first electrode of the switching TFT 1125 is
connected to the signal line 1121, and a second electrode of the switching TFT 1125 is
connected to the gate electrode of the driving TFT 1127 and a first electrode of the
erasing TFT 1126. The gate electrode of the erasing TFT 1126 is connected to the
second scanning line 1123, and a second electrode of the erasing TFT 1126 is connected
to the current line (power supply line) 1124. A first electrode of the driving TFT 1127
is connected to one of the electrodes of the light emitting element 1136, and a second
electrode of the driving TFT 1127 is connected to a first electrode of the current-supply
TFT 1129. A second electrode of the current-supply TFT 1129 is connected to the
current line 1124. One of the electrodes of the capacitor device 1131 is connected to
the gate electrode of the current-supply TFT 1129 and the gate electrode of the mirror
TFT 1130 and the other electrode thereof is connected to the current line (power supply
line) 1124. A first electrode of the mirror TFT 1130 is connected to the current line
1124, and a second electrode of the mirror TFT 1130 is connected to a first electrode of
the current-input TFT 1132. A second electrode of the current-input TFT 1132 is
connected to the current line (power supply line) 1124, and the gate clectrode of the
current-input TFT 1132 is connected to the third scanning line 1135. The gate
electrode of the current holding TFT 1133 is connected to the third scanning line 1135, a
first electrode of the current holding TFT 1133 is connected to the pixel current line
1138, a second electrode of the current holding TFT 1133 is connected to the gate
electrode of the current-supply TFT 1129 and the gate electrode of the mirror TFT 1130.

The current line (power supply line) 1124 and the other electrode of light emitting
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10%<<&' () - ZsJz| "IitO that the pixel of Fig. 13(C) corresponds to the case where the circuit of
Fig. 23(E) is applied to the pixel of Fig. 63(B). However, since the current-flow
direction is different, the transistor polarity is opposite. As described above, the
erasing TFT 1126 is additionally provided in the pixel of Fig. 13(C). The disposition
of the erasing TFT 1126 enables the length of the lightening period to be freely
controlled.

The switching TFT 1125 serves to control the supply of the video signal to the
pixel. The erasing TFT 1126 serves to cause charge retained in the capacitor device
1131 to be discharged. The conductivity/non-conductivity of the driving TFT 1127 is
controlled according to the charge retained in the capacitor device 1131. The
current-supply TFT 1129 and the mirror TFT 1130 together form a current mirror circuit.
The current line 1124 and the other electrode of the light emitting element 1136 are
respectively input with predetermined potentials and mutually have potential
differences.

To be more specific, when the switching TFT 1125 is turned ON, a video
signal is input to the pixel through the signal line 1121 and is held in the capacitor
device 1128. The driving TFT 1127 is turned ON or OFF depending on the value of
the video signal. Thus, when the driving TFT 1127 is ON, a constant current flows to
the light emitting element, and the light emitting element emits light. When the
driving TFT 1127 is OFF, no current flows to the light emitting element, and the light
emitting element does not emit light. In this manner, an image is displayed.

In addition, the current source circuit of Fig. 13(C) is structured by the
current-supply TFT 1129, the mirror TFT 1130, the capacitor device 1131, the
current-input TFT 1132, and the holding TFT 1133. The current source circuit
includes a capacity of making a constant current flow. Current is passed through the

pixel current line 1138 and is then input to the current source circuit, and the setting
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109 ()-F transistors constituting the current source circuit, variation does not occur in the
magnitude of current that flows from the current source circuit to the light emitting
élement. The setting operation for the current source circuit of the pixel can be
performed independent of the operations of the switching TFT 1125 and the driving
TFT 1127.

A pixel of Fig. 71(A) corresponds to the case where the circuit of Fig. 23(A) is
applied to the pixel of Fig. 63(B). However, since the current-flow direction is
different, the transistor polarity is opposite. The pixel of Fig. 71(A) includes a
current-supply TFT 1129, a capacitor device 1131, a holding TFT 1133, and a pixel
current line 1138 (Ci). The pixel current line 1138 (Ci) is connected to a current
source circuit 1137. Note that the current source circuit 1137 corresponds to the
current source circuit 420 arranged in the signal line driver circuit 403.

A pixel of Fig. 71(B) corresponds to the case where the circuit of Fig. 24(A) is
applied to the pixel of Fig. 63(B). However, since the current-flow direction is
different, the transistor polarity is opposite. The pixel of Fig. 71(B) includes a
current-supply TFT 1129, a capacitor device 1131, a holding TFT 1133, and a pixel
current line 1138 (Ci). The pixel current line 1138 (Ci) is connected to a current
source circuit 1137. Note that the current source circuit 1137 corresponds to the
current source circuit 420 arranged in the signal line driver circuit 403.

The pixel of Fig. 71(A) and the pixel of Fig. 71(B) are mutually different in the
polarities of the respective current-supply TFTs 1129. Because of the difference in the
polarities, connections of the capacitor device 1131 and the holding TFT 1133 are
different.

As described above, there exist pixels having various structures. Incidentally,
the pixels described above can be broadly classified into two types. The first type
inputs a current corresponding to the video signal to the signal line. This type

corresponds to the structures of Figs. 13(A), 13(B), and the like. In this case, the

signal line driver circuit includes the signal current control switch, as shown in Figs. 1

and 2.
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o U @I drditude bOEREA( s Figs. 13(C), 71(A), 71(B), and the like. In
this case, the signal line driver circuit does not include the signal current control switch,
as shown in Figs. 34 and 35.

Next, timing charts corresponding to the above-described pixel types will be
described.  First, cases where digital gradation and time gradation are combined will
be described. However, it is variable depending on the pixel type or the structure of
the signal line driver circuit. That is, as described above, there occurs, in some cases, a
difference in timing between the case where the setting operation and the input
operation for the current source circuit in the signal line driver circuit can be performed
simultaneously and the case where the setting operation and the input operation cannot
be performed simultaneously.

First, the pixel type in which the current corresponding to the video signal is
input to the signal line will be described. The pixel is assumed to be shown in Fig.
13(A) or 13(B). The signal line driver circuit is assumed to have the structure of Fig.
6(B).

In the case where the setting operation and the input operation for the current
source circuit of the signal line driver circuit can be simultaneously performed, a
description is made of the case where the circuit shown in Fig. 1 is applied to the
constant current circuit 414 in Fig. 6(B) and Fig. 23(C) is applied to the portion of a
current source circuit, that is, the case of Fig. 5. Note that the description is the same
in the circuits of Fig. 3 and Fig. 4 for the case where the setting operation and the input
operation can be simultaneously performed.

The timing chart in this case is shown in Fig. 72. Also assumed are that 4-bit
gradation is represented, and that the number of subframes is four for the convenience
of simplifying the description. First, a first subframe period SF1 starts. A scanning
line (the first scanning line 1102 shown in Fig. 13(A), or the first scanning line 1132
shown in Fig. 13(B)) is selected on a line basis, and current is input through a signal line

(signal line 1101 in Fig. 13(A) or capacitor device 1131 in Fig. 13(B)). The current
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period Ts3 is shorter than an address period Ta3, light is forced not to be emitted. That
is, the input video signal is erased or current is controlled not to flow to the light
emitting element. To erase the video signal, the second scanning line (second scanning
line 1103 in Fig. 13(A) or second scanning line 1133 in Fig. 13(B)) is selected on a line
basis. As a result, the video signal is erased to cause the light emitting element to be in
the non-emission state. Then, a subsequent subframe period SF4 starts. Also in this
stage, scanning is performed similar to the case of the subframe period SF3; and the
light emitting element is brought into the non-emission state similarly.
Described above is the timing chart relevant to the image display operation,
that is, pixel operation. Next, the timing of the setting operation for the current source
circuit arranged in the signal line driver circuit will be described.
It is assumed that the current source circuit here is one capable of
simultaneously performing the setting operation and the input operation. In the case
where a pixel is of type in which a current corresponding to a video signal is input to a
signal line, the input operation (output of the current to the pixel) of the current source
circuit in the signal line driver circuit is performed in the address period (Tal, Ta2 or the
like) in each subframe period. Then, the setting operation of the current source circuit
in the signal line driver circuit is controlled by a sampling pulse from the shift register
411,
The sampling pulses output from the shift register are output to all the columns
while a scanning line (gate line) of a certain line is selected. Therefore, as shown in
Fig. 72, the setting operation of the current source circuit in the signal line driver circuit
is conducted synchronously with the sampling pulse output from the shift register.
Next, a description is made of the case where a setting control line and logical

operators are arranged in a signal line driver circuit as shown in Fig. 42. Then, in the

case where the setting operation and the input operation can be simultaneously
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constant current circuit 414 in Fig. 42 and Fig. 23(C) is applied to the portion of a
current source circuit, that is, the case of Fig. 49. _

The timing charts at this time are shown in Fig. 73, Fig. 74 and Fig. 75.

First, the image display operation, that is, the operation on a switching
transistor, a driving transistor, and the like of a pixel is substantially the same as that in
the case of Fig. 72 described above, and thus, an explanation thereof is omitted.

Next, a description is made of the timing of the setting operation of the current
source circuit arranged in the signal line driver circuit. In the case of Fig. 72, the
setting operation of the current source circuit in the signal line driver circuit is
conducted in a selection period of the scanning line (gate line) of each line in each
address period.

In Fig. 73, whether the sctting operation of the current source circuit is
conducted or not can be controlled by the setting control line. Therefore, a setting
operation period Tb is provided only when the scanning line (gate line) of a certain line
in a certain address period is selected, and the setting operation can be performed in the
setting operation period Tb.

In this way, the number of times in which the setting operation is conducted for
the current source circuit arranged in the signal line driver circuit can be reduced.
Therefore, power consumption can be reduced.

Note that a capacitor element connected between a gate and a source of a
certain transistor is arranged in the current source circuit 420. Charge is accumulated
in the capacitor element through the setting operation of the current source circuit.
Ideally, it is sufficient that the setting operation of the current source circuit is
conducted only once when a power source is input. This is because the amount of the
charge accumulated in the capacitor element does not need to be changed in accordance
with the operation state, time, and the like, and does not change. Accordingly, it is
sufficient that the setting operation of the current source circuit in the signal line driver

circuit is conducted arbitrary times at an arbitrary timing,.
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may change with time. When the charge amount changes, the current output from the
current source circuit, that is, the current input to the pixel also changes. As a result,
luminance of the pixel changes. Thus, in order not to fluctuate the charge accumulated
in the capacitor element, there arises a need that the setting operation of the current
source circuit is performed in a certain cycle to thereby refresh the charge.

The operation for refreshing the charge accumulated in the capacitor element
may be conducted any number of times in one frame period. Alternatively, the
operation may be conducted once in several frame periods.

Note that the setting operation of the current source circuit is performed once
in each of the address periods Tal and Ta2 in Fig. 73. How often the setting operation
is conducted may be appropriately determined in accordance with the conservation
situation of the charge in the capacitor element of the current source circuit.

Next, Fig. 74 shows the case where the timing of the setting operation of the
current source circuit arranged in the signal line driver circuit is different from that in
Fig. 73.

In Fig. 74, an address period (period during which the input operation of the
current source circuit in the signal line driver circuit is conducted) is separated from a
setting operation period of the current source circuit of the signal line driver circuit.
That is, by utilizing the setting control line, the setting operation of the current source
circuit is not conducted in the address period, that is, in the input operation of the
current source circuit. Further, the setting operation of the current source circuit is
conducted in the period between one address period and another address period, that is,
the period during which the input operation of the current source circuit is not
performed.

The setting operation and the input operation of the current source circuit in the
signal line driver circuit are separately performed as described above, whereby the

operation speed of each operation can be changed. That is, the frequency of the
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| Accordingly, the case of Fig. 74 may adopts the structure in which the setting
operation and the input operation cannot be performed simultaneously with respect to
the current source circuit in the signal line driver circuit.

Note that even when the shift register 411 is operated for conducting the setting
operation of the current source circuit, no influence is imparted to the pixel if the
scanning line (gate line) in the pixel is not selected. That is, since the scanning line
(gate line) is not selected in the address period, no influence is imparted to the pixel.

Further, in the case where the shift register 411 is the circuit capable of
selecting a plurality of wirings at random as in Fig. 43, Fig. 44, Fig. 45, Fig. 46, or the
like, the setting operation for all the current source circuits does not need to be finished
in the period between one address period and another address period, that is, one period
during which the input operation of the current source circuit is not conducted. In
other words, the setting operation for all the current source circuits may be finished in
several frame periods. Alternatively, in the case where there exist a plurality of
periods, each of which is between one address period and another address period, in one
frame period, the setting operation of the current source circuit may be conducted by
using some periods selected from those periods. The timing chart at this time is shown
in Fig. 75.

Next, a description will be given of the pixel type that inputs a video signal to
the signal line and then inputs a constant current unrelated to the video signal to the
pixel current line.  The signal line driver circuit is assumed to have the structure of Fig.
63(A). The pixel is assumed to have the structure of, for example, Fig. 63(B), 13(C),
71(A), or 71(B). In this pixel structure, however, the setting operation needs to be
performed also for the current source circuit in the pixel. Thus, the timing chart is

variable depending on whether the current source circuit of the pixel can simultaneously
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First, the image display operation, that is, operations related to the switching
transistor of the pixel, the driving transistor, and the like will be described below.
Since the operations are almost the same as those in the case of Fig. 72, they will be
briefly described.

First, a first subframe period SF1 starts. A scanning line (first scanning line
1122 in Fig. 13(C)) is selected on a line basis, and a video signal is input through a
signal line (1121 in Fig. 13(C)). The video signal is ordinarily a voltage, but it may be
a current.  Upon termination of a lightening period Ts1, a subsequent subframe period
SF2 starts, and scanning is performed similar to the case of SF1. Then, a subsequent
subframe period SF3 starts, and scanning is performed similarly. However, since the
length of a lightening period Ts3 is shorter than the length of an address period Ta3,
light is forced not to be emitted. That is, the input video signal is erased or current is
controlled not to flow to the light emitting element. To erase the input video signal,
the second scanning line (second scanning line 1123 in Fig, 13(C)) is selected on a line
basis. As a result, the video signal is erased, and the driving TFT 1127 is brought into
the OFF state. Thus, the light emitting element can be brought into the non-emission
state. Then, a subsequent subframe period SF4 starts. ~ Also in this stage, scanning is
performed as in the case of SF3 and the light emitting element is brought into the
non-emission state similarly.

Next, the setting operation for the current source circuit of the pixel will be
described. In the case of Fig. 13(C), the setting operation and the input operation for
the current source circuit of the pixel can be performed simultaneously. Accordingly,
the setting operation for the current source circuit of the pixel can be performed with an
arbitrary timing.

The setting operation of the current source circuit in the signal line driver

circuit may be conducted at any time in the case where the setting operation can be
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the input operation (setting operation of the current source circuit of the pixel), the
setting operation may be conducted in the period other than the period during which the
input operation (setting operation of the current source circuit of the pixel) is conducted.

The case where the setting operation and the input operation (output of a
current to the pixel, that is, the setting operation of the current source circuit of the
pixel) of the current source circuit in the signal line driver circuit can be performed at
the same time corresponds to the case where the circuit in Fig. 35 is applied to the
constant current circuit 414 in Fig. 63(A), that is, the case of Fig. 68. Alternatively, the
above case corresponds to the case where Fig. 34 is applied to the constant current
circuit 414 in Fig. 63(A) and the current source circuit 420 corresponds to Fig. 23(C),
Fig. 23(D), Fig. 23(E), or the like.

The case where the setting operation and the input operation (output of a
current to the pixel, that is, the setting operation of the current source circuit of the
pixel) of the current source circuit in the signal line driver circuit cannot be performed
simultaneously corresponds to the case where Fig. 34 is applied to the constant current
circuit 414 in Fig. 63(A) and the current source circuit 420 corresponds to Fig. 23(A),
Fig. 23(B), or the like, that is, the case of Fig, 64.

Thus, Fig. 76 is a timing chart for the case where the setting operation and the
input operation (output of a current to the pixel, that is, the setting operation of the
current source circuit of the pixel) of the current source circuit in the signal line driver
circuit cannot be performed simultaneously. Assuming that the setting operation of the
current source circuit in the signal line driver circuit is performed in an address period,
the setting operation of the current source circuit of the pixel is performed in the period
between one address period and another address period.

In the case where the setting operation and the input operation (output of a
current to the pixel, that is, the setting operation of the current source circuit of the

pixel) of the current source circuit in the signal line driver circuit can be conducted
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In the case of Fig. 76, the setting operation of the current source circuit in the
signal line driver circuit is performed in a selection period of the scanning line (gate
line) of each line in each address period. Next, a description is made of a timing chart
for the case where a setting control line and a logical operator are arranged as shown in
Fig. 66 or Fig. 69. In Fig. 66 or Fig. 69, whether the setting operation of the current
source circuit is performed or not can be controlled by the setting control line.
Therefore, only when the scanning line (gate line) of a certain line in a certain address
period is selected, the setting operation period Tb is provided, and the setting operation
can be performed in the setting operation period Tb.

Thus, Fig. 77 is a timing chart for the case where the setting operation and the
input operation (output of a current to the pixel, that is, the setting operation of the
current source circuit of the pixel) of the current source circuit in the signal line driver
circuit cannot be performed simultaneously. The setting operation of the current
source circuit in the signal line driver circuit is conducted in the first period among the
address periods. In Fig. 77, the setting operation is conducted in the first periods of
Tal and Ta2. Therefore, the setting operation of the current source circuit of the pixel
is conducted in the other periods. That is, the setting operation of the current source
circuit of the pixel (input operation of the current source circuit in the signal line driver
circuit) can be performed also in the address period.

Further, from the above, the number of times of the setting operation of the
current source circuit arranged in the signal line driver circuit can be reduced. Thus,
power consumption can be reduced.

Note that the capacitor element connected between a gate and a source is
arranged in the current source circuit 420. In the capacitor element, charge is
accumulated through the setting operation of the current source circuit, Ideally, it is
sufficient that the setting operation of the current source circuit is conducted only once
when a power source is input. This is because the amount of the charge accumulated

in the capacitor element does not need to be changed in accordance with the operation
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current of the transistor connected to the capacitor element flows through the capacitor
element. As a result, the amount of the charge accumulated in the capacitor element
may change with time. When the charge amount changes, the current output from the
current source circuit, that is, the current input to the pixel also changes. As a result,
luminance of the pixel changes. Thus, in order not to fluctuate the charge accumulated
in the capacitor element, there arises a need that the setting operation of the current
source circuit is performed in a certain cycle to thereby refresh the charge.

The operation for refreshing the charge accumulated in the capacitor element
may be conducted any number of times in one frame period. Alternatively, the
operation may be conducted once in several frame periods.

The setting operation of the current source circuit is performed once in each of
the address periods Tal and Ta2 in Fig. 77. How often the setting operation is
conducted may be appropriately determined in accordance with the conservation
situation of the charge in the capacitor element of the current source circuit.

Next, Fig. 78 shows the case where the timing of the setting operation of the
current source circuit arranged in the signal line driver circuit differs from that in Fig,
77.

In Fig. 78, by utilizing the setting control line, the setting operation of the
current source circuit in the signal line driver circuit is not performed in the address
period, and the setting operation of the current source circuit is performed in the period
between one address period and another address period. Then, in the case where the
input operation of the current source circuit in the signal line driver circuit (output of a
current to the pixel, that is, the setting operation of the current source circuit of the
pixel) cannot be performed simultaneously with the setting operation of the current
source circuit in the signal line driver circuit, the input operation is performed in the

period during which the setting operation is not performed. In the case where the
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driver circuit is performed in the period other than the address period, whereby the
operation speed can be changed between the operation in the address period and the
operation in the setting operation. That is, the frequency of the sampling pulse output
from the shift register 411 can be changed. Therefore, only in the case where the
setting operation of the current source circuit in the signal line driver circuit is
conducted, the operation of the shift register 411 can be conducted slowly. As a result,
the setting operation of the current source circuit can be performed for a sufficient time,
and the setting operation can be conducted with more accuracy.

Note that, in order to perform the setting operation of the current source circuit,
even though the shift register 411 is operated, no influence is imparted to the pixel if the
scanning line (gate line) in the pixel is not selected. That is, since the scanning line
(gate line) is not selected in the address period, no influence is imparted to the pixel.

Further, in the case where the shift register 411 is the circuit capable of
selecting wirings at random as in Fig. 43, Fig. 44, Fig. 45, Fig. 46 or the like, the setting
operation for all the current source circuits does not need to be finished in one period
between one address period and another address period. That is, the setting operation
for all the current source circuits may be finished in several frame periods.
Alternatively, in the case where there exist a plurality of periods, each of which is
between one address period and another address period, in one frame period, the setting
operation of the current source circuit may be conducted by using some periods selected
from those periods. The timing chart at this time is Fig,. 79.

Next, the timing chart for the case where: a pixel is of type in which a video
signal is input to a signal line and a fixed current irrelevant to the video signal is input
to a pixel current line; and the setting operation and the input operation of the current
source circuit of the pixel cannot be performed simultaneously, that is, the case where

the pixel corresponds to Fig. 71(A) or Fig. 71(B) is Fig. 80.
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First, a first subframe period SF1 starts. A scanning line (first scanning line
1122 in Figs. 71(A) and 71(B)) is selected on a line basis, and a video signal is input
through a signal line (1121 in Figs. 71(A) and 71(B)). The video signal is ordinarily a
voltage, but it may be a current. Upon termination of a lightening period Tsl, a
subsequent subframe period SF2 starts, and scanning is performed similar to the case of
SF1. Then, a subsequent subframe period SF3 starts, and scanning is performed
similarly. However, since the length of a lightening period Ts3 is shorter than the
length of an address period Ta3, light is forced not to be emitted. That is, the input
video signal is erased or current is controlled not to flow to the light emitting element.
To prevent the current from flowing to the light emitting element, the second scanning
line (second scanning line 1123 in Fig. 13(C)) is selected on a line basis. As a result,
the erasing TFT 1127 is brought into the OFF state, and the current-flow path is
interrupted.  Thus, the light emitting element can be brought into the non-emission
state. Then, a subsequent subframe period SF4 starts. Also in this stage, scanning is
performed as in the case of SF3 and the light emitting element is brought into the
non-emission state similarly.

Next, a description is made of the setting operation to the current source circuit
of the pixel. In the case of Fig. 71(A) and Fig. 71(B), the setting operation and the
input operation of the current source circuit of the pixel cannot be performed
simultaneously. Therefore, the setting operation of the current source circuit of the
pixel may be conducted when the input operation of the current source circuit of the
pixel is not performed, that is, when a current does not flow through the light emitting
element.

The setting operation of the current source circuit in the signal line driver
circuit may be performed at any time in the case where the setting operation can be
performed simultaneously with the input operation (setting operation of the current

source circuit of the pixel). In the case where the setting operation of the current
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F 10%<& (¢ 1r9pu't: ojpgratlon (setting operation of the current source circuit of the pixel), the
setting operation may be conducted in the period other than the period during which the
input operation (setting operation of the current source circuit of the pixel) is conducted.

The case where the setting operation and the input operation (output of a
current to the pixel, namely, the setting operation of the current source circuit of the
pixel) of the current source circuit in the signal line driver circuit can be performed at
the same time corresponds to the case where the constant current circuit 414 in Fig.
63(A) corresponds to the circuit in Fig. 35, that is, the case of Fig. 68. Alternatively,
the above case corresponds to the case where the constant current source 414 in Fig.
63(A) corresponds to Fig. 34, and also, the current source circuit 420 corresponds to Fig.
23(C), Fig. 23(D), Fig. 23(E) or the like.

The case where the setting operation and the input operation (output of a
current to the pixel, that is, the setting operation of the current source circuit of the
pixel) of the current source circuit of the signal line driver circuit cannot be performed
simultaneously corresponds to the case where the constant current circuit 414 in Fig.
63(A) corresponds to Fig. 34, and the current source circuit 420 corresponds to Fig.
23(A), Fig. 23(B), or the like, that is, the case of Fig. 64(A).

Thus, Fig. 80 is the timing chart for the case where the setting operation and
the input operation (output of a current to the pixel, that is, the setting operation of the
current source circuit of the pixel) of the current source circuit of the signal line driver
circuit can be performed at the same time. The setting operation of the current source
circuit in the signal line driver circuit is performed in the address period. The setting
operation of the current source circuit of the pixel may be conducted while the input
operation of the current source circuit of the pixel is not conducted, that is, during a
non-lightening period (non-light emission period) (Td3, Td4) in which a current does
not flow through the light emitting element. The setting operation of the current
source circuit in the signal line driver circuit may be performed in the other period.
The non-lightening period (non-light emission period) (Td3, Td4) may overlap the

address period in many cases.
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line) of each line in each address period. Next, there is described a timing chart in the
case where a setting control line and a logical operator exist as in Fig, 66 or Fig. 69. In
Fig." 66 or Fig. 69, whether the setting operation of the current source circuit is
conducted or not can be controlled by the setting control line. Therefore, only when
the scanning line (gate line) of a certain line in a certain address period is selected, a
setting operation period Tb is provided, and the setting operation can be performed in
the setting operation period Tb.

Thus, Fig. 81 is the timing chart for the case where the setting operation and
the input operation (output of a current to the pixel, that is, the setting operation of the
current source circuit of the pixel) of the current source circuit in the signal line driver
circuit cannot be performed simultaneously. The setting operation of the current
source circuit in the signal line driver circuit is conducted in the period during which the
setting operation of the current source circuit of the pixel is not conducted. In Fig. 81,
the setting operation is performed in the period of Ta2. The setting operation of the
current source circuit of the pixel is performed in the other period. Thus, the setting
operation of the current source circuit in the signal line driver circuit can be performed
while avoiding the period during which the setting operation of the current source
circuit of the pixel (input operation of the current source circuit in the signal line driver
circuit) is performed.

Further, from the above, the number of times of the setting operation of the
current source circuit arranged in the signal line driver circuit can be reduced.
Therefore, consumption power can be reduced. Note that the setting operation of the
current source circuit in the signal line driver circuit can be conducted an arbitrary
number of times at an arbitrary timing. Incidentally, in order not to fluctuate the
charge accumulated in the capacitor element arranged in the current source circuit, there
arises a need that the setting operation of the current source circuit is performed in a
certain cycle to thereby refresh the charge. Thus, the operation for refreshing the

charge accumulated in the capacitor element may be conducted any number of times in
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periods.

In Fig. 81, the setting operation of the current source circuit is conducted only
once in the period including the address period Ta2. How often the setting operation is
conducted may be appropriately determined in accordance with the conservation
situation of the charge in the capacitor element of the current source circuit.

Next, the case where the timing of the setting operation of the current source
circuit arranged in the signal line driver circuit is different from that in Fig. 81 is shown
in Fig. 82. _

In Fig. 82, by utilizing the setting control line, the setting operation of the
current source circuit in the signal line driver circuit is not performed in an address
period while the setting operation of the current source circuit is performed in the period
between one address period and another address period. Then, the input operation of
the current source circuit in the signal line driver circuit (output of a current to the pixel,
that is, the setting operation of the current source circuit of the pixel) is performed while
the input operation of the current source circuit of the pixel is not conducted, that is,
during the non-lightening period (non-light emission period) (Td3, Td4) in which a
current does not flow through the light emitting element.

From the above, it becomes possible that the setting operation and the input
operation of the current source circuit in the signal line driver circuit are not performed
simultaneously.

The setting operation of the current source circuit in the signal line driver
circuit is performed in the period other than the address period as described above,
whereby the operation speed can be changed between the operation in the address
period and the operation in the setting operation. That is, the frequency of the
sampling pulse output from the shift register 411 can be changed. Therefore, only in
the case where the setting operation of the current source circuit in the signal line driver
circuit is conducted, the operation of the shift register 411 can be conducted slowly.
As a result, the setting operation of the current source circuit can be performed for a

sufficient time, and the setting operation can be conducted with more accuracy.
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Y 10% O O%chnmind fin#! (gate line) in the pixel is not selected. That is, since the scanning line
(gate line) is not selected in the address period, no influence is imparted to the p%xcl.
| Further, in the case where the shift register 411 is the circuit c_z;pable of
selecting a plurality of wirings at random as in Fig. 43, Fig. 44, Fig. 45, Fig. 46, or the
like, the setting operation for all the current source circuits does not need to be finished
in the period between one address period and another address period. In other words,
the setting operation for all the current source circuits may be finished in several frame
periods. Alternatively, in the case where there exist a plurality of periods, each of
which is between one address period and another address period, in one frame period,
the setting operation of the current source circuit may be conducted by using some
periods selected from those periods. The timing chart at this time is Fig. 83.

Note that there is a case where the period is short if the setting operation to the
current source circuit of the pixel is conducted only in a non-lightening period. In
such a case, it may be such that a non-lightening period is forcibly provided before each
address period and that the setting operation to the current source circuit of the pixel is
conducted in the non-lightening period.

So far, the description has been made of the timing chart in the case where
digital gradation and time gradation are combined. Next, a description is made of the
timing chart for the case of analog gradation. Also here, a description is made of the
timing chart for the case where the setting operation and the input operation to the
current source circuit in the signal line driver circuit cannot be simultaneously
performed.

First, it is assumed that a pixel corresponds to Fig. 13(A) or Fig. 13(B) and that
the signal line driver circuit corresponds to the structure of Fig. 27 or Fig. 54, that is, the
circuit-as shown in Fig. 29, Fig. 7, Fig. 8, or Fig. 55. The timing chart at this time is

-Fig. 85.
A scanning line (a first scanning line 1102 in Fig. 13(A) or a first scanning line

1132 in Fig. 13(B)) is selected one by one, and a current is input from a signal line
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video signal. This is performed in one frame period.

The timing chart on the image display operation, that is, the operation of the
pixel is described above. Next, a description is made of the timing of the setting
operation of the current source circuit arranged in the signal line driver circuit. The
current source circuit described here is one capable of simultaneously performing the
setting operation and the input operation. Thus, the current source circuit corresponds
to the case where Fig. 57, Fig. 58, or the like is applied to a constant current circuit.

The input operation of the current source circuit in the signal line driver circuit
is generally conducted in one frame period. Then, as shown in Fig. 85, the setting
operation of the current source circuit in the signal line driver circuit is performed in
one frame period.

Next, a description is made of the timing chart for the case where a setting
control line and a logical operator exist as in Fig. 53, Fig. 60, Fig. 59, Fig. 61, or Fig. 62.
In this case, whether the setting operation of the current source circuit is conducted or
not is controlled by the setting control line

Note that, in Fig. 60, the first to third setting control lines control to which
current source circuit the setting operation is conducted and to which current source
circuit the input operation is conducted. Also, the fourth setting control line controls
whether the setting operation of the current source circuit is performed or not.

Therefore, as shown in Fig. 86, it becomes possible that the setting operation
period Tb is provided in a certain period during which the scanning line (gate line) is
selected and that the setting operation is performed in the setting operation period Tb.

In this case, since the setting operation and the input operation of the current
source circuit arranged in the signal line driver circuit can be simultaneously performed
in the case of Fig. 61 or Fig. 60, there does not arise the problem on the timing of
conducting the setting operation. In the case where the setting operation and the input
operation of the current source. circuit in the signal line driver circuit cannot be
performed simultaneously, it may be such that the input operation of the current source

circuit in the signal line driver circuit is stopped and that the setting operation is
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the current source circuit can be selected at random by using the circuit in Fig. 43 or the
like as a circuit (shift register) for controlling the current source circuit. Further, the
circuit in Fig. 44, Fig. 45, Fig. 46, or the like may be used.

Alternatively, as shown in Fig. 10 or Fig. 11, it may be such that the input
operation of the current source circuit in the signal line driver circuit (input operation of
a video signal, that is, the output of a current to the pixel) is performed in several tens of
percent of one frame period and that the setting operation of the current source circuit in
the signal line driver circuit is conducted in the rest period. In this case, the setting
operation and the input operation of the current source circuit in the signal line driver
circuit may not be performed simultaneously.

At that time, in the case where the setting operation of the current source
circuit in the signal line driver circuit is performed, the setting operation may be
conducted to the current source circuit for each column as shown in Fig. 10.
Alternatively, the current source circuit is made to be selected at random by using the
circuit in Fig. 43, Fig. 44, Fig. 45, Fig. 46, or the like, and thus, the setting operation for
all the current source circuits may not be performed in one frame period. In other
words, the setting operation for all the current source circuits may be performed in
several frame periods or more. In this case, the setting operation can be conducted to
one current source circuit for a long time, and thus, the setting operation can be
conducted with more accuracy.

Note that in the case where the setting operation of the current source circuit in
the signal line driver circuit is performed, the setting operation needs to be performed in
the state in which a current does not leak or another current does not enter. Thus, the
transistor 182 in Fig. 29, the transistors A, B, and C, and the like need to be previously
turned OFF before the setting operation of the current source circuit in the signal line

driver circuit is performed. Incidentally, this does not need to be taken into
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consi eratlon in the case where: the transistor 193 is arranged as shown in Fig. 56; and a
current does not leak or another current does not enter.

This embodiment can be arbitrarily combined with Embodiment Modes 1 to 8
and Embodiment 1.
<Embodiment 3>

In this embodiment, technical devices when performing color display will be
described.

With a light emitting element comprised of an organic EL element, the
luminance is variable depending on the color even though current having the same
magnitude is supplied to the light emitting element. In addition, in the case where the
light emitting element has deteriorated, the deterioration degree is variable depending
on the color. Thus, various technical devices are required to adjust the white balance.

The simplest technique is to change the magnitude of the current that is input to
the pixel. To achieve the technique, the magnitude of the current of the reference
constant current source should be changed depending on the color.

Another technique is to use circuits as shown in Figs. 6(C) to 6(E) for the pixel,
signal line driver circuit, refcre.nce constant current source, and the like, and then,
change the W/L ratio of two transistors forming the current mirror circuit depending on
the color.  Thus, the magnitude of the current can be changed depending on the color.

Still another technique is to change the length of a lightening period depending
on the color. The technique can be applied to either of the case where the time
gradation method is employed and the case where the time gradation method is not
employed. = According to the technique, the luminance can be adjusted.

The white balance can be easily adjusted by using any one of the techniques or
a combination thereof.

This embodiment may be arbitrarily combined with Embodiment Modes 1 to 8
and Embodiments 1 and 2.
<Embodiment 4>

In this embodiment, the appearances of the light emitting devices

(semiconductor devices) of the present invention will be described using Fig. 12. Fig.
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cross-sectional view taken along the line B-B' of Fig. 12(A).

A sealing material 4009 is provided so as to enclose a pixel portion 4002, a
source signal line driver circuit 4003, and gate signal line driver circuits 4004a and
4004b that are provided on a substrate 4001. In addition, a sealing material 4008 is
provided over the pixel portion 4002, the source signal line driver circuit 4003, and the
gate signal line driver circuits 4004a and 4004b. Thus, the pixel portion 4002, the
source signal line driver circuit 4003, and the gate signal line driver circuits 4004a and
4004b are sealed by the substrate 4001, the sealing material 4009, and the sealing
material 4008 with a filler material 4210.

The pixel portion 4002, the source signal line driver circuit 4003, and the gate
signal line driver circuits 4004a and 4004b, which are provided over the substrate 4001,
include a plurality of TFTs. Fig. 12(B) representatively shows a driving TFT
(incidentally, an n-channel TFT and a p-channel TFT are shown in this example) 4201
included in the source signal line driver circuit 4003, and an erasing TFT 4202 included
in the pixel portion 4002, which are formed on a base film 4010.

In this embodiment, a p-channel TFT or an n-channel TFT that is manufactured
according to a known method is used for the driving TFT 4201, and an n-channel TFT
manufactured according to a known method is used for the erasing TFT 4202.

An interlayer insulating film (leveling film) 4301 is formed on the driving TFT
4201 and the erasing TFT 4202, and a pixel electrode (anode) 4203 for being
electrically connected to a drain of the erasing TFT 4202 is formed thereon. A
transparent conductive film having a large work function is used for the pixel electrode
4203. For the transparent conductive film, a compound of indium oxide and tin oxide,
a compound of indium oxide and zinc oxide, zinc oxide, tin oxide, or indium oxide can
be used. Alternatively, the transparent conductive film added with gallium may be
used.

An insulating film 4302 is formed on the pixel electrode 4203, and the
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either of a low molecular weight (monomer) material and a high molecular weight
(polymer) material may be used.

As a forming method of the light emitting layer 4204, a known vapor
deposition technique or coating technique may be used. The structure of the light
emitting layer 4204 may be either a laminate structure, which is formed by arbitrarily
combining a hole injection layer, a hole transportation layer, a light-emitting layer, an
electron transportation layer, and an electron injection layer, or a single-layer structure.

Formed on the light emitting layer 4204 is a cathode 4205 formed of a
conductive film (representatively, a conductive film containing aluminum, copper, or
silver as its main constituent, or a laminate film of the conductive film and another
conductive film) having a light shielding property. Moisture and oxygen existing on
an interface of the cathode 4205 and the light emitting layer 4204 are desirably
eliminated as much as possible. For this reason, a technical device is necessary in that
the light emitting layer 4204 is formed in an nitrogen or noble gas atmosphere, and the
cathode 4205 is formed without being exposed to oxygen, moisture, and the like. In
this embodiment, the above-described film deposition is enabled using a multi-chamber
method (cluster-tool method) film deposition apparatus. In addition, the cathode 4205
is applied with a predetermined voltage.

In the above-described manner, a light emitting element 4303 constituted by
the pixel electrode (anode) 4203, the light emitting layer 4204, and the cathode 4205 is
formed. A protective film is formed on the insulating film so as to cover the light
emitting element 4303. The protective film is effective for preventing, for example,
oxygen and moisture, from entering the light emitting element 4303,

Reference numeral 4005a denotes a drawing wiring that is connected to a
power supply line and that is electrically connected to a source region of the erasing

TFT 4202. The drawing wiring 4005a is passed between the sealing material 4009 and
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As the scaling material 4008, a glass material, a metal material
(representatively, a stainless steel material), ceramics material, or a plastic material
(including a plastic film) may be used. As the plastic material, an FRP (fiberglass
reinforced plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, a polyester film,
or an acrylic resin film may be used. Alternatively, a sheet having a structure in which
an aluminum foil is sandwiched by the PVF film or the Mylar film may be used.

However, a cover material needs to be transparent when light emission is
directed from the light emitting layer to the cover material. In this case, a transparent
substance such as a glass plate, a plastic plate, a polyester film, or an acrylic film, is
used.

Further, for the filler material 4210, ultraviolet curing resin or a thermosetting
resin may be used in addition to an inactive gas, such as nitrogen or argon; and PVC
(polyvinyl chloride), acrylic, polyimide, epoxy resin, silicon resin, PVB (polyvinyl
butyral), or EVA (ethylene vinyl acetate) may be used. In this embodiment, nitrogen
was used for the filler material.

To keep the filler material 4210 to be exposed to a hygroscopic substance
(preferably, barium oxide) or an oxygen-absorbable substance, a concave portion 4007
is provided on the surface of the sealing material 4008 on the side of the substrate 4001,
and a hygroscopic substance or oxygen-absorbable substance 4207 is arranged. The
hygroscopic substance or oxygen-absorbable substance 4207 is held in the concave
portion 4007 via a concave-portion cover material 4208 such that the hygroscopic
substance or oxygen-absorbable substance 4207 does not diffuse. The concave-portion
cover material 4208 is in a fine mesh state and is formed to allow air and moisture to
pass through and not to allow the hygroscopic substance or oxygen-absorbable
substance 4207 to pass through. The provision of the hygroscopic substance or
oxygen-absorbable substance 4207 enables the suppression of deterioration of the light
emitting element 4303.

As shown in Fig. 12(C), simultaneously with the formation of the pixel
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In addition, the anisotropic conductive film 4300 includes a conductive filler
4300a. The substrate 4001 and the FPC 4006 are thermally press-bonded, whereby the
conductive film 4203a on the substrate 4001 and the FPC wiring 4301 on the FPC 4006
are electrically connected via the conductive filler 4300a.

This embodiment may be arbitrarily combined with Embodiment Modes 1 to 8
and Embodiments 1 to 3.
<Embodiment 5>

A light emitting device using light emitting elements is of self-light emitting
type, so that in comparison to a liquid crystal display, the light emitting device offers a
better visibility in bright portions and a wider view angle. Hence, the light emitting
device can be used in display portions of various electronic devices.

Electronic devices using the light emitting device of the present invention
include, there are given, for example, video cameras, digital cameras, goggle type
displays (head mount displays), navigation systems, audio reproducing devices (such as
car audio and audio components), notebook personal computers, game machines,
mobile information terminals (such as mobile computers, mobile telephones, portable
game machines, and electronic books), and image reproducing devices provided with a
recording medium (specifically, devices for reproducing a recording medium such as a
digital versatile disc (DVD), which includes display capable of displaying images). In
particular, in the case of mobile information terminals, since the degree of the view
angle is appreciated important, the terminals preferably use the light emitting device.
Practical examples are shown in Fig. 22.

Fig. 22(A) shows a light emitting element, which contains a casing 2001, a
support base 2002, a display portion 2003, a speaker portion 2004, a video input
terminal 2005, and the like. The light emitting element of the present invention can be
applied to the display portion 2003. Further, the light emitting element shown in Fig.
22(A) is completed with the present invention. Since the light emitting element is of

self-light emitting type, it does not need a back light, and therefore a display portion that
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television broadcast transmitter-receivers, and advertisement displays.

Fig. 22(B) shows a digital still camera, which contains a main body 2101, a
display portion 2102, an image receiving portion 2103, operation keys 2104, an external
connection port 2105, a shutter 2106, and the like. The light emitting element of the
present invention can be applied to the display portion 2102. Further, the digital still
camera shown in Fig. 22(B) is completed with the present invention.

Fig. 22(C) shows a notebook personal computer, which contains a main body
2201, a casing 2202, a display portion 2203, a keyboard 2204, external connection ports
2205, a pointing mouse 2206, and the like. The light emitting element of the present
invention can be applied to the display portion 2203. Further, the light emitting
element shown in Fig. 22(C) is completed with the present invention.

Fig. 22(D) shows a mobile computer, which contains a main body 2301, a
display portion 2302, a switch 2303, operation keys 2304, an infrared port 2305, and the
like. The light emitting element of present invention can be applied to the display
portion 2302.  Further, the mobile computer shown in Fig. 22(D) is completed with the
present invention.

Fig. 22(E) shows a portable image reproducing device provided with a
recording medium (specifically, a DVD reproducing device), which contains a main
body 2401, a casing 2402, a display portion A 2403, a display portion B 2404, a
recording medium (such as a DVD) read-in portion 2405, operation keys 2406, a
speaker portion 2407, and the like. The display portion A 2403 mainly displays image
information, and the display portion B 2404 mainly displays character information.
The light emitting element of the present invention can be used in the display portion A
2403 and in the display portion B 2404. Note that family game machines and the like
are included in the image reproducing devices provided with a recording medium.
Further, the DVD reproducing device shown in Fig. 22(E) is completed with the present

invention.

Fig. 22(F) shows a goggle type display (head mounted display), which contains
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goggle type display shown in Fig. 22(F) is completed with the present invention.

Fig. 22(G) shows a video camera, which contains a main body 2601, a display
portion 2602, a casing 2603, external connection ports 2604, a remote control reception
portion 2605, an image receiving portion 2606, a battery 2607, an audio input portion
2608, operation keys 2609, an eyepiece portion 2610, and the like. The light emitting
clement of the present invention can be used in the display portion 2602. The video
camera shown in Fig. 22(G) is completed with the present invention.

Here, Fig. 22(H) shows a mobile teléphone, which contains a main body 2701,
a casing 2702, a display portion 2703, an audio input portion 2704, an audio output
portion 2705, operation keys 2706, external connection ports 2707, an antenna 2708,
and the like. The light emitting element of the present invention can be used in the
display portion 2703. Note that, by displaying white characters on a black background,
the display portion 2703 can suppress the consumption current of the mobile telephone.
Further, the mobile telephone shown in Fig. 22(H) is completed with the present
invention.

When the emission luminance of light emitting materials are increased in the
future, the light emitting element will be able to be applied to a front or rear type
projector by expanding and projecting light containing image information having been
output lenses or the like.

Cases are increasing in which the above-described electronic devices display
information distributed via electronic communication lines such as the Internet and
CATVs (cable TVs). Particularly increased are cases where moving picture
information is displayed. Since the response speed of the light emitting material is
very high, the light emitting device is preferably used for moving picture display.

Since the light emitting device consumes the power in light emitting portions,
information is desirably displayed so that the light emitting portions are reduced as
much as possible. Thus, in the case where the light emitting device is used for a

display portion of a mobile information terminal, particularly, a mobile telephone, an
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the non-light emitting portions being used as the background.

As described above, the application range of the present invention is very wide,
so that the invention can be used for electronic devices in all of fields. The electronic
devices according to this embodiment may use the light emitting device with the
structure according to any one of Embodiment Modes 1 to 6 and Embodiments 1 to 6.

The present invention having the structures described above can suppress
influences of variation in characteristics of TFTs, which is caused by manufacturing
steps and the difference in a substrate used, and can supply a desired signal current to
the outside.

Further, in the present invention, one shift resister has two functions. One
function of the two is for controlling the current source circuit. The other function is
for controlling the circuit which controls video signal, that is, the circuits which
operates to display an image. For example, the circuits are a latch circuit, a sampling
switch, and a switch 101 (a signal current control switch). According to the
above-mentioned structures, it is possible to reduce elements of the circuits which is
provided, since the circuit which controls the current source circuit and each circuit
which control a video signal are unnecessary to provide. Further, since the additional
number of elements can be reduced, the layout area can be reduced. Therefore,
process yield in the manufacturing steps is improved, and costs can be reduced.
Furthermore, the frame area can be narrowed if the layout area is reduced, consequently
the device can be miniaturized.

In addition, in the case that the shift resister has a structure which has a
function that can choose plurality of wirings at random, the setting signal which is
supplied to the power source circuit can be output at random. Accordingly, the setting
operation can be performed at random for the current source circuit rather than
sequentially from the first column to the latest column. Then the setting operation
period for the current source circuit can be determined freely. Further, it is possible

that the influence of charge leakage in a capacitor device of the current source circuit



7810%& () -y, ! 10%& ()-T *: 10%& ()-9'4 10%& ()-9% 109W& ()-!txY:/ 10b
109%<& ()f)log//&&' ()-! 1(()2"/&& ()-110%& ()- 1083 10%& () - ni 35&10%&' ()-m 10b/
dE:/ 10b "&I0%& ()-3109%& ()-3!'109%& ()- !'10%& ()- F&LO%& ()- .
110%<& ()- ?QdE:/ 10b F,'10%& ()- *&10%& ()-3)10%& ()- L' 910%& () -
0% () - 3#10%<&' () - KKLMNdYNC . S

can be made inconspicuous. Thus, when a defect has occurred in association with the

setting operation, the defect can be made inconspicuous.
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1. A signal line driver circuit comprising: a plurality of current source circuits
corresponding to a plurality of wirings; and a shift register, characterized in that:

the plurality of current source circuits each comprise capacitor means for
converting a supplied current to a voltage in accordance with a sampling pulse supplied

from the shift register and supply means for supplying a current corresponding to the

converted voltage.

2. A signal line driver circuit comprising: a plurality of current source circuits
corresponding to a plurality of wirings; and a shift register, characterized in that:

two current source circuits each comprising capacitor means and supply means
are arranged for each wiring; and

the capacitor means of one of the two current source circuits converts a
supplied current to a voltage in accordance with a sampling pulse supplied from the
shift register, and the supply means of the other current source circuit supplies a current

corresponding to the converted voltage.

3. A signal line driver circuit, comprising a plurality of current source circuits
corresponding to a plurality of wirings, characterized in that:

n current source circuits (n is a natural number equal to or larger than 2) are
arranged for each wiring; and

the n current source circuits each comprise capacitor means for converting a
supplied current to a voltage in accordance with a sampling pulse supplied from the
shift register and supply means for supplying a current corresponding to the converted

voltage.

4. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that:

the n current source circuits are connected to n reference constant current
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5. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that the n current source circuits are connected to one reference

constant current source corresponding to the most significant bit.

6. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that the plurality of wirings are a plurality of signal lines or a plurality

of current lines.

7. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that the shift register is comprised of a decoder circuit, and selects the

plurality of wirings at random.

8. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that, when a drain and a gate of a transistor of the supply means are in a
short-circuited state, the capacitor means retains a voltage generated between the gate

and source by the supplied current.

9. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that the supply means comprises a transistor, a first switch for
controlling conductivity between a gate and a drain of the transistor, a second switch for
controlling conductivity between a reference constant current source and the gate of the
transistor, and a third switch for controlling conductivity between the drain of the

transistor and a pixel.

10. A signal line driver circuit according to any one of claims 1 to 3,

characterized in that, when drains and gates of both first and second transistors of the
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upply means aré in a short-circuited state, the capacitor means retains a voltage
generated between the gate and source of the first or second transistor by the supplied

current,

11. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that the supply means comprises a current mirror circuit constituted of
first and second transistors, a first switch for controlling conductivity between gates and
sources of the first and second transistors, and a second switch for controlling
conductivity between a reference constant current source and the gates of the first and

second transistors.

12. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that, when a drain and a gate of one of first and second transistors of
the supply means are in a short-circuited state, the capacitor means retains a voltage

generated between the gate and source by the supplied current.

13. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that the supply means comprises:

a current mirror circuit comprising first and second transistors;

a first switch for controlling conductivity between a reference constant current
source and a drain of the first transistor; and

a second switch for controlling any one selected from conductivity between the
drain and gate of the first transistor, conductivity between the gate of the first transistor
and a gate of the second transistor, and conductivity between the gates of both the first

and second transistors and the reference constant current source.

14. A signal line driver circuit according to claim 11, characterized in that gate

widths/gate lengths of both the first and second transistors are set to identical values.

15. A signal line driver circuit according to claim 11, characterized in that gate
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width/gate length of the first transistor is set to a value larger than gate width/gate

length of the second transistor.

16. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that:

the supply means comprises a transistor, first and second switches for
controlling supply of a current to the capacitor means, and a third switch for controlling
conductivity between a gate and a drain of the transistor; and

the gate of the transistor is connected to the first switch, a source of the
transistor is connected to the second switch, and the drain of the transistor is connected

to the third switch.

17. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that:

the supply means comprises a current mirror circuit comprising m transistors;

gate widths/gate lengths of the m transistors are set to 2°: 2 ... : 2™ and

drain currents of the m transistors are set to 2°: 2': ... . 2™

18. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that a transistor constituting the supply means operates in a saturation

region.

19. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that an active layer of a transistor constituting the current source circuit

is formed of polysilicon.

20. A light emitting device characterized by comprising:
the signal line driver circuit according to claim 1 and a pixel portion in which a
plurality of pixels each including a light emitting element are arranged in matrix; in

which
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a current is supplied to the light emitting element from the signal line driver

circuit.

21. A method of driving a light emitting device which is provided with: a pixel
portion comprising a plurality of wirings and a plurality of pixels which are arranged in
matrix; and a signal line driver circuit comprising a plurality of current source circuits
respectively corresponding to the plurality of wirings and a shift register, characterized
in that:

one frame period comprises a plurality of subframe periods;

the plurality of subframe periods each have an address period and a lightening
period;

in the address period, capacitor means of the plurality of current source circuits
converts a supplied current into a voltage in accordance with a sampling pulse supplied
from the shift register; and |

in the lightning period, supply means of the plurality of current source circuits

supplies a current corresponding to the converted voltage to the pixels.

22. A method of driving a light emitting device which is provided with: a pixel
portion comprising a plurality of wirings, a plurality of scanning lines, and a plurality of
pixels which are arranged in matrix; and a signal line driver circuit comprising a
plurality of current source circuits respectively corresponding to the plurality of wirings
and a shift register, characterized in that:

one frame period comprises a plurality of subframe periods;

the plurality of subframe periods each have an address period and a lightening
period;

the lightning period has a setting operation period provided in a period during
which any of the plurality of scanning lines is not selected; and

in the setting operation period, capacitor means of the plurality of current
source circuits converts a supplied current into a voltage in accordance with a sampling

pulse supplied from the shift register.
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23. A method of driving a light emitting device which is provided with:

a pixel portion comprising a plurality of wirings, a plurality of scanning lines,
and a plurality of pixels which are arranged in matrix; and

a signal line driver circuit comprising a plurality of first current source circuits
respectively corresponding to the plurality of wirings and a shift register, in which:

the plurality of pixels each comprise a light emitting element, a second current
source circuit, and a switch for controlling conductivity of the light emitting element
and the second current source circuit;

the first and the current source circuit each have capacitor means and supply
means, characterized in that:

one frame period comprises a plurality of subframe periods;

the plurality of subframe periods each have an address period and a lightening
period;

the lightening period of the subframe period selected from the plurality of
subframe period has a first or second setting operation period;

in the first setting operation period, the capacitor means of the first current
source circuit converts a supplied current into a voltage in accordance with a sampling
pulse supplied from the shift register; and

in the second setting operation period, the capacitor means of the second

current source circuit converts a supplied current into a voltage.

24. A method of driving a light emitting device which is provided with:

a pixel portion comprising a plurality of wirings, a plurality of scanning lines,
and a plurality of pixels which are arranged in matrix; and

a signal line driver circuit comprising a plurality of current source circuits
respectively corresponding to the plurality of wirings and a shift register, in which:

the plurality of pixels each comprise a light emitting element, a second current
source circuit, and a switch for controlling conductivity of the light emitting element

and the second current source circuit;
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the first and the current source circuit each have capacitor means and supply
means, charact.erized in that:

one frame period comprises a plurality of subframe periods;

the plurality of subframe periods each have an address period and a lightening
period;

in the address period, the capacitor means of the first current source circuit
converts a supplied current into a voltage in accordance with a sampling pulse supplied
from the shift register; and

in the subframe period selected from the plurality of subframe periods, the
capacitor means of the second current source circuit converts a supplied current into a

voltage.

25. A method of driving a light emitting device which is provided with:

a pixel portion comprising a plurality of wirings, a plurality of scanning lines,
and a plurality of pixels which are arranged in matrix; and

a signal line driver circuit comprising a plurality of current source circuits
respectively corresponding to the plurality of wirings and a shift register, in which:

the plurality of pixels each comprise a light emitting element, a second current
source circuit, and a switch for controlling conductivity of the light emitting element
and the second current source circuit;

the first and the current source circuit each have capacitor means and supply
means, characterized in that:

one frame period comprises a plurality of subframe periods;

the plurality of subframe periods each have an address period and a lightening
period,

a first subframe period selected from the plurality of subframe periods has a
first setting operation period provided in the period during which any of the plurality of
scanning lines is selected;

a second subframe period selected from the plurality of subframe periods has a

second setting operation period;



1! 10%& ()-3F -109%& ()~3y! 109% () 9L0%& ()- 3Y10%& (); &9I10%& ()-
OV6{ dEMbC Y 1!3109%& ()~ /: 109%& ()- 3109@16)- S: 10%& ()- 10%& ()-3 |
109& () - {#l dEnbC Y 1! %\/IIO%&' ()-FY"109& ()- :109%& ()-F 109& ()-3! 109%& ()-
L: 109 ()-.undEnbC Y 1! Y5! 109& () -

in the first setting operation period, the capacitor means of the first current
source circuit converts a supplied current into a voltage in accordance with a sampling
pulse supplied from the shift register; and

in the second setting operation period, the capacitor means of the second

current source circuit converts a supplied current into a voltage.

26. A method of driving a light emitting device which is provided with:

a pixel portion comprising a plurality of wirings, a plurality of scanning lines,
and a plurality of pixels which are arranged in matrix; and

a signal line driver circuit comprising a plurality of current source circuits
respectively corresponding to the plurality of wirings and a shift register, in which:

the plurality of pixels each comprise a light emitting element, a second current
source circuit, and a switch for controlling conductivity of the light emitting clement
and the second current source circuit;

the first and the current source circuit each have capacitor means and supply
means, characterized in that:

one frame period comprises a plurality of subframe periods;

the plurality of subframe periods each have an address period and a lightening
period;

in the lightening period, the capacitor means of the first current source circuit
converts a supplied current into a voltage in accordance with a sampling pulse supplied
from the shift register;

the subframe period selected from the plurality of subframe periods has a
setting operation period; and

in the setting operation period, the capacitor means of the second current

source circuit converts a supplied current into a voltage.

27. A method of driving a light emitting device which is provided with:
a pixel portion comprising a plurality of wirings, a plurality of scanning lines,

and a plurality of pixels which are arranged in matrix; and
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respectively corresponding to the plurality of wirings and a shift register, in which:

the plurality of pixels each comprise a light emitting element, a second current
source circuit, and a switch for controlling conductivity of the light emitting element
and the second current source circuit;

the first and the current source circuit each have capacitor means and supply
means, characterized in that;

one frame period comprises a plurality of subframe periods;

the plurality of subframe periods each have an address period and a lightening
period;

the lightening period has a setting operation period provided in the period
during which any of the plurality of scanning lines is not selected;

in the setting operation period, the capacitor means of the first current source
circuit converts a supplied current into a voltage in accordance with a sampling pulse
supplied from the shift register; and

in the address period, the capacitor means of the second current source circuit

converts a supplied current into a voltage.

28. A method of driving a light emitting device which is provided with: a pixel
portion comprising a plurality of wirings and a plurality of pixels which are arranged in
matrix; and a signal line driver circuit comprising a plurality of current source circuits
respectively corresponding to the plurality of wirings and a shift register, characterized
in that:

one frame period comprises a plurality of horizontal scanning periods;

the plurality of horizontal scanning periods each have a setting operation
period;

in the setting operation period, capacitor means of the plurality of current
source circuits converts a supplied current into a voltage in accordance with a sampling

pulse supplied from the shift register.
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29. A method of driving a light emitting device which is provided with: a pixel

portion comprising a plurality of wirings and a plurality of pixels which are arranged in
matrix; and a signal line driver circuit comprising a plurality of current source circuits
respectively corresponding to the plurality of wirings and a shift register, characterized
in that:

one frame period comprises a plurality of horizontal scanning periods;

the plurality of horizontal scanning periods each have a setting operation
period;

in the setting operation period, capacitor means of the plurality of current
source circuits converts a supplied current into a voltage in accordance with a sampling

pulse supplied from the shift register.

30. A method of driving a light emitting device which is provided with: a pixel
portion comprising a plurality of wirings and a plurality of pixels which are arrzinged in
matrix; and a signal line driver circuit comprising a plurality of current source circuits
respectively corresponding to the plurality of wirings and a shift register, characterized
in that:

one frame period comprises a plurality of horizontal scanning periods and
setting operation periods;

in the setting operation period, the capacitor means converts a supplied current

into a voltage in accordance with a sampling pulse supplied from the shift register.

31. A method of driving a light emitting device according to any one of claims
21 to 30, characterized in that the pixel portion performs line-sequential drive or

dot-sequential drive.

32. A method of driving a light emitting device according to any one of claims
21 to 30, characterized in that the plurality of wirings are a plurality of signal lines or a

plurality of current lines.
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36. A signal line driver circuit according to claim 13, characterized in that gate
width/gate length of the first transistor is set to a value larger than gate width/gate

length of the second transistor.

37. A light emitting device characterized by comprising:

the signal line driver circuit according to claim 2, and a pixel portion in which
a plurality of pixels each including a light emitting element are arranged in matrix; in
which

a current is supplied to the light emitting element from the signal line driver

circuit.

38. A light emitting device characterized by comprising:

the signal line driver circuit according to claim 3, and a pixel portion in which
a plurality of pixels each including a light emitting element are arranged in matrix; in
which

a current is supplied to the light emitting element from the signal line driver

circuit,

39. A light emitting device characterized by comprising:

the signal line driver circuit according to claim 4, and a pixel portion in which
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a plurality of pixels each including a light emitting element are arranged in matrix; in
which
a current is supplied to the light emitting element from the signal line driver

circuit,



