;e3el | Fjj kfrl Xs |6@T|'H<m SIGNAL LINE DRIVING CIRCU T AND LI GHT EM TTI NG
DEVI CE 5 Technical Field The present invention relates to a technique of a

signal line driving circuit. Further, the present inventio a
light emtting device including the BEGORIPTIONe driving ci Mmmm‘mﬂ“mmmmﬂ
Background Art Recently, display devices for performng inmage ¢isplay are
bei ng devel oped. Liquid crystal display devices that performinmage display
by using a liquid crystal elenent are wi dely used as display devices
because of spgNAN! ABASDRIVING TIRTIAT ANB/IIEYT EMITPANS DEVIEE Wei ght, and the
like. 15 In addition, light emtting devices using self-light emtting
elenments as light emtting elenents are recently being devel oped. The |i ght
emtting device has characteristics of, for exanple, a high response speed
suitabl g fgf l{ﬁ'?éagﬁlal. mage di splay, |ow voltage, and | ow power consunption,
in addition fo advan ages of existing liquid crystal display devices, and

thus, attracts a.great deal of. attention as . the next generatign 2 0 display
devi ce. As gradati 8rPrFSecﬁfé‘§Vecﬁ'f18f‘iISﬁt%f%ﬁggc@é(&@ Pﬁ aoﬁqgﬁﬂ?&meng‘“&“g circuit.

mul ti-gradation image on.a light emtti devi.ce, an,anal 0og. gradation

met hod andilé’rtgfrg they re@?“éd%‘ﬁ“&ﬁ“ relaies do ggggbé iefntting deyice ingluding the sigaal line
gradation thod.is,a method in which the gradation is obtained by

anal ogous| "¥BFGI ng t he magnitude of a current that flows through a
light 2 5 emitting element. The latter digital gradation nmethod is a nethod
in which the light emtting elenment is driven only in two states thereof:
an ON state (state where the lum nance is substantially 100% and an OFF
stat e 18t aBackgrevnd AHe | uni nance is substantially 0% . In the digital
gradation nethod, since only two gradations can be displayed, a nethod
configured by coRiscertlyy disptayddeyices! foyrpeaforming imageodisplagl ae dicidfgedevelopedt hod
to display nulti-gradation inmages has been proposed. Wen classification is
made based Liquid harystylpdisplayadesiigmathat Ipatfoins innapetdisplapibyelsing 2 Hqwidl éggal

i nput nmethod and a current input nmethod are given as pixel-driving nethods.
The forner elonidnage: witelit ustdtdsalisplsy devigdsitRbausd oflad edtitages \of Geh iwiags Yuality,
(voltage) that is input to a pixel is input to a gate el ectrode of a

driving el efifndss, lerhdwéiaRt, diid thenNikee! ement is used to control the |unm nance
of alight emtting elenent. The latter current input nethod is a nmethod in

whi ch 1be set si gRalddfiion! (ﬁght emitting WM vi@s alsMgQMf-ﬁgmt EhnelRiTRAts 6O ug?h _
control the lum nance of the light emtting €lenent. Hereinhafter, reféerring

to Fig. 16Amifind’ cRnclRS GFd %&amg%gﬂ%lbge dof P ggggpérﬁueﬁg adeeLJccui,st of

a pixel inalight emtting device ying the I nput” method and a

501, 5 scat g eITiE Wb Gedbha e pdle shled slinl Tk WiRaduhe0fRpiay "€
o7 and 508" RSBy Ao s S elbe R R o, i of GRGnd dE"

switching TET 503 IS turned a video si t hat has been input to.the
signal 1iné" 6"? q?‘?l?yn ?Yﬂceﬁoa@%eatbﬁ‘étﬁlar%gagad&?l ?tﬁ@t‘:&f‘m}i"ﬁé}‘eﬁ‘—eﬁ%ﬁ‘?mtm“
Accord&ng '\tﬂo he, potential of the input video signal, a gate-source voltage
of the?fri ‘Sr?&‘ 1604 is deternined, and a current flow ng between 2 0 the
source and the drain of the driving TFT 504 is determned. This current is
suppl i ed to the IAsggradatign repisserdationemethodsusedia dispdayinghmutiigradatign émageent
506 emts light. As a sem conductor device for driving the light emtting
el enent, a opd Naitlemitingtdesics; ant amalagsgradaivn riethed end a digitapgtagdstion method are
transistor is prone to variation in electrical characteristics, such as a

t hreshol d \giveme &dihd fonmENanalog egrbdatidnemethodeif ec iethod &n gidch tik pradeticiilay y.
In the pixel shown in Fig. 16A, if characteristics of the driving TFT 504
vary in unidbtaindd bhenapogorkly covieolliMahe ngnitideadf Mttt Hiad fial thidvgh ReRht

i nput, the magni tudes of the corresponding drain currents of the driving

TFTs 504 aremitlidgf @EMmBAt. TiNdSatté@ighal 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
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| um nance of the light emtting el ement 506 varies. To solve the problens
descri bed above, a desired current may be input to thé J'ight emtting
el enent, regardless of the characteristics of the TFTs for driving the

l'i ght enit tgubgtaiAIe0%). FinOthet JligﬁalV%@mmminctHoﬂe sThdE Il tWé RddafBhd) esh Bas
been proposed 5 which can control e magnitude of a current that is

suppl i ed t%l?plhy&hta &Bthdd %nﬁk@r@@rﬁ rc%ﬁl%'ixﬂhgstﬁe 0&1 fthe gF—dﬁItl&h%é’tﬁB@ ddn%lt !aCS
Next, referring to Figs. 16B and 17,” a bri ef descrlptlon w |

LB oot AUEIKEheia gl R B R TR s C‘i%rse.” e
signal |ine 601, {sfg:lgggfiz:zmd’ndis hadiGa0 éeq &gtﬂc t9§€89 Q% r%lgl é\?éhs plﬁ %(etls

line 605, TFTs 60 a capacil enent |ng
e rent 513, 8, 0 R4 S U 9 e i G SR R

wll be de ed b I n refer nce, n s .denot i ng
Mespect i ve st Rigise veliaecait Seisd inaductla in wnictagvides SigppEiofaie 1y
schematical ] y show current paths d%{ I% shows t e rel atl onshl ?tvveen
currents flBRIHG atweldgﬁnn%éﬁécﬁafwe%aq 9 fi“ﬂﬁga%“fé fthe,d vmempgﬁm
and Fig. 17E shows a voltage accunmul ated in the capacitor elenent 610 al so
during the ifruse tocontreli the Jusyinprge of anlight; emittingyelementyy ke laer eyyeendfinpuie
TFT 608. First, a pulse is input to the first and second scanning |ines 602
and 603 t o Wethad3pa methorrmavisoh theset signalurrent isi flpven tcy Hghktramifting élemgent to

through the signal line 601 at this tinme will be referred to as Ida,~ As
shown i@ Fiepntrolthe lemingace ofcthe lightdmittingredemnentdat a i s f1 owi ng t hrough the
signal line 601, the current separately flows through current paths I1 and

| Z in the pixel. Heminafféf) =haviegttoeFige! A, ondirigh descriptéon Wil baimalet of an
Needl ess to say, the relationship is expressed as lda,e = h + Ix. 2 5 The

monment t he &ampddof iascitouitnefda Plikel im achgit gamittingy dévies employarige cthei voltage input
capacitor elenent 610, and thus, the TFT 608 is OFF. Accordingly, 12 =0

and Data = fmethod aaataa@;hmgadethb@_tﬁéa@frmme ixdl RBowH ih &g, {62\EclielsESiBnal
el ectrodes of the capacitor 3 i elenment 610, and charge accumulation is

per formed ipnd Be1 C@@azﬁinm% ligk SRNG s@;llibhu%ﬁarmesmﬁ DA Twmuma@ha%rl n
t he capacitor el enent 61 and a potential di fference begi ns to devel op

bet ween 00t fefbft ﬁiseﬂnéﬁl%ﬁtt( eg'éicmékKEM éﬁﬁ%xxﬁe’ﬂ@o&@ésejwaﬁh sgf ference of
both the el ectrodes haS reach (point 'Ain Fig. 17E), the TFT 5 608 is

turned ON, and | Zvﬁ\%ﬁgr > uglftrﬂ%fﬁ{c,sleml ﬁ}{ﬁ50§b£ﬁé‘s h%swu?fxi*ﬁ%n'ﬁ*‘l" §03

established, while y decreases; e current keeps ng,

charge accupiih&f b o' %id&S MendHAME h¥s BEL MpUPth tH Liffa1GARS0 ! {%rnnsllte&ﬁe&“gat%lo-

electrode of the driving TFT 504. According to the potential of the input video signal, a
gate-source voltage of the driving TFT 504 is determined, and a current flowing between
20  the source and the drain of the driving TFT 504 is determined. This current is supplied
to the light emitting element 506, and the light emitting element 506 emits light. As a
semiconductor dévicc for driving the light emitting element, a polysilicon transistor is
used. However, the polysilicon transistor is prone to variation in -electrical
characteristics, such as a threshold value and an ON current, due to defects in a grain
25 boundary. In the pixel shown in Fig. 16A, if characteristics of the driving TFT 504 vary
in units of the pixel, even when identical video signals have been input, the magnitudes

of the corresponding drain currents of the driving TFTs 504 are different. Thus, the



In the capacitor elenent -610, charge accunul ation continues until the
potential difference between both the electrodes, that is, the gate-source
voltage of the TFT b08 10 reaches a desired voltage. That is, charge

accunul at i QpmeRREd @Mﬁgligmgngitt]ﬂﬁlméﬂtgggvg‘ﬂ&ghes a level at which the TFT
608 can allow the current Id,~1to flow. Wen charge accunul ation term nates

(B point in Fig. 7/ e f 1 I TFT
608 i s fully o Tasse WepopleniMeckrioat RSy b MG b ik b% IRGR (b1
oper ati ons I , i N t i .10

pi xel is cc;%p%? g{né@ﬁgf :{‘g’aﬁckgﬁleggﬁfe@h %{r%r%}er 18§ *) ?%tfggszfog@%h&& ‘é‘%gf%%‘.‘ ng
lines 602 and, 603 js coO ete and th FTs 606 .and 60 re turned OFF
Subsequent IRE,tledist s T, fhis Shmaiti fhe it iR PrihaftBs DR drontsed ey
609 is turned ON. Since Vas that h been just witten ig. held.i.n the
capacit 5 GrHFEEn SYBLol S mpERidsaPt & CTL AR s Biaeligt Bua Tghf el lien
equal to ldata flOVF tﬂzﬁeho framthe 20 current |ine 605. Thus, the |ight
enmitting eltsfflessabthe IFTchpraglgisticss (his tine, when the TFT 608 is set to
operate in a saturation region, even if the source-drain_voltage of the TFT
608 varies, a |inexteiefarsingéo Figsr Lo andl7+3 brishdpsedptionewill s maderpf a iciguit

el ement 611 flows without variation. As described above, the current input
met hod r ef edfsa pixehimadight| emiftingidemice emnpleying sharceent dnputonethpnd agd 7 didng s
set to have the same current value as that of the signal Current |data set

i n the cur rreethod dhereef. ciThe yiixel Ghawnan Fig.hEOB inghudesrai signal dinel Ge firstaa thiedr t s
light with the | um nance corresponding to the drain current. By using the
thus 410 Sicanihgiliacs 0% &l 604, afdumenChne605; AHTEtG06t0 1609 i aspaciter ¢lemients6 1)

the TFTs constituting the pixel is suppressed, arid a desired current can
be suppl i edcardda light ehii@ging ebsmdrtiony. eAenereht soufc cimnitadllyis disposeldeo kadhdignal
emtting device enploying the current input nethod, a signal current
correspondi i@ (eschecotili®Y Si gnal needs to be precisely input to a pixel. 5
However, when a signal line driving circuit (corresponding to the current

source circuit 61@pdrmtidisdof féth ﬂa&ﬂsﬁtgﬁali-\ﬁﬁﬁﬁg i Hght ERRbiof Willesy déserib&f by
pi xel is constituted by polysilicon transistors, variation in

characteri sﬁéugé Fg'qyﬁgins ;ﬁ%ar’l? refEfARES Hﬂmééaﬁod&f%ﬁiﬁ% Q?w\eé@tri‘i}@ b#iBné Bonform to

characteristi current. That 1s, 1 ght emtting

el enent; e | r{entp.i { Y L atg:gnq4
char 2oty St S ATiE PR 1 riphits BRI Sherduldlly B0 Gufble ¥ARL D IO
circuit need t e r . il e i C [ ati in
char act er Sioe BF OHRRLERIRG e EPY R 0O Png il St Bufl oL A
usi ng the pixel. having the_st ture of Fig. 16B ppressi on. of .the

nf 1 Uence oft 4uPa i pod Bl I 2 showd veltegdiacemutpledt iy pReie e 610
signal line driving circuit is difficylt. 15 Hereinafter, .usi Fig. 18, a
brief descriP? fiyingfhe W‘ﬁ%okrﬁ&@eﬁﬁlgf‘ﬂeﬁ’é‘[ fut 3P sOusE Velinge of kh?n'f]‘%?6 “curr ent
source circuit disposed in the signal_ line driving circuit éhat drives the
pi xel enpl oyi ng t Ristcprisads inpgtito thedhsipndmceond sqappingdings 682 apd 603 to o
shown in Figs. 18A and 18B corresponds to the current source circuit 612 of
Fig. 168 Biksrtiorand AY7@Ne i Acsignaleuprephllowingstheomghthesigpd lingrGQdmt this
sources 555 to 558. The constant current sources 55S to 558 are controlled
by . time will be referred to as Iga. As shown in Fig. 17A, since the signal current Ly, is

flowing through the signal line 601, the current separately flows through current paths I,
and I, in the pixel. Fig. 17D shows the relationship between the currents. Needless to
say, the relationship is expressed as Iga = I + L.

25 The moment the TFT 606 is turned ON, no charge is yet accumulated in the
capacitor element 610, and thus, the TFT 608 is OFF. Accordingly, I = 0 and Ljae = It

are established. In the moment, the current flows between electrodes of the capacitor



signals that are input via respective termnals 551 to 554. The nmagnitudes
of currents . supplied fromthe constant current sources 555 to 558 are
different fromone another, and the ratio thereof is set to 1: 2 : 4 : 8.

Fig. 18B ' .of - - it 612, |
\/\/Inigc h t hes 28 @ﬁ?:lgr?(si P gﬁt& (%:htﬂ%e (raa E@@@gtrug‘(egtpgggﬁ{t‘%{ @gge gﬁ%}%\g&te}iéeré%‘? Ir61t19:'0r res :o_gnd
Lo, transTsters: kel Bl o SHRERRE P Ind SRS BH S13R0 o oA

set tol1l: 2 : 4 acc e ratio

te | th)/ W (gate.w dth). Th t ' it.612
Cont rol t netiGienbA ez i fluelbfr bSen ot Gyt ettt (g af18). HAFR e
havi 16- dat i I I b t pyt .f 4-bit .digital vid
Signal's.  NoRQCHE AiFFGTEnce, T btk the siectiodes haseched o GOl in Fils 43 fhe TFT

polysilicon transistors, and is integral l-\(, formed with the pixel portion on
the sam® subfiisdumed OMcargds oceed Apdoserived abRves sea lduy = In +dJp dhestablished,
driving circuit incorporated with a current source circuit has been
proposed (fWhile)lagsadually desreases, o cpeertnkeeps diowsings and sharge)accumulagiontis on,
digital gradation nethods include a nethod in which a digital gradation

met hod is cembinneuslyperformed an the cgpacitat ¢lomenteG1od to represent 10
mufti-gradation images (hereinafter, referred to as area gradati on nethod),
and a nethod in whithh capaliigr ekdmegpt 4#0.t ¢hargenaichmalation continues dintil the potentind
gradation nethod to represent nufti-gradation i nages (hereinafter, referred
to as tine diffectaice detwazhodh theltlectasdes, thaaitathcoogatorbined voltage aftheCDFT 1608
whi ch one pixel is divided into a plurality of sub-pixels, em ssion or

non- emiysi OfeatkesS#ldesiteld voltageacThef i, thafpd baqeuib@lfionacuhtinties dftilgthRdabltaes i S
represented according to a difference between a light emtting area and the

other area jeiclesd RYtICatRVRiCh thel BT G0 afiafldHt the RuffRhRY, doSfléw."EWMeH chirge
whi ch gradation representation is perfornmed by controlling the em ssion

period of asddy@fiiacfoRl detrhipdtes! (BTBSRt in' Rid Q7R fheSREfehl 1C iyTe epd

i s divided iéndtugmaatg)ﬁgut%al wts ¢ Bt inl Big? LT the ttichl L stop 8o F‘{’/ i frthel

| engt hs, eny;ssd -ond 851 f aijli; Wbl I Ntz ) 0
Mined fle PFT ig %ﬁ? h(gﬁ’g of. a 1,1i9Rktabiitel (g?gegl?g'é F%&g‘ Otoathc

sel ected in each period, radation Is prese or

di fference |j t | 4i 1SS ' : erd od. |

i gi talgr aoerr R ddstived bS8} Bakyfliod bEBrkfle P RS SREBXREls ool |
combi ned. Wi h a ti .gradatio t hod (hereinafte referr.ed t ti

o adat v rEvwBa (PR BRI R spoindrigind Racschon SRRas ol id Ty

25 ( Non- pat u 1) Reij .j.Hattori & three others) "Technical Report
of Insti tutii}%‘?g@cﬁ@rﬁ%&mﬁloﬁ‘) | nformati on and Conmmuni cation Engi neers
~lEICE) ", ED 2001-8, L 7-14, "Crcuit Sinu]ation of rreng )
Speci fication Typ ulpsaﬂ@%ﬂm & BHIsqisrngy tothe ?Cﬁwg%ﬁ%éﬂgfm the [T 609 is

D splay" 5 £Mn- atent, Docunment 2] Reiji Het al.; "AMLCD A", COLED 4, pp.
223- 226 [ Patuwngd 5&urﬁ4me Yps it ha beenpist writtgn oy beldoia fhe capacitprelemeahp1®n
The above-nentioned current source circuit 612 sets each on-current of the
transi st or sthet THT 508: ig alxgadie turged QN candha camentagqual ta hug Bews rtherstosfromsthgss
to 558, there 15 occurs dispersion in the threshold value or the nobility,
by the 2®nbicwreehtding@®6si Thus,abe tpght anittingelgment 6 Hnernits lighte i tthis winakt, lwheand
t he thickness of the gate insulation filmcaused by a difference of the
manuf act uri tig PFDGO8 ds actctotdperaie xs b sateationi mgions eckn ifhke sfuscedraid volsage of
difficult to set each on-current of the transistors 55S to 558 accurately

at 1:2:4: 8. (NADET 08 Qahés, aUightBinitkiag Berréit IR fledidgtotthe liphteMittl di&hent 611
dependi ng on each |ine.

flows without variation.

As described above, the current input method refers to a method in which the
25  drain current of the TFT 609 is set to have the same current value as that of the signal
current Iy, Set in the current source circuit 612, and the light emitting element 611 emits

light with the luminance corresponding to the drain current. By using the thus



20 In order to set each~on-current of the transistors 555 to 558 accurately
at 1:2:4:8 as being ddsi'gned, it is necessary to make t he same the
characteristics of the current source circuits in all lines. Nanely,

al though i tstrhétuf&icﬁﬁéarmah@n&%ﬁvaﬁmloﬁaiﬁecﬂd@&t&M@Qﬁ%e Sﬁmscdhguiuhﬁg the

current source circuits in all lines, actually this is very difficu

consi der al iyl & sypBfes@ROYRd Qaeé@iee%hnglp RBE3EMicl By BRI hRiAL BRENE d° 2

signal 2 5T1ne ving circuit capa pl'yi ng a-desired signa

Gi'spersi on of  TeAcuelAl n P RER G A USuJEnliERnG, A A URABHRDIY, .
e i ng. ol Eh R R ﬁgg?@gd?ﬁ'gar e BB 7 Bt W i

di spersfon of TFTs formn the and the driving circuit

usi g a%pi ?W%‘F" wheh  gfishal B dving Bt FomePRRding p dher st spyie ciromit

characterlsqt S|on of the TETs is s &nggssed The invention is to
provi de a I&n‘al lgl Wesl §9 ERput thectignal gprrgn & PIXL iusanstituted by, golysiligen

electric circujt (in this specification, referred to as a current source
circuit) fdFanSistoR.rtriatigedn @éarae'@ﬁgwnﬂw@eﬁ PEFHES.| thexghy @fsor epusingfyagiatier inf
the characteristic _dispersion of the TFTs is suppresed. Further, the

i nvention |C§\ataét°p‘FW|Qféh%15151l@IwHQ¢ﬁ tting device having the above si gnal

line driving circuit. In the signal line driving circuit of the invention,
a signal current Thatdst in the hightl @métting eelementu ewploying: thet cirgpoinpult metlesich
signal line, by using the constant current source for video signal. The

cur r ent0sounfleence ibyuiariating in theractenintizb of MFTe conssitdtinpabe phel atd thetsygral line
flowing the current in proportion to the constant current source for video
si gnal . Thelrdfing ejrciihaeced ftb Uensgppodssédie Hbweewaet ehils tthe inlivgnes of oariafiod e
TFTs formng the signal line driving circuit can be suppressed by using the

current solwhamctristics bf thSTIIE comtisdtiip! the Pixel "dan MeUsupPrdseid by USig the patel Moy
be formed integrally with the signal line driving circuit on the substrate.

As the currigRing Qhe VitRRrE | 8N Aig. 168, ngpﬁéﬁkloﬂaﬁf bfiei RiFtch&d der OMidR in
out side of the substrate by usi ng the 1C and the tike. In this case, as the

cur rent { orertiadsil:tithe TRTCONS!iRfhe MY GEM LRE dAviRE CIBALisRRRPONII N0 tO

the video signal iIs supp out deo strate to the

G foui 2201 the | rudeRAng “gﬁgt%‘ -T £ “&g‘ﬁ{@‘ﬁ’iﬁ“ﬁ‘é‘sﬁ&ﬂg”ﬁhi"’fpﬁﬁ?“cy‘“?g“?h
Si gnal ling F%t ll'l{l?% %JIFC% E?t}{g? En&llyhigé C&){ﬂa{ glg?altlilﬁ %?]iv?]r{g(ﬁl%“lt tllirl.l. [lJC% (r)]ren

the i-th |iMe e signa
driving Ciry the curre IrCUIt 420 is 2 5 disposed in each
signal |i neﬁggé(gﬁmflm% “gt (éu%‘ﬂ'it” Ce circuit 420 has the termnal a,

(he termnal b, Sk bl ga@c%w& 2358 o B R, E oy B
current Soucru%r%n% go%rf:é’ élr(\:/ulltd 102 gfl lrg]a|16B The current source circuit 612 includes constant
20  current sources 555 to 558. The constant current sources 555 to 558 are controlled by
signals that are input via respective terminals 551 to 554. The magnitudes of currents -
supplied from the constant current sources 555 to 558 are different from one another, and
the ratio thereof issetto 1:2:4: 8.
Fig. 18B shows a circuit structure of the current source circuit 612, in which the
25  constant current sources 555 to 558 shown therein correspond to transistors. The ratio

of ON currents of the transistors 555 to 558 is set to 1 : 2 : 4 : 8 according to the ratio

(1:2:4:8) of the value of L (gate length)/W (gate width). The current source circuit 612



connected to the current line, to the termnal b. The .signal held in the

current source circuitl 420 is output fromthe termnal ¢ through the switch

101. Nanely, the current source circuit 420 is controlled by the setting

si gnal i npyh&iedsd EQIROL ke LEFH: Blanfinddsft 23UWPP6 |81sST SRl 1t$ pavi

inputted fromthe term na{' E) an&n?ﬂeésgdgr r en?é }e‘r?glér oggg(lflflg&nﬁyirf g%%dééga‘gP%nal

current is qqu fr ] I 5 WM, € I.S.:0li.Spo n
1%‘;%8&!&1& m«%ﬁ'?al&tg{)W% oﬁ?ut Hﬁ f Bt (ﬁ%ﬁta}%c(ifo %Eéaas“ %efgte Qﬁgt\l@

the current urce circ and t pl Xel “connected t € signal 11 ne,

or between lurality.of..c nt_source circuits 420 di sposed i.n.nutually
di f ferent Ic?lrﬁ'glsd,yl S@h‘&‘g t%%"gnﬁ% ?s 88%8;?{;‘1’*%nbyopoﬁﬁélogwaf@ﬁlsﬁg?ﬁ fnd é%mqg%fﬁﬁ%d
by a latch pul se.. The aperation for finishing witing of the signal current
into the cdﬁpﬁﬁfWEB@FU@ %bx%?Q%ﬂﬂ eﬁﬁﬁcfﬁﬁga eration for setting the
signal current, the o erati%n for sett{ing according to the signal current
so as t8 supply t deseribedia PYerosyertangty.:  signal ingdaiving pirgHt incarpprated
operation for setting so that the current source circuit 420 can supply the
si gnal cur r¥ifh)a current; sgureg) cirsui shasheee propasedo bioF axample, aigtert t9e Nopearatant on
for supplying the signal current to the pixel or another current source
circuit (tHRowmentaland D the signal current output by the 15 current
source circuit 420) is referred to as the input operation. In Fig. 2, since
each control si gral adsliien,edigital gtedation suethodsr ineludsoarmethad riv uwhich 24 dagitadi
the second current source circuit 422 is nutually different, of the first
current solgradationr auethod 2is acambined s edthndanc uaree nigraiatior e methiotui to  42greseanne
perfornms the setting operation, and the other perforns the input operation.
Thus, @0 eantiti-gradatidnhindges (Iepeinaftérpreserecitols d1ed fadaish Methddy,@ind A0néthod he
invention, the light emtting device includes a panel where the pixel
portion havihnghichea |digibdl atiitido enchRINBNEoMBHARAt WRh S 6id) glddafos! thathéd® to
circuit are seal ed between the substrate and a cover material, a nodul e by
mount i ng | GegfferitN@ulti-gRdMor iBafAN@lereifafttrS RiféYed 81ds tiRe |grkfriohafBihyd). t he
light emtting device corresponds to a generic nanme of the panel, nodul’e,

di spl ay, anphd figa Ifgkdaﬂatios mbtH8Pis! 4 HiefHodGR WIRERLRS phl & diviildd!inldl Jlglu@mtg Y
circuit having a first and a second current source circults correspondi ng
to each of . | ] i | |-l Aes I fit: regis (o]

curront souredipie! bhksith 5f WOFeniip is JoiRpich il SR SERR A,
first rre r i {1 I Sposegl.ln W | af and the second
cur  ent Ssodt BRRH S Reiefeid aosSudlhg REIHickidndh bidkpbn  HefLoFitfot S
source circyjt includes capacitiye means for copvertin urrent supplied
fromthe co‘wé?raar{?a e F‘é‘ﬁfe @5%‘ céﬁ‘f” S, gradatian @ﬁgﬁoﬁi'ﬁ? d'geéﬁ‘?fgﬁ"t ‘36‘(5?}‘ gé‘t‘@ﬁ?'&li ng
to a5 sanplin ul.se. supplied fromthe shift register, and supplying neans
For “suppl y RIS i oRBFPEL b AR R DS SI B L R GOt s DT
second curr nL source cjircuit includes capacjtive means for converting a
current supfﬂ & dn9tecpetifis, Png Srameperipd; ist Gvided gntoay plurality pigvublrams perjods ch
pul se, and supplying neans for supplying a current corresponding to the
convert ed Viavingautually differenplengthe gmission ernanceraissipg ahp lighhemiging ¢logent is
circuit having a first and a second current source circuits correspondi ng
to eacROof selestadrialeacly pofiodiagdahe giadation ia psésehtedaegirdingrto aatifferengx mdesgth n
is a natural nunmber including 1 and nore) of constant current sources for

vi deo si gnadf lighiticotission Ginarimohe fiamedperiod: hii thehligital igeddation nestkiods ohe method
circuit is disposed in a first latch and the second current 15 source
circuit is id shced idigial S@aditibnl aiethod tidecohibisdd Gl QNtinfO WEARti6h F @bfhbd

i ncl udes capacitive neans for converting a current obtained by addi ng each

current supgetedshficr,Ofd¥drt @ £ORARE Ridatibh MRMoH Y PFsposé P’ (and @)Pan%lg,ﬂ%ker' t§t o
a voltage, according to a sanpling pul se supplied fromthe shift register,
and supplyipgbﬂﬁﬁgﬁnkﬂ{lfupplying a .current corresponding to the converted
vol tage, 20 the second current source circuit includes capacitive neans for
convertjhg a current supplied fromthe first latch into a voltage,
according to a latch pul se, and supplying nmeans for supplying a current
correspondipg to.t conve d voltage, and the current val ues supplied
fromthe n @§ﬁ§Wﬁﬂaﬁ%ﬁWFgﬁ[{§ources for video signal are set at 2:21: ~ :2.

Reiji Hattori & three others, "Technical Report of Institute of Electronics,



2 5 The invention relates to a signal line driving circuit having 2xn
pi eces of current sourice circuits corresponding to eachiof a plurality of
signal lines, a shift register, and n pieces (n is a natural number

i ncl udi NG §nfRfaliBE Shd Coniffiibaltn BAGRES OUICEDS ! 8D M09 0714, SCiERL

which is characterized i n e 2xn current source di'rcuits,
respective Gt d
second | at cﬂmﬁ%foﬁg}f n cur?g ‘%dlfsl%iro %M%?@Eﬂsﬁ S gm{gg I n t‘f'rliljt bﬁvl;elslt %{?gh
i ncl ude ca wmans 5 for converting a current supplied from each of
t he n constan cd}rent sources for video signal into a voltage, according
to a sanpling pulse supplied fromthe shift register, and supplyi ng neans
for supplying a current corresponding to the converted voltage, the n
current so circujts disposed in the second | atch include capacitive
means f 8r é%af‘?“ﬁ& ogqu 'E’ﬁ?trﬁnt obt ai ned by addi ng each current supplied
fromthe first latch into a 10 voltag ordln é a latch pul se, and
suppl yi ng means fREUIEgtALy | AY-RCOH ﬁPE 1RPs B %ﬂa %g to the converted
vol tage, a current obtained by addi ng each current supplied fromeach of
‘the n current source circuits disposed in the second Latch are supplied to

the plurality of signal lines, and the current values supplied fromthe n
constant cuPnentDeeumerdd]for video signal 15 are set at 2:21: ~ :2. The
invention relates to a signal line driving circuit having (n+m pi eces of

current source ci¥Pci0ls5426rA esponding to each of a plurality of signal
lines, a shift register, and n pieces (n is a natural nunmber including 1
and noa®, nzn) of constant current sources for video signal, which is
characterized in that 20 of the (n+tm current source circuits, the n
current source circuits are disposed in a first latch and the m current
source circuits are disposed in a second latch, the n current source
circuits dippessseioftidTavédtiont Latch include capacitive neans for
converting a current supplied fromeach of the n constant current sources

for video signal T absvelmbhtiiiRd @frfeaf Solidet QrcaitSEIP skt Yeah| Sicirkdp| dfefle
fromthe shift register, and 2 5 supplying neans for supplying a current

cor r espondi @ghsisfork Qﬁl?cf‘g?fé’h dighill G LAV Sl UL 80! 1rHMIORE 5SS 16558, Shere

di sposed in the secon e capacitive means for converting a

current; £ bt &!cﬂ&ddg et@l@q' ﬁgthgatﬁrb fida" faﬂﬁc ?ﬁj RRJ: : (ﬁ)lfl 0 rﬁketﬂg h::oﬂ‘tqnttnge dljs&ersmﬂ

current source Cir ISpOSG I rst atc to a vo

accordi ng t{%a%{sl 8‘{ ﬁé g %ﬂrg[tlbgﬂ {)epWYAtﬁ'g rgie AASthfRhed URAHY gaf fi‘lsﬁ:lg{n; Bim

correspondi age,

caused by a difference of the manufacturing process and the substrate being used.
Therefore, it is difficult to set each on-current of the transistors 555 to 558 accurately at
1:2:4:8. Namely, each current value supplied to the pixel varies depending on each line.
20 In order to set each on-current of the transistors 555 to 558 accurately at 1:2:4:8
as being designed, it is necessary to make the same the characteristics of the current source
circuits in all lines. Namely, although it is necessary to make the same the characteristics
of the current source circuits in all lines, actually this is very difficult.
In consideration of the above problem, the present invention is to provide a signal
25 line driving circuit capable of supplying a desired signal current to the pixel while
suppressing the influence of the characteristic dispersion of TFTs. Further, the invention

is to provide a light emitting device capable of supplying a desired signal current to a light



the current values supphtied fromthe n constant current.sources for video
signal are set at 2:2%: ' :2. 5 1n the signal line driving circuit of the
invention, the first and the second | atches having each current source

circuit arensittipodedent NkilestippRisting ke ifluehdeColl the lRRNTaBEGrisREdEpoBioN 0P TRTEANS
and the capacitive neans can supply a current of a predeterm ned val ue

wi t hout havpAfingbouebf Bfetpifdl e BAVIAGICRCHR! byCudth® R P& OF a Wirchi Structure in
transistors formng the circuit itself. Furthéer, the current source circuit

di sposed | %ﬁi@ﬁtgﬁé ihAh Ac@foghwi&aﬁe&heeé hﬁﬁe 1#3n 3¢ BRI FIRGs sGpgrb&ed 2! i Ng
pul se supplied from t%e shift register a cf tﬁe current source circuit
di sposed in the Sﬂ&oﬂgﬁehg&?ﬁ%@pg%gg ﬁalc'gfgtﬁlﬁla?iﬁé”diixfni‘rgg Cfedit of 2LEH, ?t!&&&e

supplied fromthe ou e curre source circul

di in the fi ad 1t d latch trolled by nutual
i 1 Toroft Snifink st hafh B SpebBeatat i fed i ot Dot oo
ti he, | J t to. t d f he .. .
operat i on f1o3vag syl Pl ey ARG i R b Hac s dRpmianafon
be ad in.both of .09, ' d.and the djgital .

G acat | on HEE HBES 15 FROPEREL] rAPETErOHE INRBOGHS 1 TP BUGH srH e icsiaing

transi stor using a_general npnocrystal, a transistor using SO, an organic
transi st or ,thaabovesignal kige divigg eigdif.-nyention is to provide a signal |ine
driving circuit having the above current source circuit. Further, the
invention is to phothedignal lingdriving eireuiigotithei ingentigpap|signsl cuuprisssst ingthehe
i nfl uence of the characteristic dispersion of the TFTs form ng both of the
pi xel a0d tdveredt saniregycicduitodisposethin dagh sigaal kg by wising the denstané durséng isauree for
current Idata to the light emtting elenent, by using the pixel having the
circuit strudeausignhlor Theppress sogcee leac@it Sviththeusigna @firenh setchasr thet abilitgtafc

di spersion the of the TFTs. Brief Description of the Drawings 12 i i Fig.
1 is a vievlofing diegoatredti ive ptsgortiory toi theutdnstant Guri2ni Soarcei fov vide@ sigrghal
line driving circuit. Fig. 3 1s a viewof a signal line driving circuit

(1-bit, 2-bTherefokd, the ihfluéna? of tiedechatacieriiig didpedsionf diid TRFTQfoeinkplthe s%ﬂlalllint:) :
5Fig. 5is aviewof asignal line driving circuit (2-bit). Fig. is a

circuit di agivng QﬁcﬁWn%tsuﬁﬂ%gs%ﬂ b iusingi thé curkdn soufcd &SirahitCi  cui t di agr am of

current source circuits. Fig. is"a circuit diagramof current source
circuihs Fig. 9 g Borfstdnt Chifretl! DUFRToPhidRoCHHR S idriidll iRRPLAT Wit R
video signal. 10 Fieb. 10 1s acci rcuit di égpan@%f %gltyconstant lcu raegtvzlgghrce

¢ i deo..a] L CEL 17 ) : ) P e

L0 2.3 SeOgB TR iy Al 8o L AGIAR A LRI IR,
: 1 di X i c Y ; ) A

ol amat or a7 BEMkR BB tho Blusfic de A 0BT bIHEMER: ald dle ik 1S 27

is aviewof ali

ht,.em tti devi th : t ti . Fig. 16 i
o autt o agr am oft S T RCne e 2 VilQDIERET R SRR bt ey ctfenc® @
expl anat or i ew of. operatipns.of a pixel, of the light _emt{ing deyice.
o e Do eorirebapdine B top i il sBbRied Bom thSowbil b Bifisubufe ke Sfgoat

expl anat ory vi ew of operations of a current source circuit. Fig. 20 is an
expl ana®r yling ¢ying cbgitit-ati ons of a current source circuit. Fig. 21 is an
expl anatory view of operations of a current source circuit. Fig. 22 is a

vi ew of el ect r oni Theleytlise of the sigriat hine Hevisgeiienit of thednv¢rdion; willdhepdaseribedbiyg .
23 is a viewof a signal line driving circuit (3-bit). 2 5 Fig. 24 is a

vi ew of a siginglFig.ilne Idrkigi hghe sigoali king @riving)circiHt gn tikbvicinity ofi the three digaglr am
of a constant current source for video signal. Fig. 26 is a circuit diagram
of a const atihescfusin elid i-thditreae theq(i+2)itH dime 48 ghoin. 13

In Fig. 1, in the signal line driving circuit 403, the current source circuit 420 is
25 disposed in each signal line (each line). The current source circuit 420 has the terminal a,
the terminal b, and the terminal c. The setting signal is entered from the terminal a. A

current (signal current) is supplied from the constant current source 109 for video signal



._. 1 Fig. 27 is a ci r;c-u\it di agram of a constant current source for video
signal. Fig. 28 is a dircuit diagramof a current sourcé. Fig. 29 is a
circuit diagramof a current source. Fig. 30 is a circuit diagramof a

current sokbfisectdd fo the chirehslifie, tb thelitérniihAd. TS signl Hel i tiOsIFRt sbide 32
is acircuit diagramof a current source. Fig. 33 1s a circuit diagramof a

current soiiesit 4209s odfput Froth YREWBRRAWC Erodgh (B itk 101.97 N¥inRE, the &ttdnt
Fig. 35 is a view showing a signal line driving circuit. 10 Fig. 36 Is a

vi ew show Rgye Lif! 420 ﬁ%&&uémﬂ§q55 Gbiting sidt infutled Fod! BY (SIANAING e
signal line driving circuit. Fig. 38 Is a view show ng a signa I ne

driving cirggul | i i ] g i rl.\| i k1.
o, a5 i s abbiied sl critedtls BoHUEBARE Bifhal bORD  cliffcffhifhffbrid hd
circuitcdiagr f .can t rent .source.for .vi signal . Fig 42, 0is a
ci rcui tsdi %@m‘@?@@ l%ooﬁgéug#fong 3‘5‘? geﬁ-#miagtfr cgrhf’osrw 'k\lﬁlg@ 5 %ﬁ%‘fs.cd r1°|°§'.’°"£§h S a
circuit diagram of a constant rrent. source, f vi deq. si . Fig.,44.is a
i rouit di gram e oHE fl andHieriRet SBMCE tpdhe Yeliging; rBitiens Eplusaliy S 3
| ayout view,of a current source circuit. 20 Fi 46 js a c¢iycuit _diagram of
a ourrent S6GPEENSPpFE cireuiAdU gispaseq oy mutvahty affferentdimes@n the /P pperation
(Enmbodinent form1J In this emhodinent form an exanple of a circuit
structure Afdhg petddpldi-s copralled bya latch gulsent source circuit 420 which is
provided in a signal line driving circuit of the present invention will be
descri bed. | n t helherepemtionrfor findshing weiting @fidhe pigpalt currenhindo the grment squrce
represents a sanpling 1~ ...\ f pulse or a latch pulse output froma
shift L@gi sinsnit 420 (theloperabion der, settingcthe signalstugreat, thepperationofer seétting ecovrding a
in Fig. 1 corresponds to the sanpling pulse or the |latch pulse. In the
present i nverthd signaltchgestetotasrig soppdy #lia aumreaf int propartion éo thessignat eumrentcaridt th€ 0
is performed in accordance with the sanpling pulse or the |atch pul se

out put fr oropetationlfof settirggicsthat the Surtére seugp@irchit A20 dan supply thiersignial catent)ie
invention has a shift register, a first latch circuit and a second | atch
circuit. Thefetiedsé asihd stifiag dperation, aad elie speiationtfer pplyitgithesiinabQitfenbto the
circuits, respectively. That is, as a setting signal, a sanpling pul se

out put fr orpigelsdti drlothe® Gufit R soufcel diruit (HHR dptRatiod 6 thalsighal Budr&iR dudiut DYt the
source circuit of the first latch circuit. And, as a setting signal, "a

latch gyl Seur@ni Shtbe bRcdiN@20) s eRdedto! 44 thBSinfit! SfRPticROUNE Fig O, ik Udakch OF
the second latch circuit. Inthe first latch circuit, a current (a signal

operati on 1 RN RLUEAARARR Al S TriCruB R, ifto L AT FocBd EhPfh squree
Subsoquent 1Geul 2R RATRUY ML Be A4 Pl Q@ 1olEe Plpdiy 4P aBl e pecond
A This. ti rrent SRt Rl oft hoitbins fe SORRY bERRG tnslk Sfhos POAtR g
operat i on | APYRPEHRend b i sk f £90PPrraEons B Ra PeAD R oB

Subsequently, the sjgpal c¢urrent stored in the second latch circuit is,
out put 20 a’ pi xel Injhe inveatias, thedight pmittingdevice yl,cﬁwﬁ%h PNl Whgrg @ﬁﬂm@iaw@en
circuit of the first latch circuit perfornms the 20 setting operation, at
the sane tilaying the light ereittingselements and thgisignel lingdrivgeg einenil are sealed batween the
outputs the signal current to the pixel, that is, perforns input operation.
Then, the csubsteatt andua cevesimatenial, afmodde biyrmouritingclC and ¢hd likpenfthe penélnput
operation in concurrence with the latch pulse, in other wrds, when the
first | atchdisplapuind the kike.r ¥dmély, the tightoanittihg ddvide, coadesidnds snagedericmanielud
currant source circuit of the second latch uses the current 2 5 output from
the first |epandlompedit displiy)and tietlikeg operation. As described above, since
it is possible to performthe setting operation and the input operation in

each | gigch si mul t fReRNEhion FEMLEs fo ﬁigﬁﬁﬂir&edﬁﬂﬁgkir@?t hﬁ‘\fflng %Bﬁﬂsﬂ%@@%éc%ﬁnhon,
e

and the setting operation 15 can be done accurately. In addition,

t
signal curr cn%gl}él:é’gﬂclfi{s%%k%n}ﬂn %8¢ @tISfAPREalhg% \i}ilggglgm'{ets%’ﬁhiﬂ%@gﬁ@hng

on the video sign erefore,” sin the curfent to the pi has

a magni tude_j [ i teo i ssible to

di splay i na%ljle ?gérngga%g%'gfgeﬁ)( ?(ﬁg&{@{&hﬁﬁﬁgﬂéﬂ%ﬁ%ls r g&?@?@%qﬁgéﬁag structure

i ncluding, for exanple, flip-flop circuits (FFs) in a plurality of col umms.
A clock signal (S-CLK), a start pulse (S-gP), and an inverted clock signal

(S-CLKb) are input to the shift register, "and signals serially. output
according to the timng of the input signals are called sanpling pul ses.



In Fig. 6A, a circuit including switches 104, 105a, and 116, a transistor
102 10 (n-channel typd),” and a capacitor el enent 103 fof hol ding a
gate-source voltage VGS of the transistor 102 corresponds to the current
source circuit 4k filsh cifiéntGotrce Wircait i didpeseddtiiat fid® utch el thei secdndldidreand
the switch 105a are turned ON by a signal input via the termnal a. A-

current isssuRPLir&t i Aidpd§edtira'seBdndsiat¢hce circuit of the first latch
b

circuit via a term nal froma constant current source for video 15 signal

109 (hereafter r efefifsfeurdréht38uee k@it inchidfes SiacitRie héand A caiRBARE SRt 2
current line (video line), and a charge is retained in the capacitor

T 103D (ORI U B By B ol
02 1AL S Shphilh TS MU BB ALy R

termnal b fromthe current ,source.cirguit of, the first latch circuit, and
a charge i§“F8'ftaqoﬁr3§m"ﬂ"\gﬂgﬂica%)é‘gf"ft%(#"(gﬁgﬁ’ew 103. The charge is retained

in the capacitor glenment 103 until the current supplied fromthe current
sour ce i rouit  ofthe RECOR irrenk Sirog; eyt nplides SSPRCIYE: Eas fa, PPOCRInS B
current of the transj stor 1&2. Then, the switch 104 apd the switch 105a, are
t urned OFF Hjreat §‘i‘&ﬂi’ﬁ1§ fromguthe, first Jatsh (ipo p oyoltage, acgording fo . daieh pulsenend ¢ he
predeterm ned charge is retained in the capacjtor elenent 103, the

transi st or SepRlying meass feraypplying acuseebenrresponding o thoeonyesed yoltagst having a
magni t ude corresponding to that of the signal current Idaca. If the switch
101 and0the 16 The inyention relatgs tg\y signal 1ing dsjving ciredighaving a firgtond a sqopad
state, in the current source circuit of the first latch circuit, a current
via a ter nmouakenicsoukevgircuiss vorsespandiagto sanrafe pluratity of signal Hines, ecshifdl régistern
circuit. At this tinme, since the gate voltage of the transistor 102 is

mai nt ai ned aatl IEpipcasdatie amatueal miter wwildiog 1 and e afpennistant cakantsoircdsOBr a
drain current corresponding 5 to the signal current |~ a flows through the
drai n regi cridefsigdu, wiieh & chatactetided infthat her, in the current .source circuit
of the second latch circuit, a current flows to the pixel connected to the
signal line via téhe fir@routread scurce dirduliti is dispased i O fifst 1416h gad ehevdcdbDeurednt t he
transistor 102 is nmaintained at a predeterm ned gate voltage in the

capaci 4 @r egogf@@rcm%,d@dg&m,{h@é{,ﬁ@mchgorrespondi ng to the current (signal
current lda~a) 10 output fromthe first latch circuit flows through the

drain region of ttp@ ﬁfﬁgt%ﬂﬁmtsfahrck%cuﬁhh@udés%ba&wmeanstéaﬁ N¥iVektitla £Burkeht
characteristics of the transistors constituting the signal line driving

[ it : j to t L.xel
CrCuL Y b FHAREEDS i ek LSRRI PHAP oln B R cn bRkl P Rkl
swi tch 105asié'n:a[l :i]rﬂ aI \Il(matﬁg,sa ! grdilfﬁzk)h% ﬁ%@ﬁ@%ﬁlﬁ%gﬁ%ﬁ% ftdin 't:ﬁegshig '%‘egléztglr, and

exanpl e, the ucture

supplying means for supplying a current corresponding to the converted voltage,

20 the second current source circuit includes capacitive means for converting a
current supplied from the first latch into a voltage, according to a latch pulse, and
supplying means for supplying a current corresponding to the converted voltage, and

the current values supplied from the n constant current sources for video signal
are set at 2°:2"; - :2°,

25 The invention relates to a signal line driving circuit having 2xn pieces of current
source circuits corresponding to each of a plurality of signal lines, a éhift register, and n

pieces (n is a natural number including 1 and more) of constant current sources for video

10



the switch 104 is connected to the terninal b, and the other side thereof
i's connected the gate%ell‘ectrode of the transistor 102; &and one side of the
switch 105a is connected to the termnal b via the switch 104, and the
ot her si de g{gr @Mich iS chRAPRAsQMn!tRatt he switch 116. Then, the switch 104 and
the switch 5a are controlled by a signal input fromthe 2 0 term nal a.
Alternatively, t ! e I t 1

¢ tﬁéf“Z%(ﬁ Nyl e %"%‘39? ®"E ‘ijespﬁét%e@ chﬁ@ritoﬁgl%ﬁcggﬂcbl@tsaﬂg

the gate electrode o e transi stor and e swtc

di sposed b%s"ﬂﬁ?&i lht}g%)\t?\ﬂaﬁ‘;(g]@@{ a@n%%&elg%hg%\n tch 116. Specifically, referring

to Fig. 28 i nes, may be di sposed sueh that the
connection is structur

ed as shown i.n Fig. 28(4A1) 5.kn the settin

operation and t AL BAHFERTosRC Sl et ki SchRogtBfc SGaHET s
i nput operation. The nunber, of l.ines, th er of switches, and._the,
struct ube v Sie: et Mpelipd iy cath A MR ool chBRRoufiES SO Fider
420 of Fig. . 6A ,the signal setf{ing operation (settj.ng _operation) and th

si gnal i npdigRhint® derolpeeAceoiling %oa)é%lalealrwlIéeosqmbe&fm thgr Sl cesisiF o
source circuit, that is, the current outputting operation fromthe current
sour ce ci r GUPPlyigmenns fir sypplyineeenresnhegriespeustiag tp the copsiegted valiageo Fig. 6B,
acircuit including a switch 124, a switch 125, a transistor 122 (n-channel
type), a capaci t dhe aicerrenitsourzsg cirevity dispaised Hgthe secand lajeh inchide shpagiftvev@Rng f
‘the transistor 122, and a transistor 126 (n-channel type) corresponds to

t he curr entfoscanveding a quient ddined by atdiag sach anrenpsipplied froomthe disstdatchinto a
swtch or a part of a current source 10 transistor. In the current source
Ci rcui 1042060lthpe savotdihg 184 a alatcht pelsewand supglyimg endaus rfed stpplyinga as cuypnait
input via the termnal a. Then, in the current source circuit of the first
| at ch ci r cWokresponditigrte ke ¢anvaitpplolesgevi a the ternminal b fromthe constant
current source 109 connected to the current line, and a charge is retained

in the capacitor gbaitobladifed BiiQddingdadh ¢erkit suppHéd @dni BRshebMthient thrrénbe
signal current lae~a flown fromthe constant current source 109 becones

i denti cal wdohkteirdhid cgﬂsdéea fiNthe QbcdndQatth aRSupplied td Ko ;\)}Nemi@y bf'dgnal &) ahdne

switch 124 is turned since a gate-source voltage VGS of the transistor
126 is set t0 0 Mpeclifedt! Pilss ?gliédzﬁohlst_hﬁw&ﬁﬂt_agzguf&ft tsBfices ¥t Jidldd Gpfdient
source circuit of the second latch circuit, a signal current 20 Ida~a"Is
suppl i g Vhﬁ %g%tﬁeénipq* b fromthe first Latch circuit, and a charge is
retainéd in e capacitor elenment 123. The charge is retained therein until

the current flown.from f iy | at I f.cuid. bec ' i .

arain current of TiteTUPAEh SbaRS 155t Sikart by v L EER G ifimy bty ¥

turned ON, si nce a gate-source voliaqe VCl-)IS Pf th. transi ShaTel . .
current source circuits corrésponding™o each of a plurality of signal lines, a shift register,

and n pieces (n is a natural number including 1 and more, n=m) of constant current sources
for video signal, which is characterized in that
20 of the (n+m) current source circuits, the n current source circuits are disposed in a
first latch and the m current source circuits are disposed in a second latch,
the n current source circuits disposed in the first latch include capacitive means
for converting a current supplied from each of the n constant current sources for video
signal into a voltage, according to a sampling pulse supplied from the shift register, and
25  supplying means for supplying a current corresponding to the converted voltage,
the m current source circuits disposed in the second latch include capacitivc.

means for converting a current obtained by adding each current supplied from each of the

11



126 is set to O V, the-transistor 126 is turned OFF 2 .5.Subsequently, the
switch 124 and the swi'tch 12S are turned OFF As a result, since the
predeterm ned charge is retained in the capacitor elenent 123, the

transi st or rl@irdntsouree cireuits disposad inghefirselatch info 4 heltdge) Ricotdiigoto aclatchpuulse] S
inparted with a capability of 18 flowng a current having a magnitude

cor r espondi aid supplyh@tmedns Eorasupplyiig] a Qitrenecdrrdspariding fo the Goubited Roltdkt, 41&d gnal
current control switch) is turned into the conductive state, a current
flows to the curr@picufrons wucs supplidéd Bbmt e nSesirtidt bavkrélt s6ifced Edr Miléd §ibfal
termnal c. At this tinme, since the gate voltage of the transistor 122 is
mai nt ai ned Q¥ gdihertapacirkor elenent 5 123 at a predeterm ned gate vol tage,
a drain current corresponding to the signal current I~ a flows through the
drain region of t 15 O i ki : i r $St.Or j

current %sour ce ci ﬂrﬂgﬂ% tE &g?l lﬁf' e&é‘égg r?ggﬁg?gﬁlrééﬁ%ﬁilo?’ ?‘g Sqr%paglrd tté% g%ﬁ"tﬂ ﬁtl;g@hcs
capability . N . i ni r ngdi .th of
Cho. cur r ent Rl SR EbaE KU EE gt uRaSpd BT THE ol SRRBIIR g Re
circuit of the 10 first latch citcuit. |If the switch 101 (signhal current
control ovi SBRITE et ang e CaadE/ ans b oY iy dieenP Bt 4 PiedPRrmed Vel

pi xel connected to the sigpnal lipe via the.termnal c. At this tine, since
bhe gat e voVitaot Mwingan; fileetjaf By chascterisic dispermin Tihe trasidpatarpine the

el ement 123 at  a predetermned gate voltage, g, drain current corresponding
to the si gnca‘fcué,‘dttéknt %Pﬁé‘?ramq U*QKEF“E APYES ﬁgF‘HE%H‘Pﬁ?eﬂ indfe distdptch iy controlled
transi stor 122. 15 Wen the swtches 124 and 125 have, been turned OFF, gate
and sodi@ce 3rspuking t9 theosampling: pulsessupplied from theoshiftregigten @nd the GRITeIM SOYERE
As a result, since the charge retained in the capacitor element 123 is

di st ri but edcigguitslisposedhia the sgeond daseh iszontralied acserdingtoghe lasth pudw> sugplied from
automatically turned ON. Here, the transistors 122 and 126 are connected in
seri es, andthelogtsider e Nanedy, sirfce dhe curoamh eautregicirouits disposegl in the fisst andhthsiss¢apds 2
0 122 and 126 serve respectively as a nufti-gate transistor. That is, a

gat e | engt hlatche$ arehventrolimidiysmotuallp diféeseri asignelsnit ihypossibld tortakeaplong timerfoathd
the i nput operation. Therefore, the value of the current supplied fromthe
term nal b eperitivn dficsaverting e spplicdgurrenetced voltage and Iperfomaetht abgw ofjekationt he
value of the current supplied fromthe termnal c at the tinme of the input
oper at ii®. ddtufatelyari ous toads (such as wiring resistances and cross 2 5
capaci tances) di sposed between the termnal b and the constant current

source 109 can beTgdafgafdligY AhivingdSéifduit SOMESAVEaRdnYcant BE ad6Ptéd Rt bBMESREHON
can be conpl eted qui ckly. The nunber of sw tches, the nunber of lines, and

t he connectglpdnggl GLRRARAHod $nd the digital cdaddidh Methogarticularly limted.
Specifically, referring toOF%B. §8§?algﬁés and sgdtches may be di sposed

L LAL Conﬂlegltr?idlﬂ?%litﬁ)nsh{cu% r&fl @esu%p‘l}g‘%ﬁu& bt §u %@1%&%% E&beézlez)

setting operation, e cobnnection is s red as shown in

N the | NDULRGLAL QWanlilloPAiL SBY Avorkdhi i RRL R s lkel S suf Fi ci ent

that the charge accumula cdpaci enern ‘'oes not | eak.
Note t , in th t i it 420 of. Fig. 6 t.h i I tti
Dot ot Bh (5o 1 oAb R e a8 el Rt spbbE S AREh s

operation) to the pixel _or the current source circyit, that is, the current
out putting HPEFREISHL f Tiben dbe Raation 5 46 GEoirls A bEht csmitiine $ryigserarableeef

si mul taneously. 10 Referring to Fig. 6C,_a circuit including a switch 108,
a switch 116uppressingithe influencesef thwgar@#e@ﬁmgmerslgp@f theghidT sstosmprgchiatio of the

el ement 107 for retaining gate-source voltage VAS of the transistors 150b
and 106 cor pesbhamtithe tdoivirgecimuitrandtfugherrsopplyingcadesird@ Signalncurizet By toghe light
source circuit 420, the switch 108 and the switch 110 are turned ON by a

si gnal i nputmittiag tdhamémy by naslinga theTlpixe] hiawing hehe ceirauénitnoure dor Guppressingdthet he
first 15 latch circuit, a current is supplied via the termnal b fromthe
const angs cuirfiighcethe ehakilleristicntispeibil the bhtheClFTsent |ine, and a charge is
retained in the capacitor elenent 107. The charge is retained therein until
the signal current Idata flown fromthe constant current source 109 becones
identical wwth a drain current of the transistor 105b. At this tine, since
the gate e'@ﬁk?ﬁﬂ&§‘ﬁ%n%?ﬁmﬁﬁ%ﬂ§ﬁ tor 105b and of the transistor 106 are
connected to 20 eaCW-other, the dgate voltages of the transistor 105b and
the transistor 106 are retained by the capacitor el enent 107. Further, in
the current source circuit of the second hatch circuit, a current is
supplied via the termnal b fromthe current source circuit of the first

| atch circuit, and a charge is retained in the capacitor elenment 107. The
charge is retained therein until the 2 5 current (the signal current ldata
) flown fromthe current source circuit of the first latch circuit becones

o, Y M o -, A1 res "



15 magni tude corresponding to that of the current (the - signal current
Idata) If the switch 10Y is turned into the conductive dtate, a current
flows to the pixel connected to the signal line via the terminal c. At this
time, since the dEigel isal tiewyef okignainerdxivingtionitl06 i s mai ntai ned by the
capacitor elenent 107 at a predeterm ned gate voltage, a drain current
correspondi ng to Fige2 isurviewtof asigaalligrdiiviggicicsnid 1 da, ~) flows thourgh the
drain region of the 20 transistor 106. Thus, influence of the variation in .
characteristics dfigthi d viewof abipnsl e dividgEiage (ke 2Ugal | ine driving
circuit is suppressed, and magnitude of the current input to the pixel can
be controll ed. Atfi .h[tﬁgx}igw,ofﬁfg%miﬂdrﬂiﬁélgr&ﬁt(tlt[ﬂt):[I’anSi stor 105b and the
transistor 106 need to be the sanme to cause the drai'n current correspondi ng
to the sjgnal curpi%nj is! hAiBw 0P a fs1gRd l?nc'ijrB[iﬁﬁéi?&Jiﬁ/(ﬁtﬁ{gPUgh the drain region
of the transistor 1I06. To be nore specific, values Such as mobility and

t hreshol ds of thegtr j i st.or 106 need to be the
sanme. In additi oﬁ‘?lki %ﬁ% g?cﬂ&é%ﬁg%@%x{rj%@g&r%‘?fég{l% width)/L (gate | ength)
of each of 21 "l e t.ransg.stor 5b and the. transistor 106 may be
arbitrarily set, l:alﬁblﬂa}’acéd?ci}gn agﬁ?‘%ﬁé?‘fﬁ‘ gﬁ?“rf%c'f(%?égm gnal current |daea
supplied fromthe,constant current ourc? 109 and.the |ike may be supplied
to the pixel. Furtfiet!® %ﬂ'@“vélrr‘%‘ém(? CYRFGRE SPUICHETEWSnsi st or 105b and t he
transi stor 106, ich.is.,b connected to the constant current source 109 is
set hi gh, whereby$ ‘%‘?‘fcé"té{ﬂ}&‘ﬂné’ A cppstant cpret squice fanAsvien Hamal | ar ge
current. fromthe constant current source 109. Wth the current source

ci rcui 1920 showFigni(Hsg cigspit diageans php gonstant cyment spwce fargrvidenssignahg
operation) can be perforned sinultaneously with the signal inputting
operation (input Hgetlaisiaghagram shopingjalight emigtipg devies. t he current source
circuits 420 of Figs. 6D and 6E has the same circuit el enment connection
structures as thdfigol2 isieview of thetappearanse of adight emittiag ddvids. g. 6C, except for
t he connection structure of the switch 110. In addition, since the
operation of the Kbgrtkista dwmuitdagem ofipixeld F adightennitting ddviigs. 6D and 6E
confornms to the operation of the current source circuit 420 of Fig. 6C, a
descri ption ther eFig. 4 islankegplanatbtyedew of &ldeivirgaaethbd dbthe pasentRvdntioar m Not e
that, the nunber of sw tches, the nunber of lines, and the structures

t her eofisare not peigt i%islaaviéw of b lighednitthipeddvideatlthe/preseat aiventigh.t 0 Fig. 28C,
lines and switches may be disposed such that the connection is structured
Truct ured as Shong | T e e e 0 1
particular, in Figg 38(i%h edpladafory Wik Geflersiiils S8 pBlRIShEIHMhALGE | N
the capacitor el err%nt 107 d%eptsla r?otr§l éak. feRée\lgf‘eérri ng topFi g. 29A,fgg c*n?%ugt

i ncluding sydighes 195b, 195c, 195d, and 195f, a transistor 195a, and a
capacitor elenment 195e corresponds to the current source circuit. In the
current source cCigGuid; [ ] sw tches 195b, 195c, 195d,
and 195f 2 5 are flg?%%g%%ykgcgﬁgﬁgﬁgéﬁﬁﬁ %/’i a the termnal a. Then, a

. current d’s suppligd é'a the termnal b_from.the constant current source 109
connect?¥d to the %lérfeﬁtanlenxﬂ natgryview of 9peratans (bfct’f‘a(i“g@“ WUEEREd in the
capaci tor el ement .19? .until the si,gnal current 22 ~| supplied fromthe
constant current ur el AEEPRBRIGHEECY PLAPFRUPNS O ALumieat SPUESSISHL. of t he

transi stor 195a. _ . . .
Fig. 21 is an explanatory view of operations of a current source circuit.

Fig. 22 is a view of electronic devices to which the present invention is applied.
Fig. 23 is a view of a signal line driving circuit (3-bit).

25 Fig. 24 is a view of a signal line driving circuit (3-bit).
Fig. 25 is a circuit diagram of a constant current source for video signal.

Fig. 26 is a circuit diagram of a constant current source for video signal.
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Then, the sw tches 195b;~ 195c, 195d, and 195f are turned OFF by a signal
input via the termnal ta) At this time, since the predetéernined charge is
retained in the 5 capacitor elenment 195e, the transistor 195a is inparted
with a capability g 2f7lio¥ciRenifdigsrameitta ddavaRCoudreRBEbkde e vIARS samoNndi ng to
that of the signal current. This is because the gate voltage of the
transistor 195a i §igeR i?é{cfrf:\ﬁt&iﬁ@%ﬁ”ﬁrcu?ﬂeﬁmﬂﬁce.l%a to a predeterm ned
gate voltage, and a dralin current corresponding to a current (reference
current) flows th a :L he. dr.ai. ' ransi stor 195a. In this
Fi93 1 B S iP B R A blont B

state, a current side via the termnal c. Note

that, in the current $QuUrce cjrcuit own in Fig. 29A, the setting
operation for set ﬁ?%gﬁtlﬁgcgﬁlfll‘%‘ﬁ%rag‘o(tsfjrqaccé'rrc?f‘{]%%f "to have a capability of
fl ow ng si gnal rr:ﬁnt cann? . beng(ﬁrforms si mul taneously with the input
operatioh for input&ind® ey %‘ﬂﬁ‘ia YR WU e pixel . In addition, when

a switch controll%d %,the,si,gnal input via the termnal ais O\, and al so,
when a current isIdrtidpclguihdipsam of agyrest 3QUECH t he terminal c, the
termnal ¢ needs to be conpected to another line of the other potential.
Here, the |ine poféht33ds accyibdiagRmptacusentsoursga nay be a potenti al
sufficient to-flow a current flowng fromthe termnal b as it is, and may
be a power supply Figi3ddga vievgshosvinga signaldine drivéngcitonitt ;| t he number of

swi tches, the nunber of lines, and the structures thereof 20 are not
particularly |im tegl.353pevidw shaming a sighaddimendgiving ¢iiqg#s. 29B and 29C, |i nes
and switches may be di sposed such that the connection is structured as
shown i hOei t her Filig. 3b9§ BYjevoshoRd4gd Sighal linealrivixig ¢irvgitoper at i on, and t he
connection is structured as shown in either Fig. 29(B2) or 29(C2) in the

i nput operation. MRig.tITds aview sHowingd signil lrewdrivéngdironiti t s of Figs. 6A and 6C
to 6E, the current-flow 2 5 directions (directions fromthe pixel to the
signal |ine drivi IRig.38risdiview sHowihd & sigaaine divimgodissuitt y (conductivity type)
of each of the transistor 102, the transistor 105b, and the transistor 106

can be of p-channeigt300€a v showihg Fsi@gnalitheShPi¥s drcait! CUi t structure in
whi ch the current-f%ow direction (direction fromthe pixel to the signal

line driving circyii)agis atiiGy SRRng A88niiNmeldrfifd il 102 shown in Fig. 6A
is set to be of p-channel type. InFig. 7A, wth the capacitor el enent

di sposegsbetween g 43 8 A0t baEraRPH £ EmsBHPLLIRP I LCoP Ole6 SjghaL Nt 1 !
vari es, t_he 5 gate-source voltage can be maintal ned. urther, gs. /B to
D non LUl AR o ol Beall ' A UIBRE AR ERE LR Sflal 25 PO

fromthe pixel to the signa iVIhg Ccircul are and the
transi stor 105b and the transisior 106 sho in Figs. 6C to 6E are set to
be of p-channel Jﬁ%.%?fﬁ&?‘} aﬁﬁ'am%tg%ccgﬁ%éc%m&ég%u%éf c‘-f“&eﬂé‘gtn?gnsi st or
195a is set to be of 10 p-channel t in the structure of . Fig. 29. Fig.
308 shows & case. WiEr& s REEHLAGER DA copstasheiricassaurer Topyidep Sigmab,

p- channel type ing{,he frycture of Fig. 6B. Referrjng to Fig. 32, a circuit
i ncl udi ng swi t chedig0 isadayppbviey of a.cyeient spurceecult. capacitor el enent 103,
and the |ike corresponds to the current source circuit. Fig. 32A
correspdfds to thdigi4bigiarcirgpit djagranpef 4 eirent Soused eirgpitnpdi fied. In the 15
current source circuit of Fig. 32A the transistor gate width Wvaries

bet ween the setting operation of the current source and the input
operation. Specifically, in the setting operation, the connection is
structured aBessRommforrcafriyimg odPfhe Inventibhch the gate width Wis large. In the
i nput operation, the connection is structured as shown in Fig. 32C, in

whi ch the gate W dEmbddinseridtl 1] Therefore, the value of the current
supplied fromthe 2 0 terminal b at the tinme of the setting operation can

be made |arger thap thid@mtRlkRed ot SntraiPl oS BRbiEArichROahd &s bREMTIORbS £
at the time of the input operation. Thus, various |oads (such as wiring

resi st agges : p )ic A : - he
Const ant curyaart SR CRAACAJPRRER by poyRARCH A FhF BN WEirh ALt Bt

Consequent |y, t ration can be conpleted quickly. 2 5 Note
that, Fig. ﬁvé[ﬂg’\?/s%@lhdgr}gﬂs&g%fit of Fig. 6Athat is partly nodified. In

Shown (1 Fig. 6 arl e ievetenartite SeBalRpnl g  Jermi 2 Sareopals » bt
Fig. 30. 24 T
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Note that, in the above-frenti oned current source circuits, a current flows
fromthe pixel to the suj;nal line driving circuit. Howevbr the current not
only flows fromthe pixel to the signal line driving circuit but al so may

flow fromt Pem& o8 aahtch ipiRse Gutptit Bédnf h SRl feglser! N &héletvordst a g@tﬁﬁg dign@Ninplte
structure o the pixel circuit that the current fl ows in a difection from

t he pi xel r i t
3&:{‘&&&&%51 d h‘rﬁﬁo ?:rté&goﬁds tb ldhé saf?ﬁ linfcg éﬁléi drQRd lafch SulQD R %he

si gnal Ilne riving circuit where the current

L L.l e B b bl i
transistors %cordan%o t“ﬁth tiie ]1f %ﬁuﬂl [%gc%ﬁy u?s% olg?put Er%’)mb e%fu{lglecgf%nnel type

in Fig. 6. Ao eC|rc AoTam sRoWT i ybeset

to vdd, and the t I’ISI st 02 105b 106 anne

Note that |ines a ?F‘r&gjdmgo@f%tt 8 ol S o il SR st B
structured as shownln 4 |nthe tt|n eration, and
he connect FF 8hd ar o Betgivab e fier gid i ieaoyd Fschy SpdR fafe gigton”

i nput operation. The nurrber of svvltches the nupber of nes and t he
connect i on §PWIGE CUFWLS: fesppivelyar Shabis, assa petting signaly Wampm RYise Rpfput framea

in all the current source circuits described above, the disposed capacitor
el enent may shidt registeiis jpyttp thy teratingd adn the currans gousge Cireit @égﬁﬁrse latgh giseuit.
capaci tance of a transistor. Hereinafter, a description will be nmade in

det ai | regaddida@staseting signalraslatch plse toinput tethe teoninab acinrthajcusrent Squireps .
6A, 7A, 6Cto 6E and 7B to 7D anpng those described above by using Figs. 6
and 7. To beiycwit of the se¢dnd latpk ciaciibns of the current source circuits of
Figs. 6A and 7A will be described with reference to Fig. 19. Figs. 19A to

i 9C schemati cal | y Is hbevfipsitlach adircaitc arouenent §d sighal gcvarent)gfremr € wideo edagariing ds
Fig. 19D shows the rel ationship between the current flow ng through each 2
5 path and tslhigplidd'® pérfortn then@ttingeopergivml incthercafiend stbirée tidcdihef e fignlatch
source circuit. Fig. 19E shows the relationship between the voltage

accunul at ed cifdu? GRR@MchREncR! TN tthd Gsaniflitlg ipalset Batpudt RomOURE eshife! FepikierOf
a transistor 15, and the tinme in witing the signal current Idata to 25

__.. the CUIdy®8dq u%ﬁﬂ¥ Cfie GignaH bhrredt RtdrB® it b€ ik 18R ERH® iObufpbfo thE9RcHM
19C, nuneral 11 denotes a constant current source for video Signal,

sw tcheggl2 jhgy %4ct%gﬁhc&fcﬁrr@n&%l? fadkch ?)Ellsgev A€ hil) ﬁiﬂenﬂt ffie S¥ednd hﬁt@ﬂ Elrcmt

function, nuner a denotes a transisto channel type nuner al

),
denotes a c?g‘?%&%ﬁ égl %{{Fﬁ%uric}ﬂ d’}htﬂg f@élf’é étps b%he% th'hekfdkri the

enbodi ment ranS| s apaci‘tor
trein 2o, BRI i togﬁ%;&z@w e AL

Si nce draw |ines and ref S Shown i jgs.. 19B and.19C are

S ar to tbsnaistian: ot it e socont o sianumonublotceisel e M sighahife
this specification,_a current is supplied form stant current source 11
for 10 video si gnaBrictlyy fdep the swend SQpEcs ‘E,‘fct“&ﬁ'ak the tt}“fth tgh; ¢igquit) pgriggms the
circuit, the current source circuit of the second latch circuit flows

current 200 tsgHing operatiann abthesamedimedhe icyrant Soufre cirqyifeafdhe second latch, CUP‘éibr
to sinplify the description, a current source circuit in which a current is
supplied fromtputsdhetsigial currento theupizel, fthat i3i gedomasginput opertiphxelhen, the
connected to a signal line is described. 15 A source region of the

n- channel tramsnssourcd Sircait ©b e €irstdatch ciesit perfdrms dopuit Ppewgbonn tchecwermnce s
connected to the constant current source 11 for video signal. One of

el ectrodes ogith ke Rédhagilie)lin SHRERUrds] whica the i datehl cuthutsSs clirér t6 ahd §eond
the transistor 15), and the other electrode is connected to the switch 14

(the gate Ofjaidi€al IRNSin® Ainel e cutht GERRE IciRhit VFQRAB Iecoh IRICAYiEeR tHeOb\reat
hol di ng the gate-source voltage of the transistor 20 15. The pixel 17 is

formed gf a Adtgmtfr@.ﬁtté fn&gla%t?{E%Hrforﬁ thé 8Q8hs bPratiH. W@déécl‘lﬁcd dtifve! difbd it

emtting el ene I ncl udes an anode, a cathodeé, and a light emtting layer

sandw ched bgt d p at

t he anode |s§u {B:!tésqg %?xgﬁ ﬂf% %tnﬁ Fﬁ%ﬂc%{tkﬂ t%é] lﬁplﬁ @éréti@d% %Q%hs"lgtgﬂ

opposi ng electr cont .ast at hode is U

el ectrode, tHe™ gt%‘%i)élsﬁsmrogf F & E pcn gn l(')cp‘cbegté'? % SRS ?%(F(;fei'eas'i"nmg e'ﬁlklon

emtting | ayer can be forrred of a known light emtting material. The |ight
emtting |layer has two structures: a si nglleslayer structure and a | am nate
26



structure, and the present invention may use any one of known structures.
Lum nescence in the lilgHt enmitting | ayer includes Ii ght J eni ssi on
(fluorescence) in returning froma singlet excited state to a normal state

and |ight Qahbsdene 4GNLAEAROT BESRIGH), thesifdl Gutbithrbyvidsd frolf thielvideotdatd lid
state to a nornal state. The 5 present invention may be applied to a |ight

em tting deyi gedsnitide &ﬁcﬂ@i‘h %Qhé)‘/xdé@%{kn?f t’['?\%ré[fm EMQ@ﬁw%rﬂeh bvided to
em ssion. Further, the I|ight emttl ng layer is formed ~ of mat eri al

such as an ﬁe%&t qtagn?it ﬁlﬁ%ﬁitud%rm UPBR% | fhe rﬁl c?ttenML‘Be&ﬂﬁéy Peﬁglble to

practi ce, current sodrce cir IS pro In‘the signha I ne

driving cir orresponding to the S|gnal current |aaea flows
via, for egﬁbl"éfgeéfgf él t element included in the signal line or the

G vi ngoci rou t G té?‘%ﬂgﬁ%gﬁﬁ*fﬁ%‘ﬁ'stafifgc‘@*c%'aﬂl e, fol o S'J?Eﬁ')-ﬁofg%&catsni g
h I f, th
Vi deo. i gnaFEoy nck plFEhote TR 5l [ ETacE Sl o (55 hctnd L

illustratiqQn of t estru omtted. 15 Fjrst, an operafi setting
oper at i on) 1BYertedee %fttrfrl @zﬁ#&@) Hedepntito she shift regiptsr o @l&lﬁiﬁ @rlgﬁ&putput
current 1d$,a will be described by using Fi 19A and 19B. Referring to
Fig. 19A, taseordiggite letznals&ftﬂrremsvt signalsiare ﬁgltedtsamﬁbag psesand the switch 13
is turned OFF. In this state, the signal current Idaca is output fromthe
constant current Indligc6A12 ditsvitvingleding gwisches 404, A03msandol i tramsiston 102
source circuit 20 fromthe constant 20 current source 11 for video signal.
At t hi 30t i r(a;chginal dype)cami yoapacitar clentent 463 fon koldingvi gajefsownce tviollageoNss aht
current source 11 for video signal, the current flows separately through
current patthstrimsistor 102 domrespomds L the ctirrentisouree circwiti#20.20, as shown in Fig.
19A. Fig. 19D shows the relationship at this tinme. Needless to say, the
rel ati onship i s dnpheaaeshtasurce$irSuitd20,2he 3witci 164 nadhd switch t0Far faturatdirt s
to flow fromthe constant current source 11 for video signal, since no

charge is a@N hfstgtﬁt lifput Rea eRPESniMl acl eeiirenkbs supplidd @NeheSéudfent Soirse OFF
Accordingly, | O and lda,a = h are established. 2 Charge is gradually

accumul at eciiclic e ﬁ?ﬁﬂﬁ@h t;ﬁ&me LR Rrmifal bR6na RAARE batrerisbiRE §HCFideo
begins to occur between both el ectrodes of the capacitor elenent 16 (Fig.

19E). Y@en g Eéﬁl R8Y gﬂéﬂe%ﬂ%ﬁréﬁ%% Qhnstnt Qurkdie s&'u‘%@ t109¢ e&dtem&%%&%%

(point Ain e transistor 15 1s turned ON, and 12>0

establ i sheci e/*(smﬂeesm bﬁrﬁeggﬂﬁe i§ tét&.ﬂ&tﬁ?aw cagatnot ét&nemciae trhg '@ ty

decr eases, e curren ow Nng arge accumul ation 1s continudus

per f or red 'r@tat,ttﬁ meagtqagfmetlsa@atto% ol s SSRLAe dLRIRNGR AR YRR

both the eléec € capacl tor at e- sour ce
vol tage of the transistor. har ation ..y the capacitor
el erent 16 SOUHE) E@Mtﬁlﬁelﬁffa Hiifa di%}ﬂf—ﬂge S MR sist B, Do Papart 2
reaches a 10 desi volta that ls, a,volta t hat _al | ows e
transistor is to Iii’é&‘lef’ 'gﬁ"tt HS SHePlied: tocthe quargﬂt S‘%)\H%‘h cirrylf Qea]%ﬁ‘??ﬁﬂ‘is Q‘t‘tF]bn

termnates (B point in Fig. 19E), the current h stops flow n Furt her
since PRe THireuitsvia d @qmméb tzomithe §“€§'Eta§5’|“F‘§h‘éEF“{tI1?fgthe o latchsicuitaand a
operation (input operatlona for inputting the signal current laata to the
pi xel wil| ¢hargeeisdetaingd ipyhe edpagite QjcmweOSW]Jthch@rgsllg reipined i thetcapariton i s
input to the 15 pixel, the switch 13 is turned ON, and the switch 12 and
the switch eﬂdlnamtelﬂajumtﬁdhe}éﬁrr&lepﬂas from theceuriant shercatoiienit aéshe Fiost datch
operation is held in the capacitor elenment 16, the transistor 15 is ON. A
current i degitouitddecomédidedticabivithal draidcuasit df thetrddsizva 100. Vss via the switch
13 and transistor 15, and the input of the signal current Ida~a to the

pi xel is then comph, @b switch T0Sad R, switnigskaré tutied OFPTbyLS sighalSiaputt Ha
operate in a saturation region, 20 even if the source- draln voltage of the

transi 9is0r e 4MihSSa. AW TERN sint:@%d"ﬁreﬂ%ﬂnﬁl@@ cﬂkrﬁglls Félﬁ’in&i \he capacitor
Constantly In the current Source C|rCU|t shown in 19, as shown in

Figs. 19A tQ.48fe 1430 glcqpﬁt'éﬁtdﬁqBZ i @aﬂcﬁ?ﬁlltgﬁl%ag?ltg BFﬁ?M% &ifdnt | hﬁ\qn%?

operation; correspon wite

t he si gnal t he r rCui t

operation (ﬁ‘ﬁéﬁf gpéeoga - gor Fheag Onﬂ‘lg n%R?l &Ere lt IT@C) Ifztg'F S'|%Vr11%lt}t ral?nagil t‘h‘g
signal current |-~a,~ to the pi xel ). Then, in the pi xel, a current is
supplied to the light emtting elenment in accordance with the input signal
current | data.




28 i: W The current-source circuit 20 of Fig. 19 is-not capabl e of
perform ng the setting dperatl on and the input operatioh sinultaneously. In
the case where the setting operation and the input operation need to be

performed siiiehtAGeRYdheddhtd £5hdictRe GHité, St the QuireRt §dur&d!irduifbP the first
preferably provided to each of a plurality of si gnal lines each 5 of which

i's connect qgtchiciiBui® @bﬁﬁa{tlﬁy aQbmiinXied Bod8qo M Eﬁ}ré}{t%o{?fcg\&x‘éﬁﬂtdﬁ @h@sé&'oi&?'

portion. However, if the setting operation can be perforned w a period

during whi Gly.h Qﬂcﬁﬁ g ”R{ th%’{ngl@ ”§mwﬁ%g§lﬁ?%dr1&gg ((:)Eméttrilﬁrsﬁ SR i ??ﬂm?]tgﬂle%f apzpe

current source circult rovi I ne (eac

A o e e oyl bR Ay AU ;ﬁgﬁ&c@?w%@%%%sm@ng
Her e,
ci'r cul t 5 48 Pk Sptret e BouR dnBueh i Pl Sraitn PFoe FonSHF 12 nnnel cype
i denot,es a const ant

is shown in Fig. 19. Referri umner al n
current sourcegf r“"\;‘FHéBelH 8Hg?“t SQ%‘:?(?H@%“ §§ %S%n%g’éﬁh gireuity as"éﬂﬁeebﬁﬂﬁﬁtor

device (tran ﬁSt'OrL haV| a switching function, nunmeral 35 denotes a
transi stor @4hq pixe somerted ypdhe SignAldi via ghestermind ca &4 thig itims, stce tingate and
nunmeral 37 denotes a pixel. In this enbaodinent form the switch 34, the

transi stor voHtagenf thectrangisies (02 is| mpmtainess af o predateminedr gate oltage tin the
corresponding to a current source circuit 24. The transistor 35 is of
~p-channel toppacitorederagnt 4 03 oa deain rygrenhcarrrspending i theegyiremt (fignah eutrentnkindt or
35 is connected to Vdd, arid the other is connected to the constant 20

cur r enf0sowutput FtomGhe finst latohctirauiteBows thirbeglc Hpadiairoregidre ot thie Bfnsistor 102.
connected to Vdd, and the other electrode is connected to the switch 36.
The capaci tThuseinflwence Gfdhpivasistion inadheracteristitiofithc tilansistatsceanstitutiag viad digepe  of
the transistor 35. Operation of the current source circuit 24 of Fig. 19F

is simlar line didéngpicdit isuppiesidde and tHeanbgrfitide of tid Eurtdnt inffht e derpilkéedan
above, except for the current-flow direction, 2 5 and thus, a description

t her eof Wi lde doatlled.t ed here. In the case of designing the current source
circuit in which the polarity of the transistor 15 is changed w t hout

changi ng the cur r’ﬁ{bthnh%di‘x' JtRichir® of tﬁe"k‘%wfdhrfw dndth@ QW AEh 2054 isthot TifhitkaNo e
referenced. 29 that 1n Fig. 33, the current-flow direction Is

the sagg asy} QtrF&tgres %Rtg%n H‘F AN IFQ?C%J ] tﬁE ructre miaPbe Sl ﬁhﬁ'ﬂ%‘:ﬁk s*d%%?

The capacitor el enent onnect ed en t e gate ‘and the source o

the transi o0t Bon 1805 SAUCARARURNekRlnaP), SdELCARS LR UhordBt ¥ ohadiPhESS"

the setting opera ion an nput opera

gate electrode of the transistor 102; and one side of the switch 105a is connected to the

.terminal b via the switch 104, and the other side thereof is connected to the switch 116.

Then, the switch 104 and the switch 105a are controlled by a signal input from the
20 terminal a.

Alternatively, the switch 104 may be disposed between the terminal b and the
gate electrode of the transistor 104, and the switch 105a may be disposed between the
terminal b and the switch 116. Specifically, referring to Fig. 28A, lines, switches, and
the like may be disposed such that the connection is structured as shown in Fig. 28(Al)

25  in the setting operation, and the connection is structured as shown in Fig. 28(A2) in the
input operation. The number of lines, the number of switches, and the structure are not

particularly limited.
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5 even when the sour ce{*potenti al varies, since the gate-source voltage is
retai ned, a nornal ope“ra‘ti on is inplemented. Next, operdtions of the

current source circuits shown in Figs. 6Cto 6E and Figs. 7B to 7D wll be
described by usirig thé garrerd Goarns cirtuit 420 of F2AA,ahe Signalsveiiy oscation %&ﬁh\g
pat hs t hrough which a current flows anong circuit elenments. Fig. 20D shows
the 10 rel aiﬂem&lﬂ?lﬁnd)ﬂidlﬁ ltihgutting bpératidn (I:\Eﬂg)ﬁei’dtm o BRCHIxéISrihéBskrdne

time in witing the signal current 1a8, to e current source circuit. Fig.

20E shows tda@rdeetipduit) M5d1iiB, MRt Rt bapurtitle 8@ atieE wokl flecElurkdht J06RLAGChR"
el ement 46, that is, the gate-source voltages of transistor 43, 44, and the

time in Wi&hﬂ&ﬁeﬁﬁrﬁixﬂé@&inﬁﬂ%ﬂ&ﬂk?‘. data to the current source circuit.
Further, in the circuit diagranms of Figs. 20A to 20C, nuneral 41 denotes a

15 constant curr I 6t Ofp Vi :S§ ' 42 1S A m.con tor

((jevi (r:]e Ea?/i ng a ggméf%tzﬁl%ntgq:z %’n@%’l %gl?&rllﬁirrrlgir@%nf ?E"»‘%ig%?jig‘}f aése"lﬁ% hgl%%?éir{ga?lgg{é’?s
n- channe er gr..elenment, and n r

(- channel 0l cnafhiTSiab, 4 Bafieh BorinE ERERL Sl Ble o lhch PGP sl 4

cor  espondi g (anSEBE£2, e S BRRLor s Lt el Hasd eSfanond ta bR gumeni sgughg
20 reference Sér@Bl s are shown in Fig. 20A, and since drawing |ines and
reference sYHBI*¢Yshown in Figs. 20B and 20C conformto those shown in Fig.
20A, they are omtted. Note that in this specification, a current is

suppl i ed form a cHifstramtister; 12 functinnsas aither gy switele o1 & pAThIOf jancyrprat souscent

source circuit of the first latch circuit, the current source circuit of

- the sed@nd ¥apsBiPIcircuit flows a current to the pixel connected to the

signal line. 2 5 However, here, in order to sinplify the description, a
current source cilndhe cutrentiouede ciravitr 429 the swiselop?4 end theoswitchctidfsararturned
current source for video signal to a pixel connected to a signal line is

descri bed. QN by a signaliinpat vieghoterofindle Thehaimtbk curramssomra@r cidqitiof the first
connected to Vss, and a drain region thereof is connected to the video

si gnal cur rletth creuitcecurtent A supplied visethe eerndfialtbhfrom-thé acdeednt cuRaRiseliee 149 i S
connected to Vss, and a drain region thereof is connected to a term nal 48
of the |i ghdonasited tohe bRt lined dnd @thaigt iclebihéditalic Gipdciier €18@maat 123! The
elenment 5 46 is connected to Vss (the sources of the transistors 43 and

44), an@ t hehale BRI retdiesd theflin el @RS sighalc@RRRACISH ol AenDaleccdk@nt Eaggs of

the transistors 43 and 44. The capacitor elenent 46 plays a role of holding

gat e- sour Cesovfde! AlRSecOmed RRntiEARStISA Bfatn SdraiOf b (rdRisforl1P2! . Nofk RaeWHeh

the current source circuit 25 is provided in the signal Iine driving
circuit. A @Eieih 1295 RIRADONIGidR # %ﬁc.%&e@boﬁ&ggg 984 of ﬁ’l@’tf’angihf?)\“ﬁZK li@setf OF
exanple, 10 a circuit elenent i'ncluded 1n the sighal Tine or the pixel,

fromthe curregt : [ Gl ovided in the signal |ine driving
circuit. Fgﬁe%rtPégﬁsgsgoﬁig@gé%mlggogﬁdi agramfor briefly explaining the
outline of the relationship anp the constant current source for video
ognal a1, the cdrtict S BB BolitE SRUR e FiERE Buot” SIS o gfingl i
illustrati of the.structure is itted. 15 In the current source circuit
05 of Aty e senaviis s thy ermitu Pk B, A5 1aln ciroul e ¥hass cietatned i
Hereinafter, using different reference synbols, a case where the sizes of
the transi sthgrapagitosglement 123. | Fbecharge isiFrdained thegeip pwtit theeaureent flgyn fromy
different will be described. Referring to Figs. 20A to 20C, the case where
the sizes othetst latchrpifcyithesomes ma«ﬁ veithea drain ghtrgnt efethe trangistor 122.beNote
described by using the signal current | da~. The 20 case where the sizes of
t he transi sthat, svitd theewiteh 324 isntwimed ON, sinéd @ getetsonidel vatagel ¥s¢ of thedramgistosi ng
a signal current lIda,ai and a signal current |laa~2. Note that the sizes of
the transi s126 B sdi3od thtrasistorel 2 istureed OFFng t he val ue of W (gate
width)/L (gate Length) of each transistor. First, the case where the sizes

of the s ansi st OrSulﬁSqliHi\ﬂ?f,%e%MthMadnUYthE dich a2 afe Runiéd OFPe dgsclebied.
To begin with, operation for retaining the signal current ldata in the

current sougifge the'pedlicterditnalf dHarddGis dQ8iakd REGRYpaTloPleedf 1272 Ak @iidiseftB22

Referring to
in the current source circuit of the first latch circuit is imparted with a capability of
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Fig. 20A, when the switch 42 is turned ON, the signal -current laa,a is set
in the video 31 D §i§nal current source 41, and flowd fromthe constant
current source for video signal 41 to the current source circuit 25. At
this tinme, fhiwitgalchfrest lgivalg € mageitide! @erespolidg @whagoff the Fighllecueens Lant If
current source for video signal 41, the current flows separately through

current patheswiten 01 @ignal édieent doitedl iswitely BQuried it the2bbndastivd A8, 4 Surkénd-
20A. Fig. 20D 5 shows the relationship at this tine. Needless to say, the

rel ati onshifRywsSo@le cetf Sodice!diuit of thelsecd e 14BN BRIt ] tﬁé’fc"rﬁﬂ{al ! Ml $hik O

flow fromthe video signal current source 41, since no charge Is yet

| at eq; i t ' . F
Accor di ngi y o SR SRERRE, iag € oF i artiton 1) SIRARISRG G 4 ABRild Rifeal™
gradual by 31%%%' §éleinithdd gé‘@ m@gtﬁg%'oa{ ﬁtragfé e Ot 8§t§g%o%?ﬂ,§%ﬁﬂ£ %Pgttn'af"l:ur cnt

di fference begins to occur capacit or “el enent
46 (Fig. 2QE). th ofential difiference both the el ectrodes has
reached V~qf“i3(§1|°\£'?%&°|uﬁg Ef%g&ralfdfgl?nghéleﬁrragﬁlaoé? %%s 43 and 44 are turned ON, -
and 12>0 is estahlished. descrj.hed. above, since, laata.= h + 12 while h
G adual Ly decr eadwshet fhe GinsPEN 22d8 o' Favan afilh Srcilb b seeand IR i
continuousl,y.perforned in the capacitor el enent 46. The potenti al )

di fference %é‘gﬂﬁé‘?ﬁ{ W&gﬁ" ?Wég'g\téegﬁﬁﬂ’é%g BreuprRRt haying p mggnipds comespgndiag e s
as the gate-source voltage of each of the transistors 43 and 44. Thus
charge accuhth oftthecurant (he sigpalcguresnt bgrasputseom dhe cHireat souree cigqwit of the
gate-source_voltages of the transistors 43 and 44 each reach a desired

vol t agd0 t Hirst lasch eirquit. ¢ dfdhg watsh dAh(sighalossrenh gontrd switghyiis ttwnned 4ntoothpe
flowmn with the current |Ida~a. When charge accunul ation term nates (B point
in Fig. 20Epnduedtivecstate.encurtent floys td h pisich gonrregtedite the sigmal dinelvéa theaemiisalor s
43 and 44 are ON, lda,~ =12 is established (Fig. 20B). Next, operation for
i nputting tAtethis gmal sinoe thengate craltaget of thhdramisistir 12| is naintlasdrbybthd dapacitirng
Fig. 20C. First, the switch 42 is turned OFF. Since VGS witten at the 25
above- descrdlémmentd@3ratai pradétarntiet digate oltagd, hadrainpariend coredspondihg 46 thet dignal
transistors 43 and 44 are ON. A current identical with the signal current

| data f| owscubetlffov thedugh the draifSregiof®f Shediaisistatr12ent laata is input to
the pixel. At this tinme, when the transistor 44 is 32 set to operate in

a satungtion regiWhen QHeswitche 1 2206AE 28" Ravk Yedd ARe®@! OFRE ghicalad Sh@fce 44
varies, the current flowng in the pixel can be flown vmthoug variation. In

the case of feftidld 60 theMritRistéd 156 ate §Mn&tntoF%<9 ¢ SEmeVels Whekut, %&w'hhgh

42 is not turned OFF, a current can be flown t e pixel 47 by using t

current s U%i!ai%%grﬁéljﬁcrdoiﬁ‘ th¢ Ear%dcﬁﬁpcléing #%fﬁ{cﬁﬁﬂhuéﬁ YisbGo e trafiiltol fzq, tagg

setti ng oper at or settl a Sl gna e current source circul

o e PR} 3 £ AREAA bl GNOPHeAL AR o Oldhs 55 TRl O k"

i nputting a sign 0 the a case Whére the Sizes™ o

transistors_43 and.44 are mytual | | fferent will be descr.i bed .

operat o OMHACEi pefts aft S ety Bre L8R, cothesiod s, ARG el e Bansistor

above-descrjhed operation; therefore, a description {hereof will be omtted

oo fon 1R DR e hpectivaiios svbnl-B Gapiiar TGt Haals ly%rﬁflfe@@ﬁt,

the signal current 1~~1 set in the video signal current source 41 is

i nevi t abl y tEmsistareyaries hetivaomeths isgitiag apgrationtanddthe dpputpperationws Therefare, hexel

47. The difference therebetween depends on the difference between the

val ues of Walemekthgicyrieny supplied &ropethgtthymipal b pethertans pE thersstting apecatioa can
be made larger than the value of the current supplied from the terminal ¢ at the time of
the input operation. Thus, various loads (such as wiring resistances and cross

25  capacitances) disposed between the terminal b and the constant current source 109 can be

charged even faster. Consequently, the setting operation can bé completed quickly.

The number of switches, the number of lines, and the connections thereamong
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15 In general, the WL, value of the transistor 43 is preferably set |arger
than the WL value of #he transistor 44. This is because the signal current
| da, al Can be increased when the WL value of the transistor 43 is set
large. In td pof 14616 kit C Spb&REalRR YEfefig foCkib! 288 i hgnal
current ldatai, ﬁ%‘gﬁ‘é (grlosls cap CI&t a%i}gs, Wlmlﬁl r(l)g Fes? s’tlzl?l‘etgea\é\‘)H ngé%chgsemag
charged. Thyksgi d iha { : B

Crangi st or SoPBRgd JHL HAPURERRLRR i SRR EUREHAT ik JBHY 5 e S

e current source circul |gs.g20A

to 20C are - ch I . i 43 44 .of. e._cur.rent
source cir c(ﬁ)lte{&]fgl’ ?rlngmyﬁ‘ge& }é?&“é‘? @ E%’F\tlr‘l%?ur'téé gggﬁﬁﬂéﬁ%‘?' %_2?(9@‘3) ﬂthgl{gé\;é Ozl’%f:alupg‘ui t
diagramin ich the.transi s, 43 d 44 a of, p-channel type. Referring
to Bio 21, Ao de if e 3 EondBcice ol PuertnoBel pERmn e B o pasir
is a senicggductor ggvice having a switching function, nunerals 43 and 44
denote ©r arfdfaen 123 dgegpol type), numeral 46 denotes a capacitor

el ement, and nuneral 47 denotes a pixel. In this enbodinent form the .
switch 42, the trip%i hab i e gwgenf sousery cyguit 420_of Fig.i 6B, dhg slgnpb setting

el ement 46 forman electric circuit corresponding to a current source
circuit 26.0R&raion, GettingInsration) and the sigadlnaputting epeeation (irput opertinektoctet o
Vdd, and a drain region thereof is connected to the constant current source
41. A sour ciixelegs the ewrreniesonrqs- eiraita dhatt isathy semsent Jontpusting mpstatiod from\dig,
and a drain region thereof is connected to a termnal 48 of the |ight

enm tting el @ment sotifce drwitehnmit e pedomsedofimulianeonglnci t or el enent 46 is
connected to (source), and the other electrode is connected to the gate

el ectrades of theRéfeningy ®tFigs6@3a airduid inclidieg aapdecht108, elsedrehtl 105trpsigtors a
rol e of holding gate-source voltages of the transistors 43 and 44. 10

Oper ati on ofQ3bh&06 (ii-Cledtine BYPEY; Bnd i kapiicito2dletienl (. fo? tethifingl ghtd-sourtOvlbat
shown in each of Figs. Figs. 20A to 20C except for the current-fl ow

di rection, Whgof the fransistdRSIS0b Rhd V06 EdredspORds\ib le AMerefNidur@ctiR@fi@20! n t he
case of designing the current source circuit in which the polarities of the

transi stors 43 ang thé cAKRnCHARELErcHid 400) the BRNE 108 LRE tifewitd 110 Q¥ turned
direction, Fig. 7B and Fig. 33 nay be referenced. 15 In sunmary, in the

current SOUOFd_ebJﬁhrs%ﬁiai irlut Tladhe tetmibdl%. C eRltn M8 \huRidnd HUGATRuIPEHE ¥l as

that of the signal current Ida,a set in the current source flows to the

pi xel . 4l Il d -S| A3 1~ set | npent
Cource 15 TBCHES cub it i€ bigfed SHLGERErlRf 3 it Bord: Mg CRABAARIn 0D
current is pnot influenced by.variation in characteristics of the

Uransi st or sCQgtPh & e ipneBt s b cBalge dy Fegipéinthe Sepaplogelemens 197, The
current source circui.ts of Fig. .19 and Fig. 6B, t signal .current |aace
cannot be oufget 18 it fesn Yt e Hnat, el Lo el B0 e Coritaae SBRFB
during which the ting qperatjon is,perforned,. Thus, two current source
ciroutts ar usrat & bedoptes Botcratingg oSBT crahaf 1 taisiser Watch Afhis tme,
operation (setting operation) for settiq&ka signal is perfornmed to one of
the current Siagrthegats ¢lectrades of the tsansistr WSPwd Of thy transiterat06oay cpppecteddo
inputting ldata to the pixel is Eerfornpd using the other current source
ci r cui t20 Hoeaoheather; theigate veltagespbthe tiansistnstH0Sh @nd plea Gansintoralp arhaetaingd by
operation are not perforned at the sanme time, only one current source
circuit maythseapaaiter dlethehbt07%each 34 ) columm. The current source circuit
of each of Figs. 29A and 30A is simlar to the current source circuit of
Fig. 19, except f Burthdigicdicnenténdrsoand citvuitcof tiel eoopdiidich cifoait,Calrcufidht is
source circuit of Fig. 32Ais simlar, except for the difference in

nmagni t ude bgipptied vidteteiniiaaltb FoRthe RUrttAOHutdECIFANTITANG fifd14EMLir& It 68 aand
the current flowing 5 fromthe current source circuit. The current source

circuits of ofdgSis RRIMIInINEcaPRitdi Aemhe 16X CeRle dhQfgelil PetMinbd BREE until the
magni t ude between the current supplied fromthe constant current source and
the curgent ﬁ-ﬁﬂré}w (1 Ji%ﬁ]l‘c%‘;kg?{?g{%{e )1 ﬂbwﬁ%ﬂ&ﬁ%h&c@ﬁ ilut ouﬁ%e@r Wi CY JhX’fPJﬁQlaFéhg'

32A, only the gate w transistor i fteren et ween

setting operali: nd. the j peration:. in,.Figs.. 6B.and 3 .only the
gate | ong: nopoiEBees iuichvin BRELR'ildn U WRRB AR R0t Hnty st
operation; and others are _simlar to ose of .the stru re of the current
source circ ﬁfct gq?% c@fz‘é?&fé).ﬁ*‘%}r@ésdﬁoﬁ)}éﬁ@dcﬁg the R'Ea“?&% gé&' 15 annegted fo ﬁ?CS‘s .
20 and 21, the signal current Idata set in the constant current source and
the value of the current flowing to the phéel are dependent on the sizes of
the two transistors provided in the curre source circuit. In 15 other
words, the signal current Data set in the constant current source and the
current flowng to the pixel can be arbitrarily changed by arbitrarily
designing the sizes (W(gate width)/L (gate length)) of the two transistors



[ Embodi ment Form 2] In this enbodiment form the structure of a |ight
emtting device includiﬁg a signal line driving circuit/of the present
invention will be described by using Fig. 15. 5 The light enmitting device
of the i nvetierOthe GatdvolERes of Bicx@insRedrt 105D HAXh¥itialsistoP106 Aké Fetaiféd BY M) S
arranged in a matrix shape, on a substrate 401, and a signal line driving
circuit 403apitht EgfesCANI NG line driving circuit 404, and a second
scanning line driving circuit 405 arranged around the pixel portion 402. In
Fig. 15A, althou L cRasvildierdd Sfthe d hH 1oV i SOEE 4 ts
of scanning |i ne%ﬂ"v% ngﬁ%'.i rcu(fgt S 402 da{]lgz 4050, t%gmfoq?ﬁ%en‘gggﬁgglsﬁ’\ré\gtt&e
restricted i T ;i i i 2 1;
Gependi ng. Sateptbepce lftuSEIGE e O cffbdit o the Gt bty SBaHlE s HEREF
outside.to.the signal Line LV N LLcul k40 the f.jrst scanni i ne
ari vi ng® 1 i s SR ey 07 8 SBb Do 5 Pmale S it S prdBRETf Rapsisks

t hrough the FPC 406. The structure of the first nni ng | ine drivi

cirourt 408ugR Bfving ot Bgnitede okesPRROIRE fo tAt of dF crendl chramcle | (1P ghe
descri bed by,ugin JFig. 15B. Each of the first s%gnnin%EIine driving, .
circuit 408%ach 10hds dumemhip heLQnAvSIveistate. iy cuprent Hews dothe augtent saurge Sinpyit
regi ster 4D7 and a buffer 408. For an_ easy description of the operation,
the shift ofghesecond datchgisenii wia the igsminal cpuAd dus Limey sinee the gate yeltageifihe t o
a clock signal (GCLK), a start pulse (S-SP), and a clock inverse signal
(G CLKb) . Traasister10p is maintaineshby Hig qapacitos elengeng 497 af a prgdptprmined gatervedtagn s
are supplied to the scanning lines to nmake each one line into a selection
st at e. 1Gher, drains cemernt comespamdingite, thei aurrsat)(theisiganl quivenit tla.ah flows dhtough the
controll ed pixel fromthe signal line, according to the sel ected scanning
| i ne. Bet wekaintrégios bf fhe trassjstor #06.407 and the buffer 408, a level shifter
circuit may be arranged. The voltage anplitude can be increased by placing
the | evel shifterFugihef; U the curbeniBourst clichit o thefsetdirl Ridhncitcult] the dhidexi (the
circuit 403 will be described below. The formof this enbodi nent may be

freely contyigiat ciérédt I oetpaoonEme firstrlaich. cicltothitaiRed inFe 6apacitdf elemeht)
this enbodinent form the structure of the signal line driving circuit 403

shown in Fiig7, A taisisoPe108PR! Rhparied! With &P capibllity bt He®add Beclirrehh habing a
enbodi nent form the signal line driving circuit 403 used for performng an

anal 097 g adgldrfafidd | BRL§onaingdond bfinedhdal 't]?l@ s&&gﬁph&’ﬁferlﬁfﬁj@ge Rithe ¥vittn b€

described. 5 *+ig. 3A shows schematic view t si gna e driving

cireul t 403 g1 i P ARCuR oAV IR oL e AbODHEPALY Ofhllll e Upry 1S

digital gradation splay or one bit. e signa rrving circuit

has a shifty.register, 41 fi . h.cirgquit. .4 n S I
circuit 41‘}fnchlra tag tgggl?mldg‘s C‘I"xli S{HIS otﬁ}lét:if Slﬁ]ceﬁ%p%art%&%ga, 9 Eghes ﬁ‘%ﬁ’g‘r’%gf’ég Br

415 is forned 10 .plurality. of lipnes of flip-flop circuits (FF) and the
e, v o w5 uicabRilon bicflenky B B § prcdlfipinel eV fillnty iy i
clock inverse signal (S:CLKb re supplied. Accordi t he timng o
Chese o1 gndcaresadtiihs todhptvieis e sTarabenstint e T Honich thfdraie Fostin fbe
sanpl i ng pul ses sui)(;))l ied fromthe shift register 415 are supplied to, a
first RBtcHransistar 10616 hus, ypfineacejafnthe yarjagipn dn chagacteristigh Qf sthe rtrapngistasy
video signals) is entered
constituting the signal line driving circuit is suppressed, and magnitude of the current
input to the pixel can be controlled.
At this time, characteristics of the transistor 105b and the transistor 106 need to
be the same to cause the drain current corresponding to the signal current Ljy, to flow
25  precisely through the drain region of the transistor 106. To be more specific, values

such as mob.ility and thresholds of the transistor 105b and the transistor 106 need to be

the same. In addition, in Fig. 6C, the value of W (gate width)/L (gate length) of each of
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15 in the first latch cifcuit 416, and the video signal-—is kept in each

| ine according to the t'ihtng of entering the sanpling pu’l ses. In the first
| atch circuit 416, when the video signal has been kept in every line

i ncludi ng tthe framsi$tot i 108b and dhe htrgnsister 166 emayrbel drbitrarily ssetoaunt |aatcoirent
circuit 417 in the horizontal retrace tinme, and the video signal kept in
the first |ptopbrtivnatto the 4ighal suradnit 12, Gupplidsfrem thel comstih eugentosoairdeal (9hand
circuit 417. Then, it is found that the video signal kept in the second
l'at ch ci r cuthie 1tké mdyetse suppliedstapie pigdl.at once for every one line to each

pi xel connected to each signal line. Wile the video signal kept in the

second latch circRudthetlthe value bPWV/EL5Tthé Gandifof 1ESHRANEEHhS trah§itof 208 WKibh is
pul ses are supplied fromthe shift regi ster 411 again. Thereafter, the 2 5

oper ati o WeddnePRd't6 PRA S ant B.ﬁtemsoeee 100 54 HiftE a5 e %efsgeétfcaw gleo

signal for one frane. The signal line driving citcuit of the invéntion

| ncl udes tNgcldoletf ) Sl 4 fiid ki Adm the BlifbiEuRaR 8ol ogh i cuit 417

havi ng each current urt e structure rst latch

circuit 416 and tvﬁﬁtﬁsegﬂet{%ﬁ&e%ﬁw b ket bigPBmC AR SIAP S SR

Fig. 4, this tine the outTrne srygnal

CIrCUIt 403 t he vici of t ree . ne fro the i-th line to
the (1 +2) -t freligeSpebacind by shae Pt SPRYPREORly R s R, iging Spectfient
source circuit 43 iati EP‘E 2, a current source circuit 433, and a
switch 434 (RPYLPR al"ioﬂi“” BiXehi t ch 432 and the switch 434 are control | ed
by the I atch pul se. mutually inverted sig are entered respectjively
into tHP switch 4§2°thﬂ§thﬂ‘r‘é‘"§w %/Qi'l’ic"ﬂglﬁc‘" étr}(# @té“‘%éﬁrt@ﬁt‘ he; $Ampe gircuit
circuit 433 perfornms one of the settin operatlon and the input operation.
10 The cur r elemeabeomieckian situciuras s thatof Hie GAcPESRUTeoTre! 41 oLTiE. BSacTee!
controlled by a signal entered through a termnal a. A current (signal
current | dafgr thetcongeation siugtuco At thnswitel Lkht laadditions since she pperations of the
connected to a video line (current line) through a termnal b is held in

t he current cementcsourseraiiguit 42910firaich radikrigs. 168 and 6Eiqonforisttorthe iopenation 4f the
The switch 432 is provided between the current source circuit 431 and the
15 current swuentasouiceinctit 433 of Figl 4C)a desérigtionathereaf wilh befontitted fihe pineséd?
is controlled by the latch pulse. A current supplied fromthe current

sour ce 15 r cembodigien( fdmm.first latch circuit 416) is held in the current
source circuit 433 belonging to the second latch circuit 417. The switch

434 is provided baloeeeat, tenEbdrdfswitehiéss theGivhiber bf Rack, andl tHeherubiuX& thereof
connected to 2 0 the signal line and the on/off operation of the swtch 434

is controll g R ga hecdlet?chmnuases e[:l"ﬁ’cﬁlp" tetrifg 4o M%’\%@e(ﬂm@?hw%u&l’ﬂﬁ may

current source circuit 433 and the pix connected o the signal Line can

be om tted wh ‘ﬂ'ikg%s&l"&&cﬁ rihzitsthé @6nde€tx&ﬁ' & SHICURE a8 MV i IS 9%%:123? éheasc(t:tén§e

Dependi ng on the structure of the current source circuit,

i c t "epeib o e Lonoto d{ﬁ%wugew&ts%@ﬁilt e, I&Cgﬁltﬁg’ﬂﬁﬁ?ﬂé&rﬁ&&ﬂt

433 and the connected to the signal sw tch
2 B el VAR e HAGRP WFRE AL e R
element 107 does not leak.

Referring to Fig. 29A, a circuit including switches 195b, 195¢, 195d, and 195f, a

transistor 195a, and a capacitor element 195¢ corresponds to the current source circuit.

In the current source circuit shown in Fig. 29A, the switches 195b, 195¢, 195d, and 195f

25 are turned ON by a signal input via the terminal a. Then, a current is supplied via the

terminal b from the constant | current source 109 connected to the current line. A

predetermined charge is retained in the capacitor element 195e until the signal current
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38 circuit 431 and thﬂ current source circuit 433 can.be also omtted in
some cases. In the case ‘of performng the digital gradat}l on display of one
bit, the signal current ldata is supplied fromthe current source circuit
433 to the supplid¢d fiomntht kenstardaanehpsoakcd F)%bdebingh identigilab .a dpRint duereGOSE tha' v,
when the video signal is a dark signal, since the 5 current source circuit
433 doesn’' tirdigisora9sabi l ity of supplying a current, no current flows to the

pixel. In the case of performng the analog gradation display, the signal
current lda, ~ is ﬂwiue%dvlidhembm 108, reH, SRUIPR afd hithdd OFED _taosigm ig@el :
according to the video signal. Namely, in the current source glrc

the abi It i ((ShtedhindlRP! )r&'t QFlsatlﬁUr 6308 the p‘fé:HH Heﬂdcﬂ%fgé gse %’thﬁ%& in' gpal

and the brightness i1s cont accordlng to t e anoun current
I tog I d f.
the ter o nal 52%%%%“?%3%% i 205 B, el v 8B BHEE B Bt

the shift r the settin i.n Fi 1 correspondgs to the
sanpl i ng puTse or Ylﬁggl%?%'ﬁmsfﬁu Fggesggggﬁgiggqﬁgmehgg@ﬂiqu{repteg. e .OFsE he

i nvention, the urr nt s u ce C|r s .set ordin he sanpl i ng

pul se or t hth @f“’chvo Cs W' th$‘brﬁ b bé'h 3 ft%rt éicmeﬁﬁelrggénﬁﬂ Png
pul se supplie fron1ihe shlft %ﬁ r.415 is entered,into the termnal a
of the cur rFRTCLEIUPES gate, E‘Z}F’tgeﬂfﬂ BefraifgFUrEent sorseponding tq acuprey (referencg 16
The latch pulse.is entered into the termnal a of the current source
circuit 43?%@9&@?%t hropghthe dsaig fegipn of thectransister 1062,  In thiyplates pcytrentiy of
the current source circuit as shown in Fi 6, Fig. 7, Fig. 29, Fig. 30,

and Fi ¢0 32supplied tacths optsider da|the tesminal @ t?{etectbats imthesymentsavieectiicuitsBowand
the current source circuit 433. The respective current source circuits may
adopt not oimEig.ci, the $etingdoperaticrofon setting e awrest sovecdcidsiit tallahoagipability
setting operation is perfornmed on the first latch circuit for every one 2 5
| i ne by t heofcfbowsingru signal centntscannoebe p@fdrored sirdelbarebgslglwitntheiigputdpeiation s
not restricted to this. As illustrated in Fig. 34, the setting operation
can be per ffor impaittidg thesiznahcuargnt to thieipixel.of Inl dddéttorg mheha siiifeh lcon@SINS], byl the @
mul ti phasi c way. Al though two constant current sources 39 109 for video

signal are sigiaigad vidtHe @rmiddl a iHON; allialk®, GPeh at duerentRycdhtrofied her @Egown
the two constant current sources 109 for video signal by another constant

currentissoufrem thertetiflfioe, theNeiminsPenBéd! t6 B Eaitedd th nbiiRr Bk VF thddther
exanpl e of the conbination of the methods for use |n the current 5 source

circui t 431yGagiahe Herd, ' @B 1RO Potdntial i€ b refgﬁ%’ed By V8 ‘Q’aallﬁQyth apFétE%ntltW H

be described. In the current source circ 431 bglonglng to

latch cir Ol iRy ﬁ‘)nﬂ%\&rgf cﬁHéﬁt%‘&wﬁn YWk tﬁ{a t&g{xhaﬁtﬁs hetongy g Sy; vi% ower

second Iatc CI rcult escri p ion w inthe ca HE Bne
is aCII’CUI nd the other is a current 10 m nor
circuit as §ﬁ@§h BEVHHaE%?bﬁﬁéb@hrrent source circuit of the current

m nor circuit as st . two. transistors and ate
el ectrodes of theﬁ?%ﬂﬁtr Q‘ﬁsf'l“glbﬁf of %W‘Zc r*hBHPVbSErOféf‘@é’tzﬂdéh? F'}?“‘if'brﬁﬁb@f@g,
as nentjoned abgve. two, transjst one of the source region and
fhe dr A r 85 B Doty Niliek: SPeafeibh e ing die GOW agi dICanes Hed
drain 15 region of the other transistor are respectlveuy connected to

di fferent ciWitdhes maydhogisposedsucly thattheconngetioneissiiucised apshoven i either Fig.
shown in Fig. 20, of the two transistors, one transistor (one of the source
regi on and Q(Blahoaﬂﬂ(fﬁlégndhe e¢ttmg)0pmuoonmicthecconmqtioa is stractared asishowntin
source and the other transistor (one of the source region and the drain
regi on of i either Fig: GA¢RY) toe @9(CR) tidn thefinpudtlope@tiOn. At first, a description wll
be made in the case where the current source circuit 431 belonging to the
first latch circuFarthetGnithe bllil@crﬁisbcmbblraﬁltmi’gs oA md6CRAGENthelddfretfiG@Nt
source circuit 433 belonging to the second latch circuit 417 is the current

M rror x5 r Cliréctidhs tdietiohd fribindthe Pixel tdthk Ri fﬁlapﬁﬁ@dnﬂi\ ichBuit)¥e iKePReSt Ghe
bel onging to the current source circuit 433 that is he current mrror

circuit as shawy (Ddnfdivit)QypON6f bachCHNMRCEHRistd 102, the transistor 105b, and the

transistor 106 can be of p-channel type.
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25 the current source cirrcuit 431 belonging to the first latch circuit 416
and the other is connéctled to the pi xel through the swifch 434. In the case
of the above structure, the switch 434 is not necessarily required. 40

This is why the dugreAtshewppl distitfstamuidién ehichetht cafeiitcBow idirebiién Bdection
bel onging to the first latch circuit 416 never flows to the pixel and the

setting opekéhithepiadliotthe sigBlline di®Ving cREUIDISHSaRR! A (R 4raabis@P 962 shodde
case where the current source circuit 433 belonging to the second I atch

BT ATt . Pt 4 O .
Che case of " g Soy FSEICRt OF S Dichéief W, Zia M1 Wit Ghe Sipachiof alflcly | "
f f \; i I t st ] h

| nput - oper A tastd BeRfich, 0F saRAGY R oGRCE, NEn IRACHE lrcePafilal JaMeing 27
of the &r a('P'teS-gcﬁfrcé %Ita%%r%iﬁrﬂg ﬁg'{nu}l?ccﬁ etﬁu&tﬂ?%?’@%sé ff@aiofr%m 3}{? ! é:fiﬁ!cﬁﬁs Lﬁl[iz{grr]grgs

bet ween t he” source/ dral the transistor

operation. . . it rue. in. the. .other round. Therefore, .the
current sup Ellq}ﬁelgf ? l}coéﬂrf %g-tfg o ﬁlé?‘f?logf) E‘ihéeé; 10p§ ﬁﬁh &'3 :ﬂx‘géP (ngi(‘u)“g §xggalﬁ3\ct ‘fféV‘Fg rst
| atch circui.t 416 flows int he tr,ansi st or r performng the_ seftin

oper ati on, cdiﬂ"ﬁﬁﬁr&thﬁ Sme ti’ﬁ?‘&“ﬁ‘ﬁ@' E‘Sﬁ’n@ﬂ‘é‘?‘& I‘Paf‘ﬁ‘ﬁtobéW g?ﬁ‘ﬂ"hg“ Figs. @‘gﬂht
oper ati on, t,{zi.}qd t he E)Errent does not flow to the pixel. Accordingly, wthout
setting of e s6iitp bg of pehapngl typet t | ng operation and the input operation
are not badly affected with each other, thereby causing no problem 15 In
the two transi st diuthst, Fige 304 shaws A gase wheteufhe Hansistond 95a iFisgt tehe when
the Wgate width)/L(gate length) ratio of the transistor connected to the
pi xel 39 sdt-changel pe in theatructuae obFig: BR. t rBigs3QB showsomnasctveibre thetthansistors ent
source circuit 431 belonging to the first latch circuit 416, the constant
current anohZdtand3p larecstt fa bmefifrehannek type ingbastrectwre of 8. 6Br vi deo si gnal can
be increased. 2 0 For exanple, assune that the amount of the current given
to the pixel is MRefdiningtodig #3 agirchifinduding/dwiteches 1104 ahd 11§ a tiaRBIETIO2, a
connected to the pixel is Wa and that the WL ratio of the transistor
connect ed taapidier el¢hfean103; and e likercdeipodds to the Cutten@durcé Bigcuitr r ent  of

(2xP) will be supplied fromthe constant current source 109 for video

signal . Thus, by FEgt32Agoklespodlls t6 Wid Sirculit bBigt GANGLE [sOFary nfbdPiQPEn\MAL Ue,
the current supplied fromthe 2 5 constant current source 109 for video

si gnal 16an duerehf§dRe@sEitouit SEFIEPI2 RSt Hamiifter bie Wil WiearRR PertdeRthObetli

current source circuit 431 quickly and accurately. The circuit diagramTn

cur . urt - The it "
NS 25 peBlRAof M brend Soukk and MR lnpy? oHERAOAD! SRl B daghg
circuit 41§, eﬁatfoneth%%gg(giow 15 SRlctilddGl'sho@f if @ggggszpagtifwich% i%g% ; @ﬁ, W

current source clircuit be onging to e sec chcircu

circuit as, [ i.G. In.this case,.in.the two,transistors he
current sod?rgﬁe)r\ég'i r@uﬁtﬁqﬂgﬁfﬁé}l@’ i“gc Formecion gn{gr%[%?ﬂ a%?ﬁ%“(ﬁ {n Ei-ég' %%Sfmr‘l“l n
Fig. 6C, one,Js. .connect. . the constant current source 109 for video
si gnal and ‘?W&ﬁ (Btf%%‘ﬂe i“gﬁtg'o%lécsfw‘ t %ﬁg‘“&u#‘r‘“‘é’ “es‘gtfﬁ?:é‘f“??‘}téﬂ?? ‘%‘3‘130‘“ the
bel ongi lag to the gec nd. latch circuit 417. In éhe two transistors of the
cur rentOni rteppingh b af fhe time of 4, s¢tingiogeratien cap bp mads lpyegh than theivalue 1of theit e
length) ratio of the transistor connected to the current source circuit 10
433 bel ongiSigrenb sypplicd fram dhe faravinal jcraf the tignezof thesiputsopsration. t Thns,tvaaious
the transistor connected to the constant current source 109 for video
si gnal , thdoadw(suelt asawisingtresistoptdsad crasscepreeitames) disposed betsween Heuteoeind9
for video signal can be increased. For exanple, assune that the current
anmount gi veand: thet kengtantecurrent RouAss fior g wideb $igral\\edn 1bat tlargdd ehen faster.
transi stor connected to the current source circuit 433 belonging to 15 the
second | at cfomsequatly, thd detting Yperatich dahdle colmplodd quigkly.o of the transistor
connected to the constant current source 109 for video signal is (2x W),
the cupmsent of (2%&t: thid, |Fife3s WRBWE Qe firemit tITEFigOBAL Bt i€ YA fnodRIUCE 1409
for video signal. Thus, by setting the WL ratio of the transistor at a
proper val ; ren : l: | r - C ce
Ugddifidie tlfe:J&F&ﬁ'lt cﬁ@%llggg@,lécfﬁépgbé}’a%g& Oty tcgeélhs Hobnh ﬁg%

109 for video signal can be incre rformn e setting

oper ati on ofnd e i iP b inReCh, 1R %0, ALa AUy 3pnd accurately.
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The circuit diagramin~this case is shown in Fig. 36. /fhis tine, a
description wll be ma‘lde) in the case where the both of t'he current source
circuit 431 belonging to the first latch circuit 416 and the current source
circuit 432 bel ootadhatpin the abevo nentiahahcwirent sburcd Circait® a diarent flosust from
mrror circuits as shown in Fig. 2 5 6C. For exanple, assune that the
current anuhepixgl toethe signhhingdrivihg icireldt. Adowsvergthe vatrent wotioaby flows 6din the
source circuit 433 belonging to the second latch circuit 417, in the two 42
~. . _..) Urgpigélsbans sifnal Nide Aaivid Eirdlif, "ot aldo’ faldy tflo¥e FEORO\E signdli Bne Bfvinghe
WL ratio of the transistor connected to the pixel is Wa, the WL ratio of

the transi (iRt Mepiked UOJIPRAIEHN RN rueRIE 6£tHE! gifeli irchR IR Thd Surkéhe FldRs
first latch circuit 416 is (2xWa). Then, the current anount becones tw ce

in_the gurraN disQuiohSrdi ftﬁ%ixcf‘&?uﬁeéig@gilﬁg drRiﬁéC‘EiraﬁFBF% h AireBidi EOH] fhe

T
417. 5 Simlarly, 1n thet transi st of the Turrent mrror circurt as

fﬂg“”c‘oin;s‘t arifone] Fng RAAE el 1 o1 ' e st ?‘?‘5‘?} B é&t‘?’%foS{"hj\%ctv&’L
| ! _ wB) “and that the'
il)’ﬁlteln? Che' ?ﬁ%ﬁﬁl?}@f;d%%@ﬁﬁ Eﬁgﬁgﬁﬁ?é@%t bikele Yoy e Bp Ao Btk b th

' [ . ' ' 6.. T 4xP) W
e 10°supp! Vet b et Shieth i e ciidors 108, FUlb, Pocllachaf o e

by setting the WL ratip of the transistor at_a praoper value, the current
suppl i ed f ri¥mict H)eb"c%ﬁ%’fzgﬂ‘c“cl:ﬂ'wéﬁ igs ur Adsoyighe glreyjt diagrag shosyn infigynp Vss

i ncreased, thereby performing the setting operation of the current source
ci r cui £0431may,beqty0 Ydd, andthe yangisfors#Q2, H5beand 106 may herof prechanns! aee i s
shown in Fig. 37. In this case, as illustrated in 15 Fig. 38, the switch
432 does not haveNets that dingsianddswisehgs anay the disppsedt suchuthab the rcopnection is
belonging to the first latch circuit and the current source circuit

bel ongi ng tsruchwed exsoslpwmtio hFigsr Sl(A1l) fn 414DE) dasthe $atting axperation, cadr that
continues flow ng between the current source circuit belonging to the first
| at ch ci r cuéannectibnt in structnredras shown de Figsr 31(A2) e Hd¢IdR)rig thoinpheopeataond Thiech
circuit, which is not preferable. 2 0 At |last, a description wll be nade

i n the casenuilsreoft dwitdhes,thefnuniber ofilinentand ahe cenmactionlistruddtesthé@of) argndto
the first latch circuit 416 and the current source circuit 433 belonging to
the seasnd patiahany ligited. 417 are the circuits as shown in Fig. 6A By use
of the current source circuit of the type as shown in Fig. 6A i1l effect

caused by the chaget @at,Sid @lldiheP&irfdn® soRfcet BRcifsad8dctbed 4bdle Pehel HishHRH
restrained. Nanely, since the 2 5 transistor for performng the setting

oper ati on gt LUEARH Hagndte BRPERUTHY beliCsitftticdBS! Rl AANRIE 4 Rere

sane, there is no ill effeCt caused by the di spersion between

transi st or s, LIOWEKEDF a hi§&ot N€ current anount supplied fromthe constant
current sou??% %@' 6~§ ?ﬂﬁ 9'109 for video signal cannot be increased, the

- - —_ 3 - | - - - - -
case 19 Shown i n Rrader WaRFHELTEAL B Wil IR REhAH oF BRARH Bt g °
first | h ci it 416 +th t ' it f I .

St uct b ey olsE sl S Eidhe FRaTRACp 5B ad 7 5 amihide B deaprited,

various structures npy he also used uch as. using the circuit as shown in
Fig. 6A or fRyechiy pging ﬁgﬁ-rérwéi ‘cuFe DSBS HiHn tlr%gp?fatmmf Henrymentysoufdse
current source circuits of various structures may be m xed, also in those
bel ongi ng t eiruifs of Eigsn@A apd 7A wilkbedescribed wittpreferengedo &g 18 ure of Fig. 39,
the current flows fromthe pixel through the signal |ine toward the current
source circuit. TRigsdl94%deil8F sshemhtécatlyrshowt patho of e enrrentaflowing depmedicingiton
the structure of the pixel. Then, the circuit diagramin the case where the
current fl ovlementsm Fig 100 skows theurebationship thctwean thieecupiene Floiwings toomghi sadhi .
40. The above may be summari zed as follows: by adopting the current mrror
circui t25l5 pathahd\he tide fi Yriting thssigiad catrentpl, t6 ohy Qfredt Saiicd Sirduithe Figlriognt
source circuit 431 and the current source circuit 433) and further setting

the WL rat kkova the réla@RRhip/BétWween thesoftdfd Sotunfilied itﬁﬁjczf&a@ﬁ%ﬂél&n&ﬁrl%t, tis,
current source 109 for video signal can be increased. a result, the

setting opegatd I . I 16 blh S i :
i Toul T 43 e pred AU A Han Rl 13, i YR IR Bha b Il to
accurately. 2 0 In the current mrror circuit as shown in Fig. 6C, however,
there are at least two transistors havingyghe gate el ectrodes in common,
and if the characteristics of the two transistors are dispersed, the
currents supplied therefromare di spersed. However, by setting the WL
ratio of the channel width Wand the channel length L in the two
transistors, at a different value, the current anount can be changed.

~ - - . . o, . - 4 s = o, . s = -



the constant current source 109 for video signal in the,case of the current
source circuit of the*i'rst latch circuit, and it corfesponds to the
current supplied formthe current source of the first latch circuit in the

case of thahegurrent saecs eicdit.r dui the dirculiedisgamidcofl Biggh19Ar@UI19C, A¥nédE 11
ot her hand, in the case of using the circuit as shown in Fig. 6A, the

current 5 fdefbie0h aonith@ S@iréritNusRE TG WRItol sigRall Swikthsd ant iRliuyefAuade 40
the current flowing at the input operation tine. Therefore, the current for

per form ng selgcon@iibtod UeQRB' Rdvify) acﬁﬂﬁ&{in€Quh&TJn§arﬁﬁl%ralhQW&thst 44 ransisto
transi stor of supplying the current at the setting operation tine angl tﬁe
transi stor Qf le ¥l t j i ti7n£ﬁ t

sarne. Accor( icrlllg Y, tﬁﬁ’%‘e&?‘gaﬁ%&?‘%‘?&g% fcgkfp&tcdé%géﬁ(f ng’;l’d%'? ﬁlteuh%?gplerm gﬁﬁg Wé'en
t he tragsi : €l il e . h urrent source
circui tg’ [ ﬁhgﬁ%re%dngﬁog%t |th5’ n%w‘kglrf)%?éerr%?&l&ﬂ'ts ?%f;asr@h&ew %ﬁﬁarcétﬂf c#ﬁ"}e grlg
circuit as gshown in Fig. 6C in the.portian ere a lar a nt.of .t he
current is des iaPeC?fcértlc ? i) “‘g%?qﬁsﬂa“ddﬁ%f"a? ey isﬁ\grcﬁrf&rcﬂgipzﬂg %@W&grl&ﬁsta“gs
shown in Fig, 6A in th ortion where the gore accurate output of the
current i s HiseseedympRts HE SbARPARL T 1A CSPEqArgne JGaAnd FEleregce sembelher o
are at |east twqg iTr_ ani'bstors 15 having the gate el ectrodes in common, and
if the charhewenp Eigsc{OBpnd d8Cagssimilaptg thogs shogpeinFig A dbey ar@mitied bere-
supplied therefromare dispersed. However, if the characteristics of the
two transi Stefeshafin thisspesiticationea eurrent is supplisd fory acpaytantcymiens squreppll fos

di spersed. Conversely, in order not to disperse the output currents, it is
necessaPy tddempignahin teaeureent source caircyit efhthet figst datgh sireuiss theuenrrant pource
Nanmely, it is necessary to nmake the 20 characteristics uniform between the
two transi stitsnif ofshe segond tatguciecudd ftaws o desentrto tlmpimel, connedttrd tocthe isiguial lina.r or
circuit as shown in Fig. 6C. It is not necessary to nake the

char act er i ddowevesnhdrer im drdentresintphiéy theadascaptiors dhavreny sowrce @ingnit ig attbch a

el ectrode. This is because the setting operation is perfornmed on the
respective cureneidtsupplicdfromi d conistaiit cudpanekource b vidensipidl @6 atphadl ch@teeisdtot he
obj ect of the setting operation and the transistor 2 5 used at the input
operation t4 ¢igndd¢iad id desbab®. t he same characteristics. \Wen the
characteristics are not uniform between the transistors having no comon

gate ehgctrode, sARGErckhegioR VPR hicRafiél 1AA§IsOP YL G cohdeetedltd WsCad®h drain
according to the setting operation, the 45 characteristic dispersion can

be correct edgiofiaRelest is/cornBetbd %o Wé&@fan%ﬁ'nﬁént@oﬁ i1 5% i ehdl. FoRe o7C:

[
since the tw% transistors having the gate e ectro?eés i n conmon-can restrain

the di \ g tl : i .
e di sper Sélgaﬁg];c% Tolﬁ?lhecgzﬂi[’a@ﬁtgreélbﬁl%tcg%H"@({nglgf:té?,g tge\gslsg%ﬁes%gl\?&ct %ﬁ{ﬁ%gfﬁgxsmtor

adj acent |l y. ransi st or era

O ou ¢ of - Pilotd it relBedtlis orr@eus 4R by 1 (B BB s bABelr b7,

di sposed i he first latch is sho ip Ei.g. 45 apd the correspgndi ng,
circuit vi 25\’261 %apgﬁé%el?rﬁcq—‘w& lﬁﬁ a %ﬁe ?ﬂp‘%ldg}gb%‘ai Fﬁoufcﬁr‘fﬂ?@ﬁﬁogamftf"é’g}syr
conbi ned V\AHI any of the enbodinment forns 1 and 2. (Enbodi ment Form 4] The
detai | &9 sttucture and its operation of the signal line driving circuit 403
as shown in Fig. 15A wil| be described in this enbodiment form and the

si gnal line drivihee pixelcl7 isfprmerhef  light eaitting elemaentag trangistpe of enlikeg (The
digital gradation display of two bits will be described in this enbodi nent
form Fig. Bghtspwitting helemenieinclidesy prvanede; tae cathgdel and ree light vémigting rleysrt
403 in the case of performng the digital gradation display of two bits.
The signal sandwichedbetweeaithe andde4id theacathdde. stin this sp@ifidacion Adhen theanbde ist
latch circuit 416, and the second latch circuit 417. 20 In brief

descri pti onuged ak hepigglasiedtiods, the kathalé fstrefe@idtoek aftbppbsing elcoRedd)Vin dontrast,
plurality of lines of the flip-flop circuits (FF) and the |ike, where the

cl ock siggnawhéstiid ¥thodd R dkdrak dpikseledirod) thafbdei§ relepel th MY SnSSppoksapal
(S-CLKb) are entered. According to the timng of these signals, the

sanpl i ng putgagodd! © THE QAP ehting 18y Rlah as Mﬁ%&gyff%nknoW}igl?tg@tihié@% Piaékez )

supplied fromthe shift Tegister 415 are entered to the

circuit 416’63% gigrhp%n{iitfn%t lalyglt ‘ﬁgs b Cgtlllutctul}ésﬁ 'a @in‘éﬁg?&e?isgrﬂgﬂure( Qi\(giat ﬂmi%tea

1, Digital
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2) is being entered and-according to the timng of entering the sanpling
pul ses, the video si gn‘al) is kept in each line. 46 ail ’.) Wen the video
signal has been kept in every line including the final line in the first

| at ch ci r cusitiucit§, ande that plesqiil sreventomnmyedise nany t bree seftc dasbwnat stiuctuirésc Ui t
417 in the horizontal retrace tine, and the video signal held in the first
l'at ch ci r cUidmihitécense dhl ther Bgitf emiteng tlaydrhinchaleorlighk admision r @lwoteséénbe) Tien,
it is found that one line of the video 5 signal kept in the second | atch

circuit 41%eh@singegrons URPkinglbt abxdRde stabe t R i noRinal OfARClaRd lught héniséignal
line. Wiile the video signal kept in the second latch circuit 417 is being

suppl i ed FC(Phbéi)hBiesSén'i:c) iR SeRdAiRl | 6mPH tHpRt VxBitD Ualk %&F&phbﬁﬁalfétﬂt@ t fifie

shift register 411. Thereafter, The operation wll be repeated, thereby

per f or mgng db&nPIRERESH iy ok anﬁed/eodﬁ lﬁ'eﬂﬂ@%gfd%ic? ﬂang%itﬁéﬁaﬂ%-%mﬂ, gfhtﬂét al
IS enter to the

vi deo signal of one bit ed froma current [ine“connecte

o i tered from it T “Conect ed o th

Cgnal of 1S BpeS Sl sHiAOl ity g1 HniE Rlcr tooHimE ML kb 0
t ce .10 ' ' | it T [ I t

(cor respondrigrftiieh 88 o ishfie HAEAI o€ ifestlcaiaetls o T OV ETT Sour ces

109 for one-bit vj.deq, signal and_two-bit video. si, | are, hel.d.in.the_,
current source ci Il?‘?ﬁﬁiq{‘%t! ﬂ*rWéc‘é(fcr the; ‘f}'r"émi) {soqrﬁeecwlpgﬂ? fsaRIEWdEi? i thet S‘Eﬂ?g lige,g
the second |atch circuif 416 wll be descri'lbed y using Figs. 5, 26 and 27.
At first, t9fEViRgeifeyily, A gprreeopespanding tothe sigealicurrentdu flpvrs aLor sxample: ch
circuit 416 20 shown in Fi g D wWl] be described. Fig. 5 shows the_ outline
of theld griafirquitelenyentinelyded inthe signpldineprithe pixek{ramthe garrent souge siscuit dhal
lines fromthe i-th |line to the (i+2)-th line. In the signal line driving
circuit 40P1eKigaf intheisignak ling rivieg, sirgwit. clevevar, siper Fig. 100 is dizgsampfor
video signal and the constant current source 109 for two-bit video signal
are connectluieflyexplainingtheoutlineof the relationghip argang e wonstant quorentsouider kit for
latch circuit 416. 2 5 Accordingly, the current of the total sumof the
current of vtileo sigealpihe aurtabsairgneaircuin20,tdnd theipixehl7,0f dethibed illmstrationvofcthe
signal flows in the current source circuit 431 belonging to the first latch
circuit 4l6struéitre isNauittedt he structure of the first latch circuit 416 and
the second latch circuit 417 shown in Fig. 26 will be described. Fig. 26

shows tlse outl i neFigdt, aheopdr@ionl (dettiney @peiatid) of the current source circuit 20 for

retaining the signal current lg, will be described by using Figs. 19A and 19B.
Referring to Fig. 19A, the switch 12 and the switch 14 are turned ON, and the switch 13
is turned OFF. In this state, the signal current Ly, is output from the constant current
source 11 for video signal, and flows to the current source circuit 20 from the constant

20  current source 11 for video signal. At this time, since the signal current ly,, is flowing
from the constant current source 11 for video signal, the current flows separately through
current paths I; and I in the current source circuit 20, as shown in Fig. 19A. Fig. 19D
shows the relationship at this time. Needless to say, the relationship is expressed as Ijua
=1+ I,

25 The moment the current starts to flow from the constant current source 11 for
video signal, since no charge is accumulated in the capacitor element 16, the transistor 15

is OFE.  Accordingly, I = 0 and I, = I; are established.

27



circuit 403 in the vi C‘l'ﬂi ty of the three signal lines fromthe i-th line to
the (i+2)-th line. The sh gnal line driving circuit 403 i'ncludes the current
source circuit 431a and the 5 switch 432a, the current source circuit 433a
and the switch 43%argd lsegraduallgniccamulate] iitd chi tapdditdr eladeithBs, vl taChotdmab,
and the current source circuit 433b and the switch 434b in each |ine. The
swi t ches 4Wferedctibegintidlbccdrtibtdadibbath @1eeaodésadf thel caseRoriélBtichO1d (g 198N

pul se. Mutually inverted signals are respectively entered to the swtches

432a and 43Rfer feiferitiaf i dncB 88 biihiRe 8REtrddA has TORAES ViTpoiea iBfFi%.[‘l@E),

setting operation and the input operation is performed on the curre

source cir gyl ﬁands?sotg%wmu{‘lﬂ i(gN,r %rgpfazﬁg qétjﬁéiz?ol&h&ﬁm As d&3ribéd Bﬁ@/ecﬁpﬁcgﬂ;:ﬁ)ut

mrror circult as own |1 n e setting operation and

operatign gan b o) t ' I S~@l.ran N th
current gs oﬁlf % & 2’5?’?@{1#& IH@%I gtdﬁg&ggv}ﬁst @%%X%ﬁglf%g ? glggﬁﬁ%t m%%ﬁggﬁ%%%gﬂ%hor“rlg nt
source circuit 43 ixel  c to the signal |ine can be
omtted. chh{l%l'eougw%g#nﬂgﬁPnpt)rﬁg\??%?gggﬁéei%@\g%tnﬁf he current source circuit 433
and the pixel congected to the signal |ine i.s not cessary. Simlarl o]
The swit ch 434" pr it Regchti oyfEeEesce pauesn e e flpctes B B Rbichpactlofslftiant 16

pi xel connected to the signal Jine,.the switch_43 royi ded between {h

BT rent _SoFEEs a5 fhe g Faicn ol 4SOt bt FaREISE 15 o ThFY SHiBe A0SRy SRor i ibp e
20 omtted. Each of the current source circuits 431a, 433a, 431b, and 433b
has the terG3pdior glempent 16 cpntinues uptil the gatensoures Yaltage of thegtmnsistar 5Heaches 2 ent
source circuits 43la, 433a, 431lb, and 433b are controlled by a signal

suppl i 8 t Hieginethveltage; thatrisnalvolageTNGE) thab allowssthg teansistor iete be Hawa Wwithethe by
usi ng the constant current source 109 for video signal connected to the 25
vi deo | i ne quoignt bni. | Whed chirge agivmulatiaretenminates{Bi poittain Fig.nl I ethecurrent: Iy
source circuit 431a and the current source circuit 431b. The current

(si gnal curstepstfldwiag) Eunther,isintefthoTFTAS is ON, dnt =Ipisresablished (Fig. 4By and t he
current source circuit 431b belonging to the first latch 48 t., ~~)
circuit 416 throudgéxt] e operatiomdinpbt operhid) fion inpguttingithecsignad @urrent Lij s utht
433a and the current source circuit 433b. The current set in the constant
current souigél vHIPbé @ésceibed by tusing Figl €OCH WiRnahé kignhl GRtUNE €5,¢ i Tiput todhda
and the current source circuit 433a. The current set in the current

gener ati@r 1fifell fHe dWiRcHOL3 & tubnddCON, hid HREsWEH ENhnd tHer Sfitchl 14 biel tufe 4O RK.
the 5 current source circuit 433b. The respective switches 434a and 434b

are provi deginBENRERritfeR il iieCibdvaRsdrid' GRPROWI ¥ BeRUR RO LapRHbE BlemlhCHb, S
433a and 433b, and the on/off operation of the switches 434a and 434b iIs

control l'ed @y _tlgnﬁstlo?tigl?si @H S€A cfift rigjnﬂﬁ:laywitilnﬁc Ligha cutid R, AbGs %ggsegi% dOf

t he one-bit video signa ow ng fromthe current “source cifrcurt
th t 1.0f, Y ' . ' : 10 .
cirout 4odhe PRI tepaob R Rl ST P MATR 1 M g A"

i ve- bi i i ded 1. i wh . th . f
et e o0 AT, S e 5T IR oDl M
t dth i xel, d the YA i i d. A di ngl y,. wher
om0 RSk Rk e Aok GoREIS TS LS5Ok GR,

current amount has to be the current value corresponding to 15 the

respective pixelcan flows constantly.

In the current source circuit 20 shown in Fig. 19, as shown in Figs. 19A to 19C,

the operation is divided into an operation (setting operation; corresponding to Figs. 19A

and 19B) for completing a write of the signal current Iy, to the current source circuit 20,

25 and an operation (input operation; corresponding to Fig. 19C) for inputting the signal
current Ly, to the pixel). Then, iﬁ the pikel, a current is supplied to the light emitting

element in accordance with the input signal current Lyy,.
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Next, the structure of ~the first latch circuit 416 and»She second | atch
circuit 417 shown in HRid. 27 will be described. Fig. 27)shows the outline
of the signal Line driving circuit 403 in the vicinity of the three signal
lines fromthe i -he dukieft §curéd€irduit'R) of Rigl 19 ndthe@pable Qﬂ'pchbﬂﬁ‘ingrthd séteing
circuit 403 shown in Fig. 27 is the sanme as the signal |ine 20 driving

circuit 403pshfvh Adld thd -inpft. oG8 simakarleB@s1F.UT 18 he SO44E CRKEder el Getfidsh
and the switch 434b are renoved and that the current held in the curren

source cir ‘b“gkltatiﬂﬁjé?ldi fheSiBR! bpctalioh bl 'd BeChirfditedSGHuREN IS  af 1438w Ut
to the current source circuit 433a, and the description theredf is omtted.
S the si : P : P . .

ince the ¢,o0q sdu&&?cng{u'ltg'awg&lférﬁ%i rperé‘%ec? E@%@%&'éfigh%ralﬁf of %gxh?ﬁx?@s”efkge

nunber of the circul enentS co W ne I'Ving

circuit .40 .in F 26, t I i1 A . 1i.n . ving
ci v out t Sao Dt D Pubded#hn o alfiaRESAHPifels S Pufeh A Bt il b o
one-bit video signal, flow ng from 49 the current source,.circujt. 43la
and the cudtrtved it he BB imer e b RSt iER p FrieH i hich Be oo
circuit 431b, fones tﬂ fl.owin the &grrent source circuit 433a, In oth%r
words, the$ EHPERG fasn i MOL AR 1, ABe pRixel, 0BHI, 0RS GHETFRL SQUICE, et jmay, be
portion where the current flows fromthe current source circuit 43la and

t he currentPretdedfor eachsignal ling geach colyEm} t he current source circuit 433a,
and the D/ A conversion is perfornmed. Accordingly, when the current is
suppl i ed from t hé\lghough thetransister k5 efithe suisentsoufce circuit 20 ishown dn ezch of igmt
has to be the current val ue corresponding to the respective bits. In the

si gnal 10i nel9%¥ tov19giscofrrechanngtypeHbewransistpr §$ of the cugrentismiirgercireuite() may be
digital video signal is a bright signal, the signal current is supplied
from the redpedtanne type,of cous®. sHereca circuit diagsnt fortthecsse wdiere the transistor 15
contrary, when the video signal is a dark signal, the latch pul se between

t he respectis\of peclranaelttypo iy stovai ircBigt 39anBefening toEig. i19Fcmnheral Bedenstes as
not to supply the current to the pixel. Nanely, in the respective current
source ci r céonbtant Sdderd NdudcdSfor vided &ighdl] kwitcles 3100 39 énch QiR tadstimicoridu vl
(VGS) is controlled by the video signal and brightness is controlled by

using the adayidat (ﬁinswe&l)_cumsgta tsviRfingl FndtRM, tiinkdial B5 Wex@bs 4 UrdnSRtor
the sanpling pul se supplied fromthe shift register 415 is entered into the

termngls a @f-cﬁaﬁﬁel‘iﬁegﬁmm&@%@Eeﬂés%aba&ﬁir(%[ﬁﬁé?ﬂ, 4rfd dudferhl Jﬁ&cnbﬁ:%]f&rbiﬁel.

circuit 416. Then, latch pulse is entered into the termnal a of the

current so Ctﬁiscélﬁﬁdﬂiltncplﬁfowﬁ,g Osvbi élt e tﬁf %Mﬁt&)ﬁsg,ha | fihe llbiaé)a(f}tl;z ele%?enlt Rt he

enbodi ment form since the two-bit digital gradation display 1s perforned,

four curreng,g refe%tr?é \{ifcl‘%igto%n%?p]oﬂding:‘ié@cué@&tl%oul%@@gg%g??.ar e provided in

every one signa I ne current Source circuit S not provided in

the structure of Fi 27).. sum.n hat,the r ective si curyents

[ da~"t1 owi ng. r el rafigior A3 P RhORkH ik " SHRTELe SPptc PRl L f el
current source circuit 433a,and between cyryent source clrcuit 431b
ond the curiegin afoff andsiEas B opaedtEr VAT A e Binef Rboptiedtedio bk Stimtattan
be controlled in 22=4 steps. The respective cunreg%ggource circuits 431a,
433a, £91b, CHIAt 3auEe An bmerad elestrodes of thecapycitey elrmeny 3oHs cepnectfd to Vdd,
structures of the current source circuits shown in Fig. 6, Fig. 7, Fig. 29,
Fig. 30, Fignd the othesglachede jsonnpgtpd {hihesyritch 6. s die capaditos glemeny 36 plays
adopt not only one nethod but also they nmay adopt a plurality of nethods.
Her eaf t er, e efkzolging thef gat¢rsourcerivltage obthedfansistor 38t hods used in the current
5 source circuits (the current source circuits 431la, 431b, 433a, and 433b)
in Fig. 26 and i tOpemtioh ofitlid curendsance biechit IhoehFiganIBxisasiplilar ¢4 tlehsperation
conbi nati on of the nethods used in the current source circuits (the current

source circyf the ditfent séwth cireiid 203&R¢ribed dboFe, exceptIfori the obreht-flviv! dirdetion,
described. In Fig. 26, as the exanple of the conbination of the nethods

used i npd heardiug e dekCrigot herddt Will bk dnliftOEh&re! T Blihe LAY S &igntp the chddm
431b; 433a, and 433b), I1n the current
source circuit in which the polarity of the transistor 15 is changed without changing the

current-flow direction, the circuit diagram of Fig. 7A may be referenced.
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source circuit (the curment source circuits 43la and 43]1b) belonging to the
first latch circuit 416’and the current source circuits’(the current source
circuits 433a and 433b) belonging to the second latch circuit 417, the case
wher e one is the Note ¢hattinaRigsBhvihe icariengflo®Alirmetion lie thwt dunte asit Fig. A9F; ént
mrror circuit shown in Fig. 6C will be described. 15 The current source
circuit of whieh ¢he tandistot B5ds ofi d-ChiininelasypsN0Whe icapdditor efemdnt36ais doansdted WO
transi stors and the gate el ectrodes of the two transistors are conmon or

el ectri cal Ipetvecsangiet g&te and eIt 6res] oRIIRY QranSistor 35, t Ithe! 5638 poRinbial BRGhSS
the source region and the drain region of one transistor and one of the

sour ce regitpisRiE I aritisAdiwb&D HRscHfing BFeralidie and 1RO Hiput Q)F)eﬁfiﬁn.r efB&eldvel y
connected to different circuit elenments.” For 20 exanpl'e, I'n the current
source gir . ;

(one. of ot e veh el i Sdbete Pt yitjes Bt . A B0IcE} O6apedD b hBLY sl .

const ant cyf.& the other transistor (one of the source region
and the drgpﬁ&?gaﬁﬁwﬁo%"?lwd’i s connected to the pixel. At first, a

deser Pt on 01 8 T he bR 085 s o o ORI BB 2
e e BBty S o, B s e Mty

bel onging to the second |l atch circuif 417 are the current mrror 51 .
Cirouts asheHARS f%g&.v%@eﬂ 2 qyrieps Hows among cirpibelepsnisy o kiig- 200y shows the

bel onging to the respective current source circuits (the current source _
ci rcui £8 43gktignship beyeen fhe current; flewiag throyeh epch pathcandcthe tinerin writing the g.
6C, one is tes?ectively connected to the current source circuits 43la and
431b bel ongigngl cerretidad itg the quereatsagrgectifcnits 1 Biga AQE shews theaelatianship between
respectivegﬁ connected to the pixel through the switches 434a and 434b. In
the two tr dheivoltagesacsumubated im actapacifor rebameritrdbuithat s, tha @ate-sourds yoltages ofihen
the Wgate width)/L(gate length) ratio of the transistor connected to the
pi xel is sdransistirl 4y, 44hand tthatingf int weitingghe isignal coventelgficd the aareht sourcent
source circuit (the current source circuits 431la and 431b) belonging to the
first |atcheiuitc UFurthdd in the civouit didgran® ontFigd) 204pp 20C, humeral kid denvsdsaat
current source 109 for video signal can be nade greater. For exanple,

assuneishatconf@necirtsnt sédrcé bér ¥idéd §iBhalgh ¥Ritch @218 sBhic®hdidiordeviiSiving a
assum ng that the WL ratio of the transistor connected to the pixel is W

and that theyilhing' fincGom fnunli@alk 48 ld 4P denof 14diR6 s [(R-Bft] ¢ifd) Sim&al i €
circuit {the current source circuits 431a and 431b) is (2xWa), "the current

of (2xP) W ddnoR§ adpMiio? LUt dnldrunRR Al A dendtés kel 1S 15 A€ &gb&ﬂ&ehpforag, geo

signal. Thus, the current supplied fromthe constiant current source 10 or

vi deo si gnahe SaficRB2) 6 E[aﬂaagrs dPGIERy aR@Eﬁeoaagiéagllrfftcb‘g}et%g&gg{jlgpgs%ﬁfn%ﬁcg?c of

each current source circuit (the currént sour

qui ckly and_; u I . h rent sQuree,girguit t curr.ent
source ci I’Ccl.}lﬂ:'[ﬁg %%pé%%w%gb% cgltraﬁ){lr’]é:&r']}ﬁct%}%uﬁezgecgﬁg F“zftg C rgxg}n'gc[}p?s ﬂd]
are the current mrror circuits.as. s in.Fig, 20 6C, th ate

W Gt hy POC gy upolscir Shésy siie” AP Anan s af g s an acfe a6 RHRYRSS on
each bit. As a resu|t, 6he current flomﬁn%_fron1the constant current source
109 for vi d¥9%™&; inkiesoR0B pad) Yife copformqthostoshayrn émEig. | 8 ey pemPmitted.
first latch circuit to the second latch circuit can be increased. Nanely,

t he curr ent Netedhati this sperification; s gupentriasypphied ifag a ganyanticyerertsoutre Mnfon
the current source circuits (the current source 2 5 circuits 433a and 433b)
bel ongi ng tvoidengignak imthd aumént cionrngi circhit7ofathe fitrse latah roinouit,nfher aurrent seurice s
as shown in Fig. 6C, the nmagnification of a current varies in the above
current m narcuitwirtbnsecond/bateh sipadt flowsh lcyrremttto ahd pivel ahneaaptoytha gignhHine.
current fromthe second 52 ~~|l~l latch circuit, the current anount

beconmegss maHb®everNa¢re] ih oidee t¢ Simiphify the deieeipaas edcwtent RoudP kirc®P &8 fhicNa
time and the current flowing to the pixel beconmes smaller. Therefore, in

the case ofcl&ta@mquu?guwﬁom ESf3tant E@Rdt R6urch TSl villed &iBndtitd & 'pidel EOndelRd to

second latch circuit and performng the setting operation on the current

- source Ci rCé‘Ei"gﬁalencﬁé"&’es%ﬁ?éH?d latch circuit, 5 the current flowng to the
current source circults of the second latch circuit does not becone snaller

but it is large, and therefore, the setting operation can be perforned

qui ckly. Next, a description will be nadeygn the case where the current

source circuits (the current source circuits 431a and 431b) belonging to

the first latch circuit 416 are the 10 current mrror circuit as shown in

Fig. 6C and the current source circuits (the current source circuits 433a

and 433b) belonging to the second latch circuit 417 are the circuits as

o Y N e -, Y



For exanple, assune t H t he amount of the current gixen to the pixel is P.
Then, assuming that thHe’WL, ratio of the transistor coAnected to each
current source circuit (the 2 5 current source circuits 433a and 433hb)

bel ongi ng t o t he /s smaoe régivic bf dier -ohdnnéll fFansisttid B idcornettet he V&b Landos ideaif
the transi stor connected to the constant current source 109 for video
signal is @&oN¢heredfliecontiecrdtto efe Kided3igialldurient siupl 41ed A seutcé Fegicroshant
current source 53 109 for video signal. Thus, the current supplied from

t he const anicauhélttinsieot £Lis Enécdéd 10 Vex afll AndthinCRBioAGhER6f RasoRfecttd & £DY
perform ng the setting operation of the current source circuits (the

current Soy&eAnAi4gol the LigRdemitinh ddHaht 411 Clshy oPAECRSES bR dhpa b;&lég%t

current source circuits (the current source circuits 431a and 431

current source cirouits (the curt et and”431b) 5

chown”| BUFig 1 BRaieckl g BT IR i FROVBRFRQEASML B0 of i ol O
b h ' ' | $ocee t &1 ow

The const anteicef BORAHEAtH R ufge Blokuod, &t GEMAliydy Ba SHIAY" e Wge" O
h [ ' h i

The const aberir A elev 3 1piebt phifnebe bl Eudlagkf e e AABURDRIgR0RT, 1 (D

WL ratio of the transistor connected to the seco lLatch. circyit. In.a
Short - the w Lt V9B At Rraifean e cigren b SERRY 7 < hrEvigkt it el 4B on
is set larger.than the WL ratio of %he transi stor of perform.ng the iﬂ€Ut
oper ati on. GFY&RE CIFGHE. ¢ £} pusmentcgrresponding fo the signa §8FFP‘n‘gﬂ'ﬂ S¥0RT X her
words, the current flowng fromthe constant current source 109 for video
si gnal 18an Beirswifctlemsnteinclided i the, signal Hnepr the gixeh fromithe cyfrent spurcagarsuit n
the case where the both of the current source circuits (the current source
circuits 43bapramideddnthe pignaiinendriviog cireuit r Bowewgerc bine¢ Figyi20 is aaliagram foe
current source circuits (the current source circuits 433a and 433b)

bel ongi ng thrieflyeexplaining thetovHinei ofcthe trelatignshipe among dhe censtanticurrent sourcsufor s
as shown in Fig. 6C. For exanple, assunme that the current anmount given to
the pixel ivddéa sigealutt, the @@rdnit aoyrce wirewit 25cand thetpisd A’ @ detailediitlugttation of
current source circuits 433a and 433b) belonging to the second | atch
circuit 41%he stkudtive i$§ vmittedansi stors of each current mirror circuit as shown
in Fig. 6C, the WL ratio of the transistor connected to the pixel is VW
and thesWL rati dnGhe clifedt'sdfdedireuit QSNGTeRiE €20, the sizedlof the rteimbis®Rd43 @nd 44
circuit belonging to the first latch circuit 416 is (2xWa). Then, the

current anoyRimpPetAITES Herdifaitedr NusinpediBREM FefeRined sPhb6ld] 4 c4bd Wwhefe the sizes of
Sinilarly, assumng that the WL ratio of the transistor connected to the

constant CULE eRhsiSOW 45 add 94 TR idéhlER anli A Bke tR diZes Mnudh ny Jterdnf Wil bg‘;

the transi stor connected to the second latch circuit 417 becones Wbh. Th

the currentqQuRu ?f‘c?%)!i%? t{/’u Wﬂgse %bﬂ tcr?ﬁocl, gﬂc’f (];asf: Othefd fidlside8bf 'fhccljrz{lﬁiéiui[rs 436.

Then, the current o : e suppl romthe constant curren

sour ce 109 fiof 4 ¥l 120, 8.9l B vl beDhdscBLL bYshle b -sighly Surrb iy, ST Q!

supplied from the cons current source €0 %I gna “PHe

i ncreased, thereb erform t he.setti,ng ,operation of the curfent, soyrce
' ot 200 $ARF JYHBHE RS st e Ok ragishrs 43 e bt etafoat Bl OF Bt
current mryror circujt as shown in Fig., 6C the \Wgate width)/L(gate

| engt h) rat Py usingensignak gueend the dag aeice aﬂgjée&t\ﬁ-pendﬁw& (Bpf hacsizasi of thas o
result, the current flow ng fromthe constant current source 109 for video
si gnal of ttensistare 43mind 4daate determingd woing the kalue o6V (sateridth)/LigatoMengtiptafo

of the transistor of performng the setting operation is 10 nade | arger

t han the W ¢achéuansistof. t he transi stor of performing the input operation
Then, the current fvr performng the setting operation, in other words, the
current fl ow ng fFisst) theecasowhemrthe sizes enthe sansisord 49 afd 44 aredaotusil g ideintican
be much nore increased. Wien the current source circuit of the first latch
circuit2g s Wilebedes@ivedm MOrbegin’ with! ofFatidiOlt retitfihg theS&igndlnwyréhd 144 Ain theOf
the transistor connected to the constant

current source circuit 20 will be described by using Figs. 20A and 20B. Referring to

Fig. 20A, when the switch 42 is turned ON, the signal current Iy, is set in the video
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15 current source 109 ,,f-—gr video signal is set larger than the WL ratio of
the transi stor connectied to the second latch circuit. {When the current
source circuit of the second latch circuit is the current mrror circuit as
shown i n Fisgengp Currtfiolfce 4125h lofus ey tRABSHSEP bufiPANGGH idedSidd

| at ch circul ?s rsfet | ar ger’than trsle L ra?llio o%utﬁ@rk?’?aﬁgﬁog%&rela%#ﬁg%ed
to the pixgl L d1neys 2 | - ol i 1 in
t he case vvhérteé tchgg%ti%(ﬂ]p%’!‘ A lIgtﬁ%su'r rlgehntﬁhsé 5@?‘% & I%cﬁgﬁi%[ésn %'? ﬁgc%vuﬂf'?‘e%rglﬁl i@lﬂg ce
circuits 4 i . fins t i it 41 th
current - sodran 4 ool offuf 3hie8 il siehd o, R ilrel BENS hepetdsroud
bel onging to the second latch circuit 417 are e circuits.as o] i ig.
o 1 t he erieaCBRE S ind BUE ths it Sokd cBe o iR n i 2GA " Phien 200
since the nunber, of the transi.stors ranged in the 2 5 current sourc
circuit car‘?lﬂﬁgs dhe relationghip;at this fimg. ¢ %&%gﬁtobvy’tthﬁ r@ﬁ‘é?‘b?glpeﬁsi%ﬂeésed as lata

di spersion in the transistors can be restrained. Nanely, since the

transi stor ‘Tbr*berform’ ng the setting operation and the transistor for
perform ng the input operation are the sane, there is no ill 55 ef f ect
caused by the di sh mpgenbthegustent sfarts fo fowstremsthe videohvigral cuenent snveeecdl,
circuits belonging to the first latch circuit 416, the type of the circuit
as shown i rfileqio ehargrmis ysb aconatiaed imthetgapacitsfr elament 46y thettransistors 43 modidd as
shown in Fig. 6C may be used, in a mxed way. Simlarly, also in the
current souware OFF. cifccoidingly, & o gnd i o It dve establishdd] at ch circuit 417, the
above types may be used in a m xed way. Especially, in the current source
circui &of or | owerThxin, chiuge eistdreduallyr sscunfulaed rigtof the neapheitaroclsinant 46,usndat
source 109 for video signal becones smaller, it is effective to increase

t he currentpotaitiad differexsdert@gimao @eturcidtwsel both elddtioded oBtheSdapicitar Rldmeht 46C.
10 Nanely, since in the current source circuit for lower bit, the current

val ue f1 ow (Fgg.f20B)) t WehehaRE polehlifiNdiffeRUES Bf BbthQHE klecodd¥Bilas reddhed 3] {poifl
operation takes a long tine. Then, if the current value is increased by

using the CArihef. DDY)OfheClrirkittdrs A3 AUOUA akd) tithed RE, add"B>bi ifRstapligRdf Ost he
setting operation can be shortened. In the current mrror circuit as shown

|0 F1g. 5Cadbtbd Mevedbincfanl, 110 «f LAVHIR! B! radualR AL APsblGnEHfrent keeps

el ectrodes i n conmon of e r'i cal I'y “tonnect aracteris

of the,two IS I I . r . i ed. I are
di spor 254, A6 * g ARG 5 Shnihidoly SelBAA BHRECAEdrbiigiod: 96
however, the currgnt val u lied to th i xel or.the signal. |ine i

sl 1. Ther ef or e, LIGRS{ERYaT dfifetRace; ooy on Loih he Epotfires HFge FaRagiarielsiuerd 46
di spersed, its influence is a ljttle i ng,.to thi inth urrent source
2 07l rout t5oFE Pl B soutes vplds ot eadl 8 s renbiofors B, pE AR TR, chatge
circuit as shown in Fi b 6C. In slurmar @{ adoBt i,ng the current mrror
circuit as %9‘?8%‘}1‘1‘%?“#8.6 gRpagiter glementedo cortinugy, Untlthoyeatersqurcs voltages ot the,
val ue, the current supplied fromthe constant current source 109 for video
si gnal can Wnsisters 44 aad 44 gachyreaely g desiredriwltage tthads,apenitage 6KGSD thanallews thent
source circuit can be performed accurately. 25 In the current mrror

ci rcui 20as Emsigtor 44 tojby. flesxm withdhecurrent &iaa.| eWdien charge peqsnuylatdosterminateg (Bhe
gate electrodes in comon, and if the characteristics of the two

t ransi st or spantindFigp20E)e the ¢ument lyr stepst Bowingp| iFedthé¢hsined thenrarsistats 4p and dd.
By setting each WL ratio of the 56 ,\ i channel wi dth Wand the channel
|l ength L ofakl@Niwg £ hagestabliohal @ig.@oBh di fferent val ue,

Next, operation for inputting the signal current Iy, to the pixel will be described

by using Fig. 20C. First, the switch 42 is turned OFF. Since VGS written at the

25  above-described operation is retained in the capacitor element 46, the transistors 43 and
44 are ON. A current identical with the signal current Iy, flows from the pixel 47.

Thus, the signal current Ly, is input to the pixel. At this time, when the transistor 44 is
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the current amount can-he changed. Generally, the current at the setting
operation tine is nade l'arger. As a result, the settihg/operation can be
performed quickly. The current at the setting operation tinme corresponds to

the currentseswidperftd il b QatuPationGregOAS LI B SoRifde-Gai @(ﬂtn#@%fftﬁbr triisie6r 44
signal in the case of the current source circuit of the tirst |atch

circuit, aRdribd, thOEUrRAPAGH MR thd}FixE'tah B8 HloMMRAdRE vAriAIPnt e current source
of the first latch circuit in the case of the current source circuit of the

second | atch cirgyi : ! : ecof [ i CAY t
as shown in Fig. Cllg'&l?c (ﬁ% Ogﬁgﬁ‘gﬁ'ﬁlﬁﬂﬁgﬁg“‘g?‘ﬁgmg@% ?e;’gc‘}égéﬂg ﬁigﬁsvﬂt%&l S
substanti al;, t r enty, f 1 t i t e i on {.iqe.
~Therefore, l% ﬁg@%deﬁﬁ F’f %r%uggétf%gnqeng% 2(9 gget P ‘?‘E‘S“% g& rugﬁ‘%otrll1 g (% 5&%‘%& sulggfmfm

i ncreasgd. MHo er..the transistor for supplying, the .current. at.the setting
oper at B (1 € s Sl Gitep 30yred 417 s ABa? hsoitns, SEGRE de o for PRIRE o
the input aperation tinme. Accordi.ngl there is no influence of dispersion
anong t he PP&M ifQy ﬂ}es‘.:“r‘ffﬁ'érsgflfﬁee?‘r‘g‘t‘ty?% Bh hectuplementgd simultapeopsly ith dhg 1y 5
proper conbi nat i 02, in the, re?pecti ye latch circyits, or in 15 the

respect i ve 9PEraLiop (fngpt aperatipp) fordnputtingasigpal te ekl i rror circuit as shown
in Fig. 6Cin the portion where a |arger current at the setting operation
tinme is desired, Ngkb 2 6eserwherethesizes ofsths trappistops £3 gnd gA are, muteallyotiffereat
where the nore accurate current is desired. An exanple of the conbination
of the met oillsbe slesershed; n Ameperatiormf thouewrent ispuiget eirquitu2p datsimiar ¢@ the
circuits 431a, 431b, and 433a) in Fig. 27 and its nerit will be 2 0

descri bed. abpvé-describ@d operdtiew;rthetefare, avilédcripgomtiaecdfiwillte amiedliesr. e When
current source circuits (the current source circuits 431la and 431b)

bel ongi ng tthe siaes 6f the ttransisiols 43 andi#4 arthfumaby tifferenty thersignal omtent ilf,glset én as
shown in Fig. 6C and the current source circuit (the current source circuit
433a) bel onhe nigled Bignabcoramossurcadt s inevitatily didflefert Srdoh ehecdigtal ichirradt IsoWat i N
Fig. 2 5 6A In this case, in the tw transistors of each current source

circuit (thovedifor h8tpited W7Ce Thie ldiffereficcithdrcbaftest ABPendshuit thie ditfbrencabét@8én
mrror circuit as shown in Fig. 6C, one is connected to the constant

current SOUnE Qalh&Pof W(gite SABMYALIBAE 1drigfH) 0P AR tRinkisRNl43 Wy 4t s) and 57
the other is connected to the current source circuit (the current source

circui 45433a) bel J tRa b Gl is
wi dt h)}l C( gat e Ienlgt )gqu}i’ttlﬂg Vgg‘ ?ﬁggyéhgﬁéﬁséﬁbf:%%ﬁ% ?%%’a?@hﬁé&‘@%r%g?ﬁg
source Cir Ggi Ol C i i . I i t .

atch i root-2ay et Eloidbe, oy [ Bdhosk Pgnl Ak S BEIREGRRE
t he constant, cufr sSQur c 09. for..video, si |, the current, anpunt
supplied fr‘%lrlﬁ Lhéa’eg} Iﬁs%aalhet 8% lil}ll’cl’ ter?]'fsmst%ruggés %69 a?%:f élll %18 g F‘%jn ﬁ‘c“gg‘ﬁ Brent

i ncreased. For exa e, .ass that the current .amunt given to the pi.xel
e e suroNfee: SRRt fo o W SRl e Lh SRR Dot SR Buleb i
current source. ciycuit (the,current 10 source .circujt 433a) .bel onging to

t he second rF%ﬁ“éﬁccéf %\Rctcg‘ﬂﬁdi sﬂﬂﬁ’ e Fettingopertionpqn ea‘f‘?‘ﬂﬁﬁ%’dﬂm? ¥r ansi st or
connected to the constant current source 109 for video_ signal is_ (2xWa),
the culPent of (2L tragsistorpd3 ang Aok the cusrant pRuUIEEHEGWNS I gach of Figsu2A ta oo
for video signal. Thus, the current anount supplied formthe constant
current sowd¥eare0sf f-chanpeliypeshbufrthe trangistbes 4handedd ofi thet ¢uereabyoyses Civcuit 23

the setting operation of the current source circuits
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
25 is a semiconductor device having a switching function, numerals 43 and 44 denote
transistors (p-channel type), numeral 46 denotes a capacitor element, and numeral 47

denotes a pixel. In this embodiment form, the switch 42, the transistors 43 and 44, and
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15 (the current sourcefﬁircuits 431a and 431b) accurately. Wen the current
source circuits (the durrent source circuit 43la and 43 b) belonging to the
first latch circuit 416 are the current mrror circuits as shown in Fig.
6C, the W gié eapacidorglémentottt formeangldtiric airéuit cirrespomding 6018 cairent soaice kircuit
changed depending on each bit. As a result, the current flowng fromthe
constant cggrent source 109 for video 2 0 signal of the |lower bit can be
much nmore increased. Nanely, the WL of the transistor connected to the

constant current £Qse€ rddién bPthe\p-eRnel @RRistd543RAQnnBEEE ko MaANadd e difid of
the transi stor connected 1o the second latch circuit. In a short, the WL

of the tr angkshfierdr REEbALd o W oRRldrt RAmORNRIOR | 54 SBhrceAefiBh drA0

the WL rat1io of the transistor of pertformng the I nput operatio

the 2 55 cur r—(?r%n%loﬁ'alﬁfslr’t{;eroﬁ{ms r&nﬁ{lﬁef ot {’H?,gangpaeﬁxaiﬂl%gl(*doﬁﬂe%? & cd’éB'é&lE? t(%: g ﬁ

current fldwng from constant current’ source Vi deo signa

be much nore i.ncreased. t...a description-wll -b de.i,n the .case where
Che cur r ontem gt e R it EFlenPlr.° oML of 8 SRE T b dapfeiiteleniE,
and 431b) bglonging . to the first, |at circuit .416 are .the circuits as
Shown i n Fid S tiie S RurAtd U aibes e is ot 1o Tt e S etdodtR of
433a) belonging to the se d latch circyit 417 i,s the curre mrror
circuit as ‘gﬁb‘gﬂs‘ﬁﬂ“ﬁfﬁ?nfg@ I'h'“‘t tApacitoflement 4Gplays @ rolp é?ﬁé‘f’g{“& gatgsowge h
current source circuit (the cur rgnt source circuits 5 433a and 433b) that

i s the cur rolegssofiths ragsisters d33ad ddown Fig. 6C, one is connected to the
current source-circuit (the current source circuit 433a) belonging to the
first R8tch circuPperatign afthetayerept spce sireuinbof Eig. 24 is lsanibarde that\ghewntime
Wgate wdth)/L(gate length) ratio of the transistor connected to the pixel
i s set snaldash afhEigst Figs. 20A He 20Grexieptofor cthanmeteatiflow directiom; ramdt thys,ua ce
circuit 10 belonging to the first latch circuit 416, the current anount
suppl i ed f rdescrigtéoncthesdodinwillche pearitteds benec e Il @ie Ease ofi dhsigningythel cworent lseurice r st
latch circuit can be nade | arger. For exanple, assune that the anount of

t he currentcigiuitdn widch ke polxdtiesi of tRe trhhsistorsadd amd 44 atehetiangée withbutr chiahging f
the transistor connected to the pixel is Wa and that the WL ratio of the

transi stor theoneadtdtbv dirédiionChig! PBand Big. 68 ntiybeutferdneédingi ng to the first
latch 15 circuit 417 is (2xWa), the current of (2xP) will be supplied from

the fingt |atch cCin'supidhary,[iUie clifiéntGear@ Wirciit PPFigd9f herdubeft hdviss the3hmb
circuit can be increased, thereby performng the setting operation of each

current so 0] i L ’ ; i : :
Cocur at of v SRERdecHthad 4 Ve S PRere S L CE T B¢ Curefid d6bedy od Kok pixel.

the CUr f ent 1 SGHELGofysD il Gipihi! Qufchl1B, € UEE B SQUERR Glefehlishcd 1 uchllr 431

b) belonging tot rrst Fatch circuit 4 e current source circuit
(the curt enj, SORERINE biskdtls fodditlo BE LRI Nind Qutddf i< SfludnRb By Chdiditilin 17
are the current "'mnof cifcults @as shown in Fi g. . For “exanpl e; assure
t hat the cugrent anou itven to the.pjx i.s P Assum ng that, in each
current sou?l]f"l acieir ggﬁ ‘?fttP? gnsdﬁpﬁsé’ﬁ?wg%twgée S?rge&tj F?urgﬁglé‘} el onging to the
20 In each of the current source circuits of Fig. 19 and Fig. 6B, the signal current
Lsata cannot be output to the pixel from the current source circuit in a period during which
the setting operation is performed. Thus, two current source circuits are preferably
provided for each signal line, in which an operation (setting operation) for setting a signal
is performed to one of the current source circuits, and an operation (input operation) for
25  inputting Ls,, to the pixel is performed using the other current source circuit.

However, in the case where the setting operation and the input operation are not

performed at the same time, only one current source circuit may be provided for each
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2 5 second latch circuit, 417, in each of the two transi-stors of the current
mrror circuit as shown lin Fig. 6C, the WL ratio of thé transistor
connected to the pixel is WA, and the WL ratio of the transistor connected
to each curcohimiin.sODleC euGért outcebeircuigof @adto of Mg 12984 ah@tIOA FOsimiladito thié t
416 is (2xWa). Then, the current anount beconmes twice in the second |atch

circuit 41¢urreht¥duddd dircudSSTUFTE.NID, leRadpt tfBEth¥/connéctibh An@fcubieft-AI6@ Pathit OThe
connected to the constant current source 109 for video signal is (2xW),

the WL ratdufieRi§ séui8e lcirdii® iottBE. 8ANRCiRMat, Coxdeh forS @i OfiftetdicE n Ghigiiiulie 417
becones W. Then, the current anpunt becones twice in the first lattch

circuit 41@6t\%'é%nl’hctéﬁ?reﬁf"§lgﬁ)msd cff‘or{i‘l’ Lo¥tddt ddfredt! rl:@%%&%ﬁx?%%ﬁh nt

current source 109 for vid signal (for one bit and two bits). Thus, the

current 5S“R§Jd1 ft e fc[nggﬁtt &%{&O&%ﬁ{“ T uf:pa‘nt SOUCE Sirfifls B?][Fi%/dh%%)ar?d %B?' ar¢@n
, ereby per etting

be i ncrease ertormng the's operatron o e curreén

source circuit,. quickly. and urately. 10 n,the gurrent. sourc ircuits
(the cur r ettt Ao tol B BREURS In'mai Bkl " S 001G, oy
circuit 416 are the current mryr circujts as shown,n Fig. 6C,_the Wgate
Wi dt hy J L( gOBS R, SBrEt 39vige gpnd, dhe, curcent P nHOM, NG F4ELY TSN BiFeE on
each bit. As a result, the current floming fromthe constant current source
109 for vi dscdicgilyindfig 37, oplthegate wigth §¥ of the trapsistor; is differenibetween the
Nanely, the WL ratio of the transistor connected to the constant current
sour ce 109 SeHing\Qngeation; and the inpuggperatigniga Figh HB amb348, only the gaterengtip L is
transi stor connected to the second |atch circuit. In a short, the WL,
ratio &P peliffeicht befwene theesettinggopssatian anshthe dnptweragiogeand ptharst ave similartat i o
of the transistor of performng the input operation. Then, the current for
per f or m ng thess of ¢he strugtusp of theicorrenti sourse leircuihvioy Big, 19.he current flowi ng from
the 20 constant current source 109 for video signal can be nuch nore

i ncreased. At | adn,eaeh € ther ¢yptent sowice IcirbwitseitiBigs.n20 wed 2 hsthe signak carnent g, h
of the current source circuits (the current source circuits 431la and 431b)
bel ongi ng tset irhthef ¢onstant ateéntGourugi ind4the vahet dththecduirean floSdny Gt pikel dre
(the current source circuit 433a) belonging to the second latch circuit 417

are the cirdepbidenddn3hi©vihed of theGwobfansistors PRoviaérinofhekRntisduiee titcuici MeUi t
2 5 as showmn in Fig. 6A, since the nunber of the transistors arranged in

the cunkentoth@UkERISC tHeCishal CARreRE 16 SSENLthe Eodstadt IcBAknCUTE aRY thdBurrent
characteristic dispersion can be restrained. Nanely, since the transistor
for perfor MQGingh§ tREhikeiNAn BeSkBitdally ARy hitaRai debighfe RO i (Rat
perform ng then?npdﬁﬁgperagion arg phe sgne,ythere ?s Hg g%l e? g% égﬁged
by the dis I h aps . Je LG .
constant cor oL (BEkQEREY"G eRRS RaRkton, BrdVide 6 R Cultbit sdtfec Ll
video |ine j . ta u e. r
Puoobit 5 GRS, SbR pPEYsE R Bl T2 o pisE b AT Cim e chifCyhers,
two bits. Assum ng that . the cyrrent.su i.ed fromthe constant curren

Sour ce. 100 VEPIBAds fied im s diafhirshic? B Ui fFbeastErs. ST RroRho Gues
const ant current_éource 109 for two-bit video signal is 2I. The invention,
howevert? i aNddRobilit ricted to this, but the current amounts respectively
supplied fromthe constant current source 109 for one-bit video signal and
the constant cur riaxther,ongach ek theomurregt seuree pireuits fdies i Phand 2hthgsigaycan
sanme. Wien the current anounts respectively supplied fromthe constant
current soubeénpnogoithe pired-during ihe settiniggepdrationd (That ds ribe sattinguopegationsfoar ce
109 for two-bit video signal are the sanme, the operation condition and the
| oad can besettirg thersigramhdai be tpeformét simul@nedusly withrie opgrtibs (inpuoopdration)
respective current source circuits can be the sane. 15 At that tine, the
current m rfoplinitliggitie signa hede pireli ThusQunlikeatio Rufrentt ukdeecitduitr A RigsDYr ce
circuits (the current source circuits 431la and 431b) belonging to the first

| at ch Qis Cuivio dikfent Sdtiréd @Fcuits Ho h6t MRE RS BAprovidedifh st Mfdal ligkl 0 of the
transi stor belonging to the current source circuit 431a and the transistor

bel onging to the ppy ?gég&msﬂ%lﬁﬁmc(v'itﬁuliht‘: £H3%0 sthictlrel can' SibredsNe MiftfllichcRloft e

current amount suppl fromthe current source 20 circui't 431a and the
current ano . j . j i can be set at
21, “The- cu SsdpH P AT SRRdARIE S bp RIS R it lo fabLSRE 0, °01 9
the current source circuits for all bits but also the current source
circuits for sonme bit. It is preferable tfat the current mnor circuit as
shown in Fig. 6Cis used for the current source circuit for 2 5 | ower bit
and the circuit as showmn in Fig. 6A is used for the current source circuit
for upper bit. Because the current source circuit for upper bit has a great
effect on the current 61 ~~) value even if the characteristics of the

-, Y o, T S R S o - o




transi stors are dispersed by 10% Assum ng that the curyent anount for one
bit is |, the dispersilod amount is 0.11. Since the cutrént amount for three
bits becones 8l, the dispersion anount beconmes 0.8l. Thus, the current
source circuit for upper bit is nuch influenced even by a little dispersion
of the characteristic of the transistor. 10 Therefore, a method of having

t he | east effect i sion is preferable. Further, since the
current val ue in e 8&?&%ﬁ?§?%{ upper bit is great, it is easy to do the

setting operatio il odihi) U Vv Iu t smal.l .in the
current for Iome?nﬁy$ enlp?ﬁqghg s%efgje(ﬁ ?ghﬁ%@ ‘“”é%vtg‘ ﬂﬁ?pga

Si nce the cUrr & al.ue .is bi, t S not
casy to doSiemel e d i e trﬁfa%wciet‘ pveaigm Pl o Esrutefing B 1on, "1t i s
pref erabl e that hge rrent, mrror ? %furt as shown in Fué 6C I use for
the curtent sourd®@ed} &ﬁrtl“%rier'& pveption %“E?SF% giRxg o 03

6A i s used {or t he current source circuit for it. | n the case of

Fig. 26, iPluralityaf pixeds aranged inyp matidx shapey onya gulsirate 404, s%t)ﬁanrlalpwrwmgcu. t
417 that may adoBt the current mrror circuit as shown in Fig.

Al ternati verryult 403, piest sepnning ling deivinggirwit404e and aseeondnscanpiag sh@é sltyingat ch
circuit 417 may adopt the current mrror circuit as showmn in Fig. 6C. In

t hi s enbodicirewit 40 arrangedeareundithe pixel portion 403 glnfig) 154 althpughnig has the signaland
its operation in the case of performng the digital gradation display of
two bits hiine drivimg direuwit #02dnd Twe setsvaficamming hioewelriving ciscuits t40d caidr 405, ¢l t o
the above two bits, but the signal 2 5 line driving circuit correspondi ng

t 0 anyleauntieventibn lhé het restricted tol elsis. grEht tymbafafritkeddving ciduits exmbsdderaniinddor m
so to do the display of any nunber of bits. This enbodi ment form can be
freely condepadivg bh thé etredti@cdfMihe tpikeds. M A sighal & supplié® from kHenbwsidegs thed-or m
5] As nentioned above, it is preferable that, in the circuit as shown in

Fig. 6A t\Mgnaunﬁ@ﬂtwﬁ@uﬁ&authoscmett&seécﬁnﬁhg\uneemvtdg E¥RItY404) End tiERbodd NE
(each line); one current source circuit perforns the operatron for setting

a signal (Seidnif}Olis diAhg SRduiedts, uﬁeu%fmth?coroaer 5 current source circuit
performs the operation for entering t | ~,~ to the pixel (input

operation). This s WietdldCofS filel kKRG é&ﬂlﬁ%!lﬂﬂ: ﬁggligph&rduﬂp1464 ORE’ @k Qo

be perforned at t e sane trne Then, 1n is e ment form an exanple of

the c1£8U! ucRhHP N 9iffa! Gfeuf 405 Sl RONAERGE B i 30 1 ﬁoweaupptgg £ifd

provrde rrvrng clrcul f1on W

descrrbed b usi n ) T outline of, the.s line .d

reui o lrgnﬁgﬁtd?%rrwrﬁu“b@%@c% BEesti, Sty BaE Wivbi el dghas
the signal line drivi vicinity of the ree s

from the i Shift Fegier 6(97% pibsler s {Fo"an sy djsSiiptoprat’ 8 HoatatiBiribe ahit; ng
circuit 403 is L with the urrent S e circuits, 420 for e

si gnal |.néeglfr*ﬁg @% fes sampling éarqueaaﬁ er%ﬁreg ta glog ar&nﬁv%&%
current source circuits. Assumng that it includes two current source
circuits hetat pylse(SP),and ascéﬂﬂkdeverer %&'ilitl (@LLKB). o diverrafter ¢he sampligg pulses
including a first current source circuit 421 and a second current source

ci r cui 2042 amptifiedibiyrthe baffer 408 are supplied do theuscannimy lingsdo nkake sactbart ling intoa
source circuit 422 each have the termnal a, the termnal b, the ternm na

c, and the selectiomstated. Thes,et sigmad cairem dha lissognemially writtemintoahe eontiatlad pixel The
current fromthe 2 0 constant current source 109 for video signal connected
to a curr erfrorhitkesigial $iapdceardigltothd deectodrsthridng Bne. A si gnal hel d in each of
the first current source circuit 421 and the second current source circuit

422 is supplied fRQWebd thel MiffireHsteC40NELRE buiffee 4087 4 RIVE] SRHECETCuit R} be 420
is controlled according to the setting signal entered fromthe termnal a

and the conjriulbed:| OPYY votiAke ABLiAi0 B temtearedﬁl plibing the I6KPRifEkiRanal

current is entered fronrt termnnal b, and'the current in proportion

tot .he I gnal C“rﬁﬁé‘étrdcﬁné HPHJc sfﬁhaf ﬁf?é‘hﬁ%ﬁgtc%tgl 5 wil bé“‘dés‘éhfy&l‘bé‘l@& ' "i’gc ‘o

provi de bet ween t current source circul and t e pI Xe connect e

63 Sour clobofief iz“%?mghw s lcprtlsasaf G Ysbofienl B % <o

controlled by a | uIs Fromthe termnal d, the control srgnal is
ent er ed. fg bodiment Form 3

r—»
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In the specification, H]e operation for finishing theswiting of the signal
current Ide,~ in the dufrent source circuit 420 (operétion for setting the
signal) is referred to as the 5 setting operation and the operation for

entering the si gflnis Wnitidimédoforh the Sictiiex 6t tﬂessi?ﬁéneﬁﬁeeq_rim adirdufte4dnput
operation. Since the control signals to be entered to the fi rstg current

Tt orent | St fiEFign oA W URSERARIOR RGBS wilihy deGodbddt Th e embBE il til, ¥
i it. 4 . . t i

ST oe e« s SRR SO0 e B AR B bR TS A5 ong,

entered fr e t.ermn

m. t al, a indicat the s ling pul se or the latch pul se
suppl i ed fgtﬁ‘rﬂa girgdgthqnf{}sql%? ?%erb.lf’i‘fﬁgbe’sg Sﬁ’%{]&)si gnal in Fig. 1 corresponds

to the sanpling pul r the latch pul se.suppli framthe shift .reqister.
I the Snvent | on g s o e et gia, or Rresnf fin 4BFing it 4b5 14 i ke
performed in accordance with the sanpling pulse.aqr_ the |l atc ul se supplied
from the swferfpaging b analoggradatiogndisplpy s tia? idigitag gxadation tfﬁm'?a)t AE one b,
invention includes the shift register, the first latch circuit, and the
second | at designelline driviagraiscyit 403thap ashift raisterrtl S, ndirstlatehrircnit d6cndi t
respectively have the current source circuits. Nanely, the sanpling pul se
suppl i ed f seepndiatch hir¢uit 4E4i ster is entered into the terminal a of the
current source circuit belonging to the first latch circuit. The latch

pul se is enteredFontan dakye desaription| of ghefopeiation,uthe eshift 2egistendt T és farmediby a

bel onging to the second latch circuit. The current source circuit 420 is
cont r ol.0 ed phaalitycifiines of fliyeflog tircuiy (FFyaad the hikes todwhich thet dleck sgmil (SICIXK), t he
supplied signal current is entered fromthe termnal b, and the current in
proporti on th@stal pulse (BVP)catd thatclock inwepsdl sigichl ($-@hKb)eré¢ supplied] Accdrdingitg.
8A, the circuit including the swwtch 134 to the switch 139, the transistor

2 5 132 (n (pbOaMMR) of théRdidddR, SahisifiglpulRs BleadBidintidABy sipplich teiéfogmt he vol t age
VAS bet ween themgat e/sourécnlg of thegapbove transi stor 132 corresponds to the

first current SOw&%aﬁ{mﬁgi{}m&@Jsuﬁ,sniefdfﬁmﬁqaeeﬂiﬂcte@{se&t41swec:e.aplsneuqu!4 fifse2.
64 ~t.. v) The switch 1 and the switch 136 are turned on according to
t he signal ough; . i: i f Vidto' i

circuit 42f§t§frl%¥r etgg%ongQé%e?Sé%[gﬂé%?dég?dgf)rsgjnﬂge%fggﬁgurther, t1 gsuélg\n&f%h
13S angd.th i L AN reli.ng ' fgom
t he cogtsr oﬁnﬁ%tgﬁghl%%ﬁgﬁ{ctﬁﬁeht%?ﬁ?% @@?QT\ ’é‘ﬁglsiﬁ?ttgﬁre?g%{m%sa%g{) iqu&lg
fromthe cqnstan

cur.rent souk.c for video signal connected to the
current Iin_gninﬁr(%ﬁﬁ “E‘%Q‘%%P‘:é.i‘ﬁgﬁ’&@?s‘and the electric charges are held in
e L e RO i Rt 51 b SFPERES 1258, DBLfAA P b By
Crans: ot or imgadngokaial Wit e gnes tbosmeret Il o sebopd ch Gl 4k, the
since a predeterm ned 5 anount of electric charges are helﬂ in th ]
capaci ti ve harizentsl ratgase time, fpdythg yidsp sigmal tkept dm dhe, first; late o‘F“‘i“éFnﬁ‘@Qg ghe
current for the size of the signal current laata If the switch 101, the
swi t ch 2038, transéerredeto $he seshnd bichegircuitrd13. c dhemdt isfeurd thabthervideocsignat Keptfip ons
into the pixel connected to the signal line through the termnal c. At this
time, sincethetsecayalt ktchScinanitt 4kjehasf baenessuppliedsatsonne fog2very aneplineato ¢ach pixel
predeterm ned gate voltage by the capacitive elenent 133, the drain current
flows in theomiearedto €gheignaflitche transi stor 132 depending on the signal
current laa, ~. Therefore, it is possible to control the influence of the
characteristic di gQffkthONdedSidaalllkept fltAE SdcBh® ¥l ElFduit 7tiOBeifig Supplict ke
driving circuit and control the current anount flowing in the pixel. 20 In
Fig. 8B, th 'xgnsrﬁlgisﬁmic)ﬂ&é SQ%rk Q@pe(ﬁ?éﬂtfﬁ% A& 4nifPrepitdra 1 b din. { MRelchSingt O
142 (n chan elg’, the capacitive el'ement 143 for hol ding the voltage VAS
bet ween, & he € bShObrokdi ﬁaSthhEWfdtor | 84rYnel48
(n char?nstel )0 o%@e@%&ggrétbfga{eﬁ’eth?lg%?egéﬁ?@%t és)Bhrcem rcuit 4621 rt re ne

second curr rnt source circuit 422. The switch 144 and the switch 146 are
turned on até®fui ng to the signal entered 2 5 through the termnal a, in

the-.first current,source.circuit 421 or the second,current. Lce cLrouit
422. Further, thetrge\f'_tgﬂ?cllelfféirévr‘?%ic‘tr%t Q 'hFdWef§9“ inpcduqes rﬂhceérsgﬁal&g'c%fﬁ"&i ‘ﬁé to
the signal entered fromthe control line through the term nal d. Then, the
current is supplied 65 fromthe constag{zi current source 109 connected to
the current line, through the termnal b, and the electric charges are held
in the capacitive elenment 143. The electric charges are held into the
~capacitive elenent 143 until the signal current Idaea flowi ng fromthe
constant current source 109 becones equal to the drain current of the

-,




5 switch 144 and the sw) tch 145 are turned on, since th? vol t age VGS
bet ween the gat e/ sourdeJof the transistor 148 becomes'OV, the transistor
148 turns off. Next, the switches 144 to 147 are turned of f . Then, since

the signal sfdiHeRRbordiBrchicioliel ey havihg) GachamAeht doufceiRiRNt 143, the
transi stor 142 has the ability of running the current for the size of the

signal current et?.@tshrh&umﬁf RV hat&pguaﬁt i fnmeég&{npwﬁcﬁ bt 411#’%1?6«‘:

current flows into e pil xel connected to the signa ne t hrough

ermnal o gclbubl3. PR UG e, O f i 2/GobRSe %pufn@eofttr.ée%nat% arf#ﬁgg s

kept at a predete e & & Vo the capacitive el

drain currggt | oy LA thrrse%  Shel BB 205 0% B4R ERSH N0 or

t he signal e ore, possi b 0 contro &% rent
I d h h
among. 18 the tr ardieaiespl i AvBEER ﬂiﬁﬁmcw«fca%cﬁw% e %%%ﬁlaﬂlvﬁgwnfﬁe

switch 144 d the switch 145 rned I he t ent beco

i fforent HadubEHrensoyss @lrawai{*fréi tichof34 ok Bhei s i sl 4qcang the
result, the el ectrlc charges held in the ca C|t|ve el enen 143 are

di stri but edWitsh 434 ar¢ somir ‘gleérb)’ﬂ!l&'a‘ﬁhd’“lsﬁe &ﬁ itaally, inyerted signals greagntersd | v
turned on. Here, the transistors 142 and 148 are connected 2 0 in series
and t he nutrespectijeelpinte the sydiche32and the switehcdddot Aderefarec heiurgntsoutdgecircuit
transistors 142 and 148 work as the transistor of nulti-gate. Nanely, in

t he setti ngt33perfatmoone dfithe satting bperatignanddhe imput operatione, the gate length L
of each transistor is different. Accordingly, the current value supplied
fromthe term nalThe catrentwwusetdiicniy 43jb @and thecurtenhsuceencitoait| 438 ges canltatied hy
current value supplied fromthe termnal c at the input operation 2 5 tine.
Ther ef or e, avsighaluentéreddbropgh ra rgmirediast acarrentr Gignah guoentakid) \seabg usieg a

| i ke) di sposed between the termnal b and the current generator for video
can be fillcgstamogient oarcef 109 fort Vides afignah Gonitcalt tooa video Midef (coirartieline)
qui ckly. 66 Here, Fig. 8A corresponds to the structure of adding the

termnal d thR)uE @ tefifinal b §s hélB i Ahé SEREIESuice dirdeit 31 WeldhpheOlo theldiritdaiche
termnal d to Fig. 6B. Thus, the swtch is added in series to change the

structure, eﬂz&.ﬁ N1GESHhi §wh Y8 i$ Efdw&earﬁew%%mm@%r&ﬁ{ R citbudadandTRES

by arrangi ng the two smntc es In Series Inthe first current source circuit
5 421 ‘Ij t h’ﬁlﬂ%ﬁpﬁﬁq CUEEY335 QM fife &1/51? %Eraﬁﬁg of ﬂlcF§Vﬂtch2432' i cbﬁtrﬂflﬁ%}b hg tO
optionally Use the current sburce circuits of any structure as s

Fig. 6, F'Qamﬁ uElg 29, Fig. 30, Fig. 32, and the like. In Fig. 2,

al t hough thes MUEt ur e having the current source circuit 420 |nclud|ng t he

10 U ent o018 LB B SRS WP E R b Bl
d bed, t t t d t h F
Lo I R B S 45 Sy S A e

signal currents in the res({)ectlve current source Gi rcwt be set
accordi ng t9viahet Y ismeodded befeem e quirenk sRureh eiFquas43Han @F’ RH‘ éen%chﬂafp
For exanple, the signal current may be set by using the constant current
sour ce 20pr hasigohk linpsingthion/affgparation ob the swiiich dat isenntiolled by theilatch polse+ he
signal current may be set by using the constant current source for two-bit
vi deo signal in ablxt bwitclc 434 enavideslibetween thaicorrer@ Gourpadcitcud £33gandl thepixent
may be set by using the constant current source for three-bit video signal
in the ot hecomuctednd tihosigas kine can be bafitted lwhen earbwilchminset finrthe waseiesolirceel y
conbined with any of the enbodinents 1 to 2 0 4. Nanely, instead of each
one curr ent cigdit 433. CiDepehding onahe Sthuttirecaf thel dufnt furéd tiv&iit, #iepel i & chdedin 4,
Fig. 5 Fig. 26, and Fig. 2 two current source circuits of Fig. 6A nay be

arranged i nyRpGNhd sWRch 354 id rldl Stécilﬁiteﬂcbc't\ﬁeéﬁ' e cdrrentNoisce RHBUAYNY ahll e pika
current supplied fromthe current source circuit 421 in Fig. 2 1is, for

exanpl ARda tdak sidng G4y rent supplied fromthe current source circuit
422 is 1A%nh %lisperS on of the current source 2 5 circuits can be

cuenecd b, 21120l S e OFef 54 Rk BB B R BB Lrbltiten

( Enbodi ment thFOJnr(]gl%]onncctcd to'thé gl_gnal line, the switch 432 provided between the current source
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The constant current source 109 for video signal each shown in Fig. 2 to
Fig. 5 may be integrat‘e with the signal line drivi ng{ci'rcuit on the
substrate, or a constant current may be entered fromthe outside of the
substrate Rjrcuis 4FDatdihaRArrént@olick irciit43Canbieral ¥mited id some/éaden si gnal .
When formng it integrally on the substrate, any of the current 5 source
circuits shown iy RhQ<aseSof ?eﬁomﬁh@-th@%ﬁgiﬁl Graddbion Figplay3 éf oRBbif, ke Isignal may
be used. In the enmbodinent form a description will be ‘made in the case of
form ng they,fufd gN1 is%ﬂ@?&f ﬁf)ml@l% duffent & Birduitv 4380 ﬁicglﬂi‘él WhéieNfideo
current source circuit the current mrror circuit as shown 1n Fig. 6C,
by using Fi

t.Q. Fi ¢ 25, I i 4 OW_\Var
dependi ng 3%"?%% astfqﬁk:?iélrlél' o] I‘tnﬁceg%l{tgaﬁ’ %n&fg@‘;{&ﬁgﬁ&%@?%ld%}l&. %"sal’csg%%,th? t
is possible to cope w.th.t bove, si tuati.qn si Ly, by changing the
ol b 19 ot Rhiee it 433 O Endiliat Moy o Sbestime HonRAC BoMekfows
current souyr 109 faqr video signal,.whether, or not.th redet er m.ned
si gnal cur g%ﬁ{‘ec Pl a sﬁ{g GBS ?ge%e'%’m%&\?ia&@(?gl gtﬁ‘gat |‘§ﬂ§aydgg%s'lgf‘?1le‘}“mm
(current line), is controlled according to the information of . H gh or Low
bel ongi ng. (setih R, Lpm 1B GHTED ORFR-Acus o Pee el FePHine o e e t o
Digital Data 32. The constant current source 109 for video signal has the
swit ch 180 sighal-hdNamplych thegurrent soyree piseut 433, thesabiility(Nesk ofsHeplying:2 qusEsnt and
the capacitive elenment 189. In this enbodi ment form assunme that the
transi st or ds eggralled tyghe videa signet and the brightagssels copiselledrpecosdipg ntheganquat
controlled by the digital video signal of one bit. The switch 2 0 181 is
cont r olLDed dfythe trerent sipplied ta hepixelgnal of two bits. The switch 183 is
controlled by the digital video signal of three bits. O the source region
and t he drain rednadhe mvertion) atsetéing isignalrsupplied fromh8be teoménal 8 neannthetsenipliog Vss
and the other is connected to one termnal of each switch 180 to 182. O
the source pulg@i cinhalacchtpudsedsapplicd fegn dite shiift rdpistén aMNansdyrthd Sftingosignal $n Fig.
connected to Vss and 2 5 the other is connected to one of the source region
and the dr aj gorfeRgbit3 tthd saenplingpuiss lop thell8&h phlssisgpyliedi frorg KHiecshifil régidter. t e
gate electrodes of the transistor |87 and the transistor 68 188 fromthe

out si de t hregblalehfién, the Btk sGurcd Bitcusiis 56 hedordifig! Bthie @8mplih® phls€ o the 15164
line 190 fromthe outside through the termnal f. In the source region and

the drgign T;ﬁﬂée%gﬁfi%&ﬂ&nttﬁ@ﬂﬂft§ég?£tcr187, one is connected to one of the

source region and the drain region and the other is connected to one

el ectrode of 5 thg,c Glﬁﬁg'spglrs@' dd 10 dd sﬁi@@r%@f%rg@%ffﬁgieﬁf}r@nﬂlt{: NGe

drain region of the transi 183, one 1S connect e current Tine

190 arid the QLAeL of CORRSE LoHd BrlliPasY bibfiRgW 6 ASPIRM A8, k"

region of the transisto

latch pulse is entered into the terminal a of the current source circuit 433 belonging to the
| second latch circuit 417.

20 The circuitry of the current source circuit as shown in Fig. 6, Fig. 7, Fig. 29, Fig.
30, and Fig. 32, etc. can be freely used in the current source circuit 431 and the current
source circuit 433. The respective current source circuits may adopt not only one method
but also a plurality of methods.

‘Although the setting operation is performed on the first latch circuit for every one

25 line by the constant current source 109 for video signal in Fig. 4, it is not restricted to this.
As illustrated in Fig. 34, the setting operation can be performed at once in a plurality of

lines and in other words, in a multiphasic way. Although two constant current sources
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One el ectrode of the aﬂaci tive elenent 189 is connected to the gate

el ectrodes of the trandsi’stor 183 to the transistor 186, 'and the ot her

el ectrode thereof is connected to Vss. 10 The capacitive el enment 189 serves
to hol d theoy firvidsd igialefiarRmgbd Bkig/ 31 ticRttaig dpttationans Isd gurfobmad ba thiche
transi stor 186. Wien the transistor 187 and the transistor 188 are turned

on accordi Rgo cOndtdif chirenesourEtseotof KiMEb ishiial BY Aho@br Eonstant Eiveert QB8Hca Tér
current source 109 for video signal, the current supplied through the

term nal vadeQ‘é&anQePgﬁaMyE@ﬁ%@H.“ ve el enment 189 through the 15 current

line 190. The electr charges are gradually accunul ated into the

capacitive el ene . 0 1 t t he
bot h el ect rodes. %ﬁ%ﬁ‘g’e‘%&?‘é‘w }og(fﬂgé‘?frgl?lgﬁfg%fgttefthggégﬁ({c%ZB%ﬁn Qfé eécg?l(r%gtdes
beconmes_ VMt " the.tr S 1 . u l. .

capaci t? vek’%‘fr reht gﬁl %’ﬁ({eﬁ(‘a g%?%n?cégﬁﬁ%gggtaégg%% 'nﬁéﬁ%ﬂ& yclglttj rWulfla?eed
until the \(/lolt%g(i bet ween each gate/source of the transistor 183 to the
transi st or “¢¥6"°&%nes to a predet erm ned voltage. In other words,

accunul ation of the electric charges Ls,contjnued until the.tr pstors 183
to 186 are in a g’bél?et F‘HFF“L‘@O'f‘ch\ﬁ"gng‘gfﬁﬁ S0y Pgh? %W@tﬁﬁtcﬂé““iggiﬁﬁﬂﬁéﬁq on
of the electric charges s finished, the tragﬁi stors,lg3 to.2 5 186 % e :
conpl et el y ChueHQuEss citchiti43d helpngimg o the,second latph crenit A7, agdesgription Wi {J‘i’FaI ,
conductive or non-conductive state of each switch 180 to switch 182 is

sel ect ed adwasiednribie case whergi gfict is|a Girquitoassshgway ingFige §A and -the|other is p qureat
bits. For exanple, when all the switches 180 to 182 are in the conductive
st at e, 10 he naigior eincuitagmbovadn Fég.0ke current |ine becones the total sum of
the drain current of the transistor 183, the drain current of the

transi stor 184, &ihd cutrentisosires aireniteofi theofurtent mirremeirasiitars she®n inv\figa 66hag at he
swtch 180 is in the conductive state, only the drain current of the 5
transi st or 1488 twe tsargjstore cantlothe hgate elactndes! ofi¢he Ao tthansistorsrare whremontye or
drain current of the transistor 183, the drain current of the transistor
184, and t kfectiicallp cnhéced, 3f meioned aibsvat oOf IR5tvas erafisiton] one f 4he sdurts
possible to control the current anmount in 23=8 steps. Therefore, when the

transi st or §egdi8s ah@ tASaraii CegiSiS b BRS trambidthaindasd oM HehRARR! repiot tahil /thd dhannel

length) ratio can be 1:2:4,” each on 10 current becomes 1:2:4. In Fig. 23,
the degeri gbiigh ob @it QIBG U dBHRIr Al fehFechfEf cBAncRRA 16 diff&Bat dirthl @RInentsN€ For

However, depéndi ng on whether the structure of the signal line driving
circuit for Yih "Wl L QErehb ShERE dituitTshbRA fnl Ff!id0, &5F MBOND trindidtrs, GndT
the circui texg{.slllmsyﬁol\l}m%?n&%eg. sé%eor lFlug.s 27, the%lnun‘t’)er of the current Iines

(video I' NGgdnsikfllSe thﬂggs)ur%g?? 6 Sndthe Hpaih ?ggglﬁgwg%gioghg%@éd Mn@tﬁ?.gs_m%.h L

1§
current |ines (Vi I nes e clrcuit o own 1 n

The current  JRRPLRNE antRe bier WafiifoS(oR0 3t il AR6URY biSn dhd HR &l 2hibH SF Hf ©

fromFig.

is connected to the pixel.

20 Atl first, a description will be made in the case where the current source circuit
431 belonging to the first latch circuit 416 is the circuit as shown in Fig. 6A and the
current source circuit 433 belonging to the second latch circuit 417 is the current mirror
circuit as shown in Fig. 6C. In this case, of the two transistors belonging to the current
source circuit 433 that is the current mirror circuit as shown in Fig. 6C, one is connected to

25  the current source circuit 431 belonging to the first lat;:h circuit 416 and the other is

| connected to the pikel through the switch 434.

In the case of the above structure, the switch 434 is not necessarily required.
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23 is shown in Fig. 24,In Fig. 24, conpared with thescyrrent generator 109
for video signal showd ”n Fig. 23, the operation is t he’same as the
operation of the current generator 20 109 for video signal shown in Fig.

23, except Thizais villyethe caishtsduppledl fidmathel ciéntasoarce &ifovit d3hbdlohpini tonke first
term nal of the capacitive elenent 189 is connected to the current |ine

190, and t haciekipsus 416 fevee Hows b tiRpikel dithé seltihgdlopdthorabuE st oberatn | N
the structure of Fig. 24, during continuing supplying the current to the

video |inecggyE gﬁ%miédr!ﬁ)oncé in the cRRCPRGB e é&&?&ﬁdré@&réu%@ﬂéﬁ&gﬁﬂ?to%b&”a'

(current) through the 2 5 termnal f. If the input of the current” flow ng

fromthe t ] i S gpg : T R capacitive

el enent 1885??@%?@81@?8% tﬁfr?eo%g %% ﬁlléﬁﬁ%}ncsﬁllt?? g{ug%gg{ ﬁﬁ'sgg' result, the
otential of the el eqtr h £.5{.0 ' reaged,

P 8 NA s in fite 81’( tljt}:I Igutg&?nr?ﬁr? T Er(gugp as 3hdh lﬁl@%‘ t6c¢’ ?E :

correct 70 curreﬁ% cannot8%§ suppl e rOM P he fransi stors
VWhile, in e . 0 he.st ruct of Fiqg. J term .

el ectri o cNARISDE Sy Portalii it {ooH g SFerdtio andts, BafbiGiBEsE HEHELMIARHe inpu
necessary to cantinu ecei v,ng the signal (current) throu he term nal
(e urny CRESENN PRATEEGAD! | ra: SPHRE bebetm Bl AR he Ganlpt A
in the structure of 5 Fig. 24, the capacitive elenent 189 ng omtted.
In Fig. 24peraamingdhe sty .%Pe&nqné}wef(@?‘&‘ewfo betieethe spisker/dehid eP fhsdgpnsistor
However, depending on whether it is the circuit_as shown in Fig. 4, or the
circuit asfandgHorming; the impuroperajionp7 Furthst,nifnise trugf in the other cyyay | arpund.
(video lines) varies. Then, a viewin the case of including a plurality of
currenlO| i dderefetedths ¢urreat pupphied Heone ithecenrrend sowrce ciroujt A31 bplongingrio the firsy.
42. Continuously, the current generator 109 for video signal having the

di fferent datchictreniedta aws infe thegtkansistpr fosperfaimitigythe 2atting operation,ibut Hpep nops.
In Fig. 25, conpared with the current generator 109 for video signal shown
in Fig. 23flavhintethertransistorifer penformingthe énpuh eperptiom tand theofurtehedeas moeflow to
generator 109 for video signal shown in Fig. 23, except that 15 the

t ransi st or shd pixel. 1 8Accoadiagiy3&vithoat seningafpthei switoch 434¢ thendettinpOoperationeamalvihel
and that a constant voltage is applied fromthe el ectrode to each gate

el ectrode qﬁ;f)atfb@egaﬁaﬂsi&ddt badl§ffected Rathtdadh 6ihet, dherdtBbcaubing wo prélem! er ni nal
f, and therefore its description is omtted in this enbodinment form 1In the

case ofisFi 9. 25, 1 (NOWAHEndifdaisDIRE bRtk nhifroRBREVIESS SHOWRAIRIFIgA8E, Wh&rhE 0de
of 20 the transistors 183 to 185 through the termnal f. However, even if

the sane Y(’S’ng’iag@vsji&hzg@ait@fkn?glt) trhGo b altSiralsRicr dRRedted iPe pikelli9Qet smaller

characteristics of t rans ors 183 to 185 are dispersed, the current

val ues Tl ow gigthla?&f’\ﬁnlgriraﬂﬁﬁ&r SOt LRudb g}eheimt B&urkd BRSESIA! Seldifbing ) hEFird' ©
di spersed. Accordingly, the currents owng 1nto the video lIne (current
line) are di . i t rd. St i i

depondi ng AACRRECEE4LE b cBlistard' gl e S-St h V(L UG, PR, |
ot her hand,_.in t.he casg of Fi 23 and Fig. 24, through the termnal f, not
only the v&Pg%b%g%ﬁPa%.%BmTﬁﬁ urrent can be applied. In the case of adding
the current, if 71 tqe characteristics of the transistors 183 %o %%6 are
uni for A0 the cur FERExapieAssung thahihgamaynt of the cpueny givepdp thgpigplds P. - Then,
characteristics are varied depending on the tenperature, since the

char act er i saspwBingithatihe W/krnatia phihs tragsistop cargiscigd o therpiee] iy Warand thatithe W/L
degree, the current values will not be varied. 5 In the case of Fig. 25,

t hough t he matip wAtfe tfapaistorconnentes toj the gurdent spwrce (eiscuit 43k iss(2sWa)1ths cursentss,
through the termnal f, the voltage is not varied according to the video
signal . | n @x8) wib betsapphicdifromsthg wahstartrduneht sounet b@Y farrvident sigiad. cThus by
flows to the current line, by controlling the switches 180 to 182. Then, as
shown i n Figetting3thet WEL walié af @hd Gansisteplt agedperayaling thel dederdtsupplidd frainethe

el ectrode of the transistors 183 to 185 and the voltage may be 10 varied

dependizyg Oforstifit ¥id&R ufdealo9 TdtUsided RRnalmBMN be GhcrbRd Cthefedt pdridrmiigd @
signal can be varied. Further, as shown in Fig. 44, the voltage (gate

vol tage) tosée@nfﬂﬂ?ﬂioh%fkﬁ@c&%?S&Jreé:&féaﬂetsqfquﬁém idPRShatdpy. 183 may be
converted into anal og voltage and the voltage may be varied according to
the gradation, t AV . e 1l usly, the current
generator 109 fo??@$§é§m§?§%§%lh?@f%gkfﬁgkﬁﬁ 2&%ﬁ¥915 structure fromthose
of Figs. 23, 24, and 25 is shown in Fig. 9. Al though the current source
circuit of Fig. 6C has been adopted in Figy 23, the current source circuit
of Fig. 6Ais adopted in Fig. 9. In the case of Fig. 23, if the
characteristics of the transistors 183 to 186 are dispersed, the current

val ues are dispersed. Wile, in Fig. 9, the setting operationis 2 0
performed on the respective current sources. Accordingly, ill effect from

Y .y S Y p—




r~ ~ performed by the FtTer part of the current source-~gircuits. This
enbodi nent form can be*freely conbined wth any of t hé. énbodi nent forns 1
to 5. (Enbodiment Form 7] 5 This enbodi nent formof the invention will be
descri bed by usi ridext] gydesttiptiom will e niatld in theecase guhate the RErréekitisouitg dichiubl i s
arranged in the upper portion above the pixel unit, the constant current
circuit is telomghge the fied dattlovecuiftiotis die, curfeat Mirroredicut QY sEGwiid PigahCanged
in the signal line driving circuit, and the current source B is arranged in

the const arthe eufiebouscUeiEcait 453Shelorgng BRthe $¥Rokd 1N EiScutU®P! isfle circuit as
respectively fromthe 10 current sources A and B are fixed as A and I'$ and

the signal ghewhaAFiS AR IR Cadef tRE @ traSsidt68 of the cﬁ%ﬂeﬁt’féo‘gl?:%(e:c[i}cﬁlit 431 that

satisfied. Then, when witing the sig current into the

desi gned tq ' t.has f . I sQur. A and
oA o RAp oot Rk EREH of 4B HFILNC e 1 Mol S in SHRRE @R
signal curr i i e _lncke d, t this tine, the
setting opes(ri’gheon o?&sﬁ%e%cﬁglﬁaelﬁaﬁﬁstgm’lchgg ?‘i&ﬁ‘étre ﬁ}g? edc‘b‘?“&éi’w&é (&Y 373 ent
source A The. curr bt ai b racting the current of the current
source B fr%ﬁ?ﬁ'&g@&b‘?ge_r‘i‘fm%Pa?&hcéycé'ﬁ%ﬁzht source A flows in the pixel.
lsing the. ourr entindht e ShediyGs sbe PRTE Fyider Sralits SowAondaEa YHa 9 ke~
can be decrgagsed. .2 0 In Fjg. 11 B, the constant current sources for video
si gnal (her &igate t,h)/%&?f"ekgﬁtthi&?“é’s"féﬂ"c BRRYISIPR cangectedfo the cprent soursFircuilr e
arranged above or helow the pixel unit. The setting operation of each

cur r enttOs oA B3ebelpnging o he sergnd lateh tairsuisi4Jras set smabler; tham ghati ofcthi ttramsigtor he
const ant currenéqﬁiogtguit is perfornmed bl%/)ﬁéSi n% t he éu‘rhgent generators C and
E. The cur reasne ¢ porsiant €ypoRtGOuIco ocvideesignal plhe curréntrangmint supplicthe
current generators C2 5 and E, and the current for video signal is

suppl i ed f risemitheecanstapt clarent sourcay1091foByided signalnmndrtinaeasednt circuit
arranged in the | ower portion may be the signal line driving circuit. Thus,
the signal |ine dfdrcixampls, asuitteshatathe berrant nanyetgiven tdithe pixel isP. ~Assumihg
both upper and | ower portions. Then, the respective ones are served to
control t hethaethp &AL ratio 0P fertrdidisfor 20hecled th evedurieat Soupe ditcat 439 belo@ingas €€n
(the whole pixel unit). In this way, the pixels for two |ines can be

controlised tht sedond latdi eir&liod E7 isaWh and tiiat IR WAD r4tR dfaké fadsiiod BRAns&Ld id\@e
operation (signal input operation) of the current source of the signal 5

l'ine drivi ' j t i r t ' :
N&bnStahC Yirfrent ! 08rdR ¥ forrPided Qg%n%l*' lél_ MWL UYRE Sultbnt ?ﬁ sir’nil?gérl{llbge

Therefore, they can be set nore accurat I's emnbodi nent

ey SO At k5o SO (VA k. SAD SRR 1
wi th referengs deGnE 't%na%t%r al Qtlﬂ)iegl el iYd &?ﬁcxﬁ lﬁ%uﬂ? Fsl!éﬂc?(il{éh Ckoﬁ{l ﬁﬁ%%ﬁtﬂ%o

di spl ay devices and t em evices, a rrane uency

(Hz). That | i p Fi.q.  14A. ., screen renderi,ng s rfor about 60
times per s%@rgﬁgéoq%?s nabl es“Y ls*gg&le?%n f’g '(‘?ﬁef‘sc?aeﬁ‘}‘%‘d’yo?gf§°f§wg§ﬁ$ § tg“f‘gt 0
be recqgni zed t human eye. At this ting, eri od during which screen
r ender i1g i@%8%?‘&%&%‘5?8&#‘%%%@59’33ﬂ@‘cﬁyaﬂ’g %‘é‘f‘?@ “ As an exanple, in
this enbodi nment, a description w Il be nade of a tine gradation nethod

di scl osed in the PRsfiruitidiagamdn this ease ihowmdREIZ 36/ n the time gradation
met hod, one frame period is divided into a plurality of subfranme periods.
in 20 nmany cases, Thipdimg, modgsciption wilk be made dn jthge pase ceiere thet brash rofithe cumént
gradation bits. For the sake of a sinple description, a case where the
number of d$omrcs cireyiti4d 1ibdlamgingad thedfitshiatahioitoait 446 agd Hebatuiment soutce. circuit 432
Specifically, since the 3-bit gradation is enployed in this enbodi nent, an
exanpl e i s bélanging o thiei seborahiatchr cirvwit P71 avel thescutient dador Citauits Ak @Rowh! ik FaiTe
periods SFI to SF3 (Fig. 14B). 2 5 Each of the subframe periods includes an
addreseg wgCi ng) period Ta and a sustain (light emssion) period (Ts). The
address period is a period during which a video signal is witten to a

pi xel , and the | epeH dkaldp®d, @%¥unieSthht e SRABnt AL gﬁféﬂ?&me\ﬁxe]‘is P. “As u"fn“é‘
subfranme periods. The sustain. period is a period during which the Tlglﬁ
emtting el ] 1 L I L W4t ten in the
addr ess per?{ggmﬁré@r%{ré? H@% %&uhﬁ%g%&i&&gg@ntbgg? i})léggg@gliéfp ?géug\l%lﬁﬁne&gé Oat
alength ratio of Tsl : Ts2 : Ts3 =4 2 : 1. Mre specifically, the length
ratio of n sustain periods is set to 2~-15: 2,(n-i>: ... , 521 : 2.
Dependi ng on whether a light emtting el enent perfornms em ssion in which
one of the sustain periods, the length of the period during which each

pi xel emts light in one frame period is determ ned, and the gradation
representation is thus perforned. :



Next, a specific operatton of a pixel enploying the ting gradation nethod
w Il be described. In this enbodi nent, a description tthdreof will be nade
referring to the 10 pixel shown in Fig. 16B. A current input nmethod is
appl i ed t o ttahsistorscafl the bument imirdor gircli6® shownsin Fig. 6, ftid Wolvirigo 6PRE lah€itior S
performed during the address period Ta. A first scanning line 602 and a

second scaconmgtdd wetheOgixelr 8 Wal €t WL Aand ofFhs tRabisen Coffdtted B tHér ARnON.
A current flowing through a signal line 601 at this tine is used as a 15

si gnal cur eivce tteuitbeldRgng to/Mhe First 1RER dREGT £ 618 ¢2,0Way. 9 eTHRASthR @ERent amount
accunul ated in a capacitor elenent 610, selection of the first and second

scanni ng | ibaesm&vied i thdurkent saUrEd Sidudich33athright «d il i
turned OFF Subsequently, the fol Irovvi ng oper at inrghr]fgl S pesrc orn%%cﬁggﬁgiﬁ
sust ai ngperi od TXimfad¢ 3R 'd IriRi I K ' rned
ON. Since the pr eélgt erfﬁ ned 2 o’%ﬁés?‘g‘g"t %‘5&{1@&{@2‘@%%%“&%#{?‘?9%} 5%581 n

t he capaci 0,01 E )8 I turned ON, and a ryent
dont cal ariuait GAFE w0 i 8P ki tlqnitbrioBnfbelofi g Rl crenfitiaech [ e
605. Thus, | i ght ;em.$ it e t em t i ght . The operations

descri bed é’g%c\(/’esq@% lg@’?‘&ﬁﬁ%‘b‘l W@E”c%ﬁ% Q?réﬂﬁpgf"fsbﬁ?’ d6¢ 19 Henseigbne
frame periqgd., Accar qi t hi,s t hod, the nunber of djvisions for 2 5
subf r ane pi?qF‘bSEC‘Hég ngs mr 2‘3?83&\"0‘:‘“‘?8{ ameunt hecomes fyaice dy the eystent, source
gradations. . The grder of the supfr peri ods does not necessarily need to
be the ord&FCH éﬁ%%‘%ﬂlﬁr topthe t{’afét Er{‘ﬁb%““bﬂ& astbspoths qwirent gk (4’ﬂ!¥)BV1é1nQF
14C, and the subfranme periods may be disposed 75 at randomw thin one
frame H8ri sHPPled fxmmiths eanstanhenrging spurpg 0 for videopignal.j Thisnbiesesting the /L
period. Further, a subframe period SF2 of an mth scanning line is shown in
Fig. 14D Aaticspbshe fransister atiapropes vakus, hexeurrentsupplicdr fiomathe sonsthritaurrent
address period Ta2, a sustain 5 period Ts2 is imediately started. This
enmbodi nent sawige 309 debvideasighyl eorksi inergasead: theRblyquifoeningftbe settifg bperation of
<Enmbodi nent 2> In this enbodi nent, exanple structures of pixel circuits
provi ded i the ¢ierent saircelCirquitr43il aymickly dndoe=comatety.i bed with reference to Fig.
13. Note that a pixel of any structure nay be applicable as |ong as the
structure incl ud@hezircuit diagtank ipthis qas¢ isishown An PigcaY. SHoM dase, b AlustkRéd in
includes a signal line 1101, first and second scanning lines 1102 and 1103,

a currest [Figne3s provewitchipdl Hobs H6t)hald A8 be Provitiéd betdged e kBt sdurdd chalidi ng
TFT 1106, a driving TFT 1107, a conversion driving TFT 1108, a capacitor

el ement 11@@longfii 3 thé @it 190h (circiid afll WP Alrrchl 40urcEefthuib b&BALing td e stcond
connected to a

latch circuit. In this case, however, the current continues flowing between the current

source circuit belonging to the first latch circuit and the current source circuit belonging to
the second latch circuit, which is not preferable.

20 At last, a description will be made in the case where the both of the current source
circuit 431 belonging to the first latch circuit 416 and the current source circuit 433
belonging to the second latch circuit 417 are the circuits as shown in Fig. 6A. By use of
the current source circuit of the type as shown in Fig. 6A, ill effect caused by the
characteristic dispersion of the transistor can be further restrained. Namely, since the

25  transistor for performing the setting operation and the transistor for performing the input
operation are the same, there is no ill effect caused by the dispersion between the

transistors. However, since the current amount supplied from the constant current source

43



current source circuit,4111. Note that the current souyrce circuit 1111
corresponds to the curreént source circuit 420 di sposed ¥n the signal line
driving circuit 403. 2 0 The gate electrode of the switching TFT 1105 is
connect ed 1109t foe vfidecs sigaalacarinot bei inerchddd? tha sétting toperatiovhr cah@ot berpeformsd
connected to the signal line 1101, and a second el ectrode thereof is
connect ed fIquickly.i rst el ectrode of the driving TFT 1107 and a first

el ectrode of the conversion driving TFT 1108. The gate el ectrode of the

hol di ng TFT 1106 The cirelit Gfighin ithid Qs RGAGINn SCRFNBOY Li ne 1103, a first
el ectrode thereof is connected 2 5 to the signal line 1102, and .a second

el ectrode ther eoffyithe @M Sobfbe! Grcll belifteClooht tRECIaRh diRGitdf 16y o cuikeht
1107 and the gate el ectrode of the conversion driving TFT 1108. A second
el ectroge drd vi E S r i r
cuppl y o 2buleB i b Gnty ohe Hfldul AT G bohilih @ the iy SBRE

conver si on ol BvaHiols Bl SRAMBEGHE sl sRlPaOlsidd el SRS R i

light emtting elenen he “capaci t or connecte

between th t | ectro f the c rsion-drigh ng. TET . 1108 and second
el ectrode t%ﬁg(r% ng cﬁ?lr&mr gﬁgl&ng}“é‘“bgg g@ﬁﬁrl@em% Pﬁaggn&'laﬁlﬁe{% O?W'éeflgisB ce
driving TFT.1108. .5 The curyent |ine oyer. suppl inhe). 1104 and t of her
el ectrode SHeEHRof FapRusaEhRymay BenBedas i Boe beBokingap uf Aesond lrich
predeterm ned paotentials and have nutually different potentials. The pixel
of Fig. 13AU¢H Aéiponds to the case where a circuit of Fig. 30B is applied
to a pixel. However, since the current-flow direction is different, the
transi 38@or 10 pollathe strycture of Eigs 39, thp sugent\flas fiquy theipixelghrquigh theigignal line
corresponds to a TFT 126 of Fig. 30B, the conversion driving TFT 1108 of

Fi g. 13A cdeyvarhdhesurenty sqwte 1ciscuiff Flee dbgptiommd thee ciwsenti rhgweRar, 1va9Bs of
Fi g. 13A corresponds to the TFT 124 of Fig. 30B. A pixel shown in Fig. 13B

i ncl udes a depemding i e stngture fof the pixeld Sdennttic srawih diagrdm i thelcas® whark the 43,
a current line (power supply line) 1144, a switching TFT 1145, a 15 hol di ng
TFT 1146, aucentvidows faomdhe oument $eulrcd ¢idchit ta thie pixelnig sHdvm inlBig, 4& capaci t or

el emrent 1149, and a light emtting el enent 1140. The signal line 1151 is
connected to a cCUrheedbiove aaydse suinimatided hi43lloWo by ddbpting the currenhtemirrat Wikchie
circuit 1141 corresponds to the current source circuit 420 disposed in the
si gnal 1bi NeasGhbwhifl Fig.'6T b theQchrredt Soulbecig@ii® (Mletutrefbisoudée ib@itsavLt 418 ¢Re
TFT 1145 is connected to the first scanning line 1142, a first el ectrode

thereof is gpRAEREE Eifouit33) Al Mrtler 36ttihgd Bo WA Gato wa@eﬁbﬁﬁé R €urrent
thereof is connected to a fifst electrode of the driving TFT 1148 and a

first el ems‘h@ E}edi{iro e CORVGRS Ll 5D 909 Frdr %ﬁé@s%ﬁ?ﬁc&%@ ifr&6Ld. 09g; of

h
t he hol di ng 46 1's connected to the second scanning line 1143, a ftirst

el ectrode tRgNehe Eéfifeig ?Pgrgﬁ&g of ti %\Hrénrt" Sotrcé %ﬁc@lsﬁ@ﬁ«{ Elgr?erﬁ fsofulezﬁ cHehiY ?gl TFT

1148, and a sedond e e thereof 1s connecte gate ectro of

t he drivi ng&ﬁﬁ%ﬁéﬁ%‘%@ﬁ%&%ﬂ@@ﬁﬁﬁé f)egrﬁoq'gx% a&gl?at nversion driving TFT

1147. A secon r vers rrving T 1147 is connected 77
W.) i _.to the currept line (power supply line). 1144 and second el ect rode
ot 1 he2onver st oradht SRR AROL piroct B sb Bt kg 00, DvEPVsr. TiE A BUERSuE o
the light emtting elenment 1140. The capacitor elenent 1149 i s, connected
bet ween t heltdjisistora having Jhe gate elgetrodss b rcopumory ang; if gher charaqtaristics of ghe dwen g
el ectrode thereof, and retains a gate-source voltage of the 5 conversion
drivi ng TFTtranpisiors pre dispersedyt the j quereptsoswpplied) thergfrom sy dispersedin dHeweves: hgr

el ectrode of the light emtting element 1140 are respectively input with

pr edet er mi resttingothen W/l mtianof Heev champelustidth W fahd therichpoteb dengsh J. ilNdhe twhat
the pixel of Fig. 13B corresponds to the case where a circuit of Fig. 6B is
appl i ed to taarsistab, atHavdifferent valweg thieheumentr andurft | caw bk chaiigedn Gendtally,ethent ,
the 10 transistor polarity is reverse. The conversion driving TFT 1147 of
Fig. 13B cogurempiyriisreisedat EﬁEe&&% dptrabibg tinfe3, Asmaredal't,\thmetﬂ@oﬁel&ﬁmafan fbe g
13B corresponds to a TFT 12b of Fig. 6B, and the holding TFT 1136 of Fig.
13B correspgdihimed ghfleRly/FT 124 of Fig. 6B. A pixel shown in Fig. 13C
includes a signal |ine"1121, a first scanning line 1122, a second scanni ng
line 1123, a thir i i A Curr el j

line) 1124, a cur?léerslt ||rtlggt{lli§§?;né%§v%a%lc Fﬁr% ?%S@fggt&ggﬁﬁgwgbwa%%
a driving TFT 1127, a capacitor elenent 1128, a current-supply TFT 1129, a
mrror TFT 1130, a capacitor elenment 113144a current-input TFT 1132, a

hol ding TFT 1133, and a |light emtting elenent 1136. Each signal line is
connected to a current source circuit 1137. The gate el ectrode of the
switching TFT 1125 is connected to the first scanning 2 0 |ine 1122, a
first electrode of the switching TFT 1125 is connected to the signal |ine

A A N A o o o o L e pe—— o2 oA NN " e 4 -




current-supply TFT 11%9\] s connected to the current |ine (power supply
line) 1124. One of the dl ectrodes of the capacitor el ément 1131 is
connected to the gate el ectrode of the current-supply TFT 1129 and the gate

el ectrode @fe &dnStafit Eitfent Eduréd 300 fitdiddossigial & thelcasd 6fle chientadiirck Tircuit of
connected to the current line (power supply line) 1124. A first 5 el ectrode

of the m nege M 1aldB8rdu, SRNI6HEEHohEs (e ClfréRRupplid¥etotrhde cirféht 3owes end
el ectrode of the mrror TFT 1130 i's connected to a first electrode of the

current -i g fiﬁﬁ&c}ﬂ&r’cuit/i‘? R the el Gl Sontte LRGiCoHF the Mcohd Pitdh difchitl 132 i's

connected to the current line (power supply Iine) l1124, and the gate

el ectrode of the r - . T E : t-ne:t g SaRai ng
line 1135. The ga e{hgl%gﬁcc{ Pglpddétl%?iﬁt e @ﬁ}s@]@%&ﬁg%@gn@?&i@é‘é@ l
connectgd tp t.he ird scanning |j.ne .113 . first el ectrode of th ent
ol di ngS T Heping of She it PRtGor HRE 5 SBaliahy chbartor e (BECHobIE M

el ectrode Qf the current hql.di TET 1133, s connected to,.the gat.e

ol ect rode gRPHRPeRAiDR dfite. o sreforer e.cizisnt i merlaRyinedhe sding Gagafitn pppaot

m nor TFT 1130. The current Iilne ower s‘iﬁ)&l'g I{ﬁne&\irllm ﬁmd t.he ot her

el ectrode &t IergAzede niftorexer dhe frantisten 8k supplyipg s cifrent 2f She)settag oprraHey
potentials and have nutually different potentials. This enbadi nent may be
arbi trari| yimeand thedrapsistor mfisupplying: the Gurrgntatdthe mpyh aperationtimg are the same.
<Enbodiment 3> 2 0 In this enbodi ment, technical devices when perform ng
col or di spléscordinglyphetede mopdl effprt gauged  Rynhthee dispersion botwiseihithe drapsistosd of
an organic EL elenment, the |um nance can be variabl e depending on the col or
even t BOugiTlenefornit isgpréfapblcnte wswrthe cugenttsodrseicircoiip Pt a gaopes combinatigng for
emtting device. In addition, in the case where the 2 5 light emtting

el enent hasexdeaiply, using tthdclremt usmootircuitoas sheenph &ig. Q imnthe padionrwherbie large
deterioration degree is variable depending on the color. Thus, when

per f or m ng R4t oflikeRua¥ntvis désiredlat gletsein operagon dxiecd wsingghd ¢igduit asrxhown ng
el enents, various technical 79 . ~., _ ,.1 1 devices are required to

adj ust the wiFig.sAn BOpErtiohRehesd hplnisit at@edidbapat oBtht curdiaigdesitd. nagni t ude
of the current that is input to the pixel. To achieve the technique, the

magni t ude of the {QRS baridnt GMFOR BirciPAY SiBwndh Fig. 4RT) thdre B at1mtiwhb kensisiesged
depending on the color. 5 Another technique is to use circuits as shown in

Fi gs. q? t Ohaezgxegf e gtarée?l&i,t?b‘alas i édtabn,| AndSf el cHaPterisli6LbL the $0D HafSibtofUdre €Nt
source for video signal, and the like. In the circuits as shown in Figs. 6C
to 6E, the %i'ggeé%egg it Qlrechf QulgiRAShSGEROR IrpIdpBel "CHEWEVGNIE (b ChfhciEtisfed! |

i s changed ng on t he "magni t ude e current to be

input to the pixel can. pe changed dependin n & I - i her
t echni que i%f &'Sﬁg’ﬁéﬁaé'élsg)ﬁseaﬁeeunrgfoﬁmbﬁgac “lcaﬁ'tsglﬁfﬂﬁ%ia%%%?rgg WF%EIOF%%: ﬁlﬁp%ge)&'can
be applied j0 either. of 'the se.Where . the tinme gradation nmethod is

enpl oyed an O?Y‘Fésclg%s'é‘ st QOYCﬂ%%ﬁpwegtpﬁd)é‘m%ncuﬁgf‘ﬁb§ 1SS .’st 9 Sakg the
According to the techni gﬁe, the |um nancia of chlgi el can be Zdj uaj(%eﬁl.
The white bghagteristiss, of he fwo {ransigtors  Wytqsm. | fyamely, I 1§ pecg§saty, 10 make e s
or a 15 conbi nation thereof. This enbodi nent may be arbitrarily conbi ned

wi th Erbdi ekascteristies uniform betwaen theiwa, tasistorshaying the gategleciiodentn cpmmon |
this enbodi nent, the appearances of the | iéht em tting devices

( seni conducirothed ewireng spiresr gitpyitpase skown jimviagt 66n i i nefenereswary ke daksi thg
Fig. 12. Fig. i2is atop viewof a light emtting device fornmed such that
an el ement ehdvadteridties oniforii bdiweeaths itsnsistorsaragirfgornemininen gata letedtrodd. h Ehis is
sealing material; Fig. 12B is a cross-sectional view taken along the |ine
A-A of Fi gbecadés tlandethihg.opiionsisapeifdvmed ans tleeedspenible ouirmnt tsalnen ctonitg)
the line B-B of Fig. 12A. A sealing material 4009 is provided so as to

encl ose a piNgglelPQhd tamsidAOOMat Becofish @Re Sbjgradf the Betidp iopeftof ah€ did trafidTor
and gate signal Tine driving circuits 4004a and 80

25 used at the input operation time need to have the same characteristics. When the

characteristics are not uniform between the transistors having no common gate electrode,

since the respective current source circuits are set according to the setting operation, the
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4004b that are provided-on a substrate 4001. In addi tion, a sealing
mat erial 4008 is provided ever the pixel portion 4002, tihe sourcx signal
line driving circuit 4003, and the gate signal line driving circuits 4004a

and 4004b. ci[;{}gacﬂgtkedip[;emgn@ﬁgé Stredfd@2, the source signal line driving
circuit 4003, and the gate signal line driving circuits 4004a and 5 4004b

are sealed by t h%i{%gl%ﬁ\% ?[?]QhélQ:gli'rlemt BRrrsCRlrbqo afBh8Wnain #RO%C, adiske! (R two

sealing materi al a filler material 4210. The pixel portion 4002,

the source t&h&%@l’s AS%ﬁiﬂg dthhv%%% f%édit&ﬂf,gc #f' Wi dad HEstM Ghe idfPeesidn| BE the

driving circul a-an are provided over the substrate

4001, incl I Ts. .. Fi D presentatively shows a
driving TF!#{%%S‘(e ﬁ%lt?:l(%’sgie'ér{%%ﬁ’ F}{/e,y-ggenﬁ oﬁftc%gﬁﬁé'ﬁ&@' and a p-channel TFT are
shown ip this ex | e) 4201.included, in t.he, sqource si l..]in

ci rcui tg 4003, and'4f! lﬁatéa}‘ﬁﬁkoflf’l”%asl %%‘P@bﬁe%g\“ﬁ" f“ﬁ%gg@&?gl kBlgdﬂ%lhglﬁ E;?%8)2
which are fo d on a base film4010. In this enbodi nent, a p-channel TFT
or an n-chd®&° TFT that is manufactured according to a known method is
used for the driving TFT 4201, and, an n-channel, TET llpg manuf act ur ed
according tiyirthereantle signahbine deiving sircyibpf fﬁﬁén@nagwrtge uizie aboly the gurrenby e
insulating film(leveling film 4301 is formed on the driving TFT 4201 and
t he erasi ngowct cirzoit dispagpdaingths Sirst datele is own i figelS apbthe cgrrespondige circuit
electrically connected to a drain of the erasing TFT 4202 is forned

t her eon. A viewigsgwmarin Kigdductive fil mhaving a large work function is used
for the pixel electrode 4203. For 2 0 the transparent conductive film a
conpoum@ of i ndi uFhipembedimehttformosandes frgekyoeqmbined ofith anly @i the ieohbodimaeng i nc
oxi de, zinc oxide, tin oxide, or indiumoxide can be used. Alternatively,

t he transpdaoans 1andductive fil madded with galliummay be used. An
insulating film4302 is formed on the pixel electrode 4203, and the
insulating film 43kabodimémPoed 444 th an opening portion forned on the pixel
el ectrode 4203. In the 2 5 opening portion, a light emtting |layer 4204 is
fornmed on the pixphe G4t8i8dd QelR1tEARd ithpetdtidtofant signB0lihclfving 2Réuitay3 e
formed using a known light emtting material or inorganic light emtting

mat eri al . %OWBin(ﬁrjr%.WSA?Wiltl bl Agsdidee i g{is eﬁb&hﬁfcu@forﬁ\ hﬂl’\’th%]si%?af' Ithe driving - |

nol ecul ar wei ght noner) material and a hi gh nol ecul ar wei ght (pol ymner)

mat eri gl i : o i RAN ;

1204, 3 nousin HBCHy o8 AE0E Cu BF BRdRhO e dailaP Brido) APl ot 1o pRVEHL |

The structure A he. | 3t 1 ayer 5 4204 nmay be either a |l am nate
by S

structure, rarily conbining a hole injection |ayer,

hol ' I ' -em ttina. | . .
Cranspor a1 on | a5ier B sheBehirfitl APk oEMEYpY Bhe oo AELE ) i thecane

3} r gCt ure. O Itk the Qigital PradSint displdy bR bits? O%n: Sighal i N Fag 01t 405 e

has the shift register 415, the first latch circuit 416, and the second latch circuit 417.

20 In brief description of the operation, the shift register 415 is formed by a plurality
of lines of the flip-flop circuits (FF) and the like, where the clock signal (S-CLK), the start
pulse (S-SP), and the clock inverse signal (S-CLKDb) are entered. According to the timing
of these signals, the sampling pulses are sequentially supplied therefrom.

The sampling pulses supplied from the shift register 415 are entered to the first

25 latch circuit 416. In the first latch circuit 416, a video signal (Digital Data 1, Digital Data
2) is being entered and according to the timing of entering the sampling pulses, the video

signal is kept in each line.
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conductive film (representatively, a conductive filmcontaining alum num
copper, or 10 silver ds Jits main constituent, or a larinate filmof the
conductive filmand anot her conductive film having a |ight shielding

property. Mi st Uk@hdfle Lided ol had boh leeegt@fncw;r@rn_fsqgau&m%tdr@ﬂﬁatlhmgg 205

and the light emtting |layer 4204 are desirably elimnated as nuc

poss: DL, R AP 345200 8 bEplicl Ao b nasienaioy iy,
o0 e S MRSEAI20 e T AT e SRCHRCBL A8 B3

noi st ure, e above-descri

deposition,is enabled usin fri-ch met ho c] ust er -t.ool t hod
film depos?‘iapgﬁ“ﬁ‘gb%aﬁ §f§°‘94 fﬁtéiﬁaﬁr?qlbﬁff?ﬁ@lcga{tﬁggg&@@@ pae (i;fo)PFé W%f‘% a
predeterm ned voltage. In the above- ribed manner, a light enmjttin

Dl frent 5 a36tEnabkest i the ooyt 21oh Soogi 1615 BAPB US4 aesfoine pEgl Sanmdid g
emtting |ayer 4204, and the cathode 4205 is forned. A protective filmis
formed on tt%@lei%@lhw-ng filmso as to cover the light emtting el enent
4303. The protective filmis effective for preventing, for exanple, oxygen
and noi sture, frdMhidnthervidey signal kepjtie tl@rﬁé@@ﬂ%@l@ﬁb&fﬂlmmmh%w ¢
nunmer al 4005a denotes a drawing line that is connected to a power 2 5
suppl y | i neixely thehsamplinggiudses arecagain/supplied romcthe shift register d11.e gThereafters the
erasing TFT 4202. The drawing |line 4005a is passed between the sealing

mat eri al 4@pBration willcbesteperted; itherd}p perforthing thehmncaskingtafithavidgo signakfor ede t o
an FPC |ine 4301 of an FPC 4006 via an 82 5 ani sotropic conductive film
4300. AW . fdanls the sealing material 4008, a glass material, a netal
material (representatively, a stainless steel material), ceramcs nmaterial,
or a plastic mat eftieadigitdl RGddoXigithl df Bh@bit iiCeriteled)froimy difrentslawt cohfedtéEto the
plastic material, an FRP (fiberglass reinforced plastics) plate, 5 a PVF
(pol yvi nyl dohst@ht dfdent sdifte 20IMbNFidéd SiBhaldfRNeNSET eThel dipial vadeo digd lof ltw6
resin filmmay be used. Alternatively, 'a sheet having a structure in which

an al um numgifGi bnlefedSAOHY Elh‘?tg’llt e (cBfnddMd tb! thecoistd? %u%ﬁt%ufdie! 109RY vRRo

used. However, a cover material needs to be transparent when |ight em ssion

Is direct eds;é{am ugisg htI‘h@rgi%r{ail %qrrgﬁxe(éo&&Psﬁtﬁn QY Ghe VRIcE  digial) def ﬁghihé
case, a transparent 10 substante such as a glass plate, a plasti'c plate, a
ol yester fil or an.acryli ;| i d.. r - OF« il .
et or s 58 2ot orfit Sintes s by BhecbR VO el bl o tiVidhd Sl drheld in
used in addition to an inac%ive gas, such as nitrogen or argon; and PVC
(pol yvi nyl ‘BRCUTSHSPUICELGHISe ol yi mi de, epoxy resin, silicon resin, PVB

(pol yvinyl butyral), or EVA_(ethylene vinyl acetate) na used. .lL.n .1.his
enbodi nent, nit roggé:nstﬁ‘fftqﬂﬁé‘f &L"e@%ﬁ‘ ]GT'C?‘tCI’f@“¥i4I13 épaﬁﬁ%‘f:?'ﬁ/l.a?@oaﬁ?g & 1{5 I%‘m)c
filler material, 4210 to he exgosed to a hygroscopi c substance (preferably,

bar i um oxi desscribedhy ysinekigs <8248 e substance, a concave portion 4007 is

At first, the structure of the first latch circuit 415 and the second latch circuit 416

20 shown in Fig. 5 will be described. Fig. 5 shows the outline of the signal line driving
circuit 403 in the vicinity of the three signal lines from the i-th line to the (i+2)-th line.
In the signal line driving circuit 403 shown in Fig. 5, the constant current source
109 for one-bit video signal and the constant cusrent source 109 for two-bit Qidco signal
are connected to the current source circuit 431 belonging to the first latch circuit 416.
25 Accordingly, the current of the total sum of the current of the one-bit video signal
and the current of the two-bit video signal flows in the current source circuit 431

belonging to the first latch circuit 416.
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provided on the surface.of the sealing material 4008 on the side of the
substrate 4001, and a hygroscopi ¢ substance or oxygen‘aBsorbabIe subst ance
4207 is disposed. The 20 hygroscopi c substance or oxygen-absorbable

substance 4207 i {elelte sfudilh® STARE B 1RCA cirtdlit 496 AnditRe SecbRATAVIP ROt 40T
cover material 4208 such that the hygroscopi c substance or

oxygen- absgg hah 1Bt AiNCE: %Qﬁbape% 1036 SioWsuhe outTi?.% HYRE Sl 1P defing

cover materi al Z‘gs@uls in a?| ne nmesh tate and Is fornme | ow air and

gg'yéteﬂf gb_ts%%f@éf‘%é §?§%@§ﬂﬂ %ﬂ%@%ﬁ#f*a‘maéﬁﬁ?ﬂ?‘%%gﬁ% § BHIRIPRIRT ||

SESLSZESP;‘; of Zﬁﬁﬁfﬁl ce}?flé?'ﬁsuq P‘Sﬁf‘é‘f ST ‘igﬁg%ﬁ%%@%g??s?‘% they
= d

2505 b8coRMHcE AT fth”?ﬂrip%ggﬁluf?% Bl 350 1 SRascPieRy o rfpe ek gl

portion of the drawi ng |ine 4005 I n addition, ani sotro nducti ve
PPl m 4300 143db até GesvishAoD: P the phgsm Souse SRS TIDF SVECH A5 Btch he
FPC 4006 are thermal |y press-bonded, whereby the conductive film 4203a on
t he subst r dins. 48be sm@h@mé3md3ﬂp,n@2d:3@ndcﬁ3/4bh@c raontratierh aggagdipg det the dafeh v
connected via the conductive filler 4300a. This enbodi nent may be
arbitraril yulsenbi ned with Enbodinent forns 1 to 7 and Enbodiments 1 to 3.
10 <Enbodirnent 5> A light emtting device is of self-light emttin Ee
so that in conparMswally nvarted gignals are/ecspéctiselypintered tmtht’flsmh%e‘lﬁlatan%g’rﬁ
device offers a better visibility in bright portions and a w der view

angl e. 1idencand thé ewitichdst 434ai 4nidi 489bd e Therefarenorzeoflithe cettimgdipepdtion audr the amput 15
of various electronic devices. Electronic devices using the light emtting
device of tdjRrftloasepérfariiednitheicurfent selce ¢ifmitet3dr e given, for exanple,

vi deo caneras, digital cameras, goggle type displays (head nmount di spl ays),

navi gati on syst enyneR il GurfeRPSEMMEERRICB i§ U éutktab mifioCéifcudtudi showhdn &gl 0
conmponents), notebook personal conputers, gane machines, nobile 2 0

I nformati ongé ﬁﬁcmh@%leﬁl g%g@ﬂm@ﬁ afi®Rie iR lﬁQﬁSEHih%ﬂ %an B@Bbﬂf@nﬁcﬂ'a@l@ﬁ&ﬂ Qfid when a

portabl e game machi nes nd el ectronlc books), I mage reproducing

devi ces prowiflgds %ﬁ'%é?l & 9&9&&& SHE.% \Whchi$ RSS] tilb %@hthu 43@%%&@&1 ﬁé?fvet):n the

reprodUC|ng arec IUH]SUC as a digital versatile disc

whi ch ingl uﬂﬁ? ? &r@@%ﬁ%l@@ﬁaﬁ{dethg I%nfyl B! tﬂ%ﬁ%ﬁgl lll'JCrbqu;e rfitkd@r - of,n

t he caseé of e|n ormation term nal s, S|ncet egree of the view

et ting doyr e PRl et Bl GBIAE folt 155530 1k 4R ofifeqill’
lTght emtt) n%lgnalelmae is noméc%gsa%? ntsa mnlarly to 8186 sr\lgtc% g& prov1dcd between the current

source circuit 433 and the pixel connected to the signal line, the switch 432 provided

between the current source circuit 431 and the curmrent source circuit 433 also can be
20 omitted.

Each of the current source circuits 431a, 433a, 431b, and 433b has the terminal a,
the terminal b, and the terminal c. Each of the current source circuits 431a, 433a, 431b,
and 433b are controlled by a signal supplied through the terminal a. The current (signal
current I3,,) set by using the constant current source 109 for video signal connected to the

25  video line (current line) through the terminal b is held in the current source circuit 431a
and the current source circuit 431b. The current (signal current lju.) supplied from the

current source circuit 431a and the current source circuit 431b belonging to the first latch
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84 i"~i~. 1 ~1i support base 2002, a display portion 2003, a speaker
portion 2004, a video input term nal 2005, and the |iHKe.) The present
i nvention can be applied to the display portion 2003. Further, the |ight

em tting elcfrgﬁl?h(lé?n hﬁp‘lﬂ%ﬂ fhe ibihind s ih%%tﬁfslgﬁ# _@llﬁt?ég\rt]‘%ﬁrﬁc LirGiPA a5l tl;lét"(‘,’llé%gis on.

Since the | g elenent 1s o t emtting type,

not 5 need a back . d ther ke i i i L

than a Ii q&?'ﬂfcﬁ Fifg'fléﬁg%l?‘sp eycuga?ﬂ{a%g “})g}%acl%ﬁgtg%' ta%o“{%g{ (‘{%'g% ﬁ%‘ﬁf ’“§°mi’ ‘?Wﬂ%‘i

el enents include all informt,.j di splay devices, for, npl er sonal.
conput ers, BTN SOUFS QHE‘HL gﬁar a&ﬁsthf’ Fppnt soitce prcut 9‘3?11%1 aﬁtfe‘f'{’feggf‘f‘@ﬁ‘%

di splays. Fig. 22B shows a digital stil]l nera, which contain i n, body
P00, “a 10 the spites) sroeTRIOh By e Sisischeld O ot pigend GpiB AR B e L on
keys 2104, an external .connection port 2105, a, shutter 2106, and the ].ike.
The pr e8entCurignle fonisa @rayithd33h, o) They respectiie Y §?>‘}eéy£%§r f“i“g rﬁBﬁO*E? Wﬂ?’ldﬁir ,
the digital still camera shown in Fig. 22B is conpleted with the present

i nventi on. tebyeentiee pixslosand thorespretine sumens sanrce sirpuitset33aand 433k gnd thean/eft
mai n body 2201, 15 a casing 2202, a di§pla%nﬁortion 2203, a keyboard 2204,
ext ernal copemtionof tieoswitche43ta and @34bis coptrotled by thed@ch paldet he Li ke. The
present invention can be applied to the display portion 2203. Further, the
light emtting elAcmndinglyothe total fting of 2 Curentcafithé enetit wideo signal floemgrfrom
invention. Fig 22D shows a nobile conputer, which contains a main body
2301, a di st arrentGopre icirowit 23302andahés earkah of BXIwodgievideo signdldiomvidd tdm the
infrared port 230S; and the |ike. The present invention can be applied to

the di 3pl aycupRht s6wrce XX3uit A3BbNHows tile tRebpikel. C hurptice rwarigvehe i curfenty. of2O i s
conpleted with the present invention. Fig 22E shows a portabl e i mage

repr oduci Norefsi¢6-bRMi¥dohfEhald drb addedaif Qrpditich WREHe ¥ dBRACTSWS Blohi/the QuiidiD
repr oduci ng devi ce), which contains a main body 2401, a 2 5 casing 2402, a

di splay porl i &r@AP33Laili B QrenPsbaR dicait B3baowsROnd fdelmaAd W8 DRAICH
as a DVD) read-in portion 2405, operation keys 2406, a speaker portion

?ﬁf o WZ??OE%E*'&@%ETBW@P-L el b di GRichl ¥y SlepPiedtfon RO Buctent
240 and | VRS AILERE e RREE B BRsinof A3 bPup B b MRkl

the |i are included.in the i mage reproduci ng devices provided with a
recordh%g n@'&irﬁﬁﬂeaﬁﬂ%‘her, t he DVD reproduci ng device shown in Fig. 5 ~ 22E

is completed with _the present invention. Fig 22E sho a go t vpe.

di spl ay (head noulNEEY thf SBICHFS ,O?m ﬁﬁ?i‘ﬁﬁl{ 8&%‘231%‘?%&&%%%%“ é(j‘pc('.ﬂts‘bll’lay
portion 2502, an_arm portiqn 2503, .and_ t | i ke. The present .i nyenti.on. can
be used in shwiyinsBigag7 sl theglesathsd. %H-feqécf&@?"é tlﬂ‘i/ﬂ‘éthg‘? gﬁ%‘@%@ﬂe dpving
Fig.22 Fis conpleted with the present inventjon. 10 Fig. 22G sSuova_ a video
canera, whi eticuiodiZainitbe wicintyof tscrepesignal lingsifegm the ifh line ¢ thedii2)-th ling s ng
2603, external connection ports 2604, a renote control reception portion
2605, an inage redbe vigngl lpwrdriving cisont 403 thavmeinyFigalyrs thinsameasahe signel line
portion 2608, operation keys 2609, an eyepiece portion 2610, and the |ike.
The pres@nt diiningrdifcait 403rshbwniis dtig.i 26, tereepdithas| thy cyment isowrce @ir2uit #43b vindite
canera shown in Fig.22 G 15 is conpleted with the present invention. Here,
Fi g. 22H shewicla 489 iateerdngived had ahatvhe chrremtnhiedd s tle cmtent lsowtyge 2i0dis 431b is
casing 2702, a display portion 2703, an audio input portion 2704, an audio

out put  por t is@ih1Rd Qi 16 BRI @ricANsdiRNESCIRHAGI3IDBUL 1 Ble ERRAESIUrECiRMit 43337440,
an antenna 2708, and the |ike. The present invention can be used in the

di spl ay por Rﬁ@&é(’:&@ﬁoen Jg{g%segf isthitte®Y Sins@lRVdigAI Bnd dibing RirciR4OT biRiwn RIFiR.

bl ack backgroun ay portion 2703 can suppressS the consunption

current of tzl:}ecamgéslc t%? bﬁﬁpg{;&pthg%ltcnﬁ.relex{laﬁs %ﬁb{ixﬁg tr\]ﬁklﬁgﬁgﬁgna‘f KW U riving

Fig. 22H i s conpl ete resent invention. Ssi on
| um f.li, itti i al ' i . f Ut
o 0RBe b SR el B B TGS e WIS 13 B,

reduced.

In Fig. 27, the total sum of the current of the one-bit video signal flowing from
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2 5 projector by expanding and projecting |ight containing i nmage
i nformati on havi ng been butput |enses or the like. Cades are increasing in
whi ch t he above-descri bed el ectronic devices display 86 ~.~) ;~T,

i nformati onpdigkédt RtRE citbifit £3 RGN SurfdBE HeQRbLHVIiED ﬁﬁnﬂ%iﬂé floliEthe
Internet and CATVs (cable TVs). Particularly increased are cases Wwhere

TOVi gD ClattEnd SRALIEIEAN 43, LoRh A Sfbw § (HeCcubhify SGRE0BRCUPASSH ah g

light emtting nmateri I's very high, the light emtting device Is
preferably r in i re.di 3 Sl nc |i . A
devi ce cons‘yﬁ(?rre(ag’ {hgecug}c%\}/{\gr& tﬁ% ﬁ%%ﬁ?t“%n@ FtL’ ?%38 s nra%sl !gﬁsa,%d%% 'la rﬁ}f]%lﬁr‘qhs?}e e

desirably di ed t the light emt ions are reduced. a

| L h
25 possi b eC."%‘%ﬁﬁﬁlPWifs_ﬁf??thfs ffggé%ﬁﬁé% o] 4 E%f b Hrdl b, R ;F‘léf
el ephofe, "GHE0ANG RIS ASRITER IEU d33tnand | 6. DAY GROKSEoiar 3 jPoiorBFhy o

character information, it is 10 prefe,%g e that ,the character infqrmation
be fornmed iMcqordinglygmhenthe eyrregt ﬁoﬁuppﬁ it the PR fothel GuERRt e GiFFyLt, the
portions being used as the background, As descrjbed above, the application
range of t HaUTsALaBARNthay khbg e cngeniyalpegogespoadingra the gepectivebits-on can be
used for electronic devices in all of fields. The el ectronic devices
accordi ng to thi sindh®sighaldine driving eiecuit 3 shejvn iekigs 13, 2§, anel 2% avhgnthe digital 15
structure according to any one of Enbodinment fornms 1 to 7 and Enbodi nents 1
to 4. The pvidemsignalnisenbiight signal, 2he pigaalscurrenk i suppliod fxoam ithet espective current
characteristics of the TFTs, and offer a signal line driving circuit which
can sulo y souekesdironits 3o ¢reapixelur Oanthe tcontrdrg, whess thdevidéaisipgharis aidark kignal| theal
line driving circuit of the invention, a first and a second 2 0O | atches
havi ng r esplaghi pudsechotwesin the eespectivei cuereht souddeccitbuitp asdthe pixelds eafttoliatiegocasa
structure having a current mnor circuit is adopted as the current source

circuit, a xl.&rte%uﬁpwrtaabuﬁam t6ehé pidel.i adarhél9Mnothe GEspedtive Eltfdn€RBburs® ¢iréitsf Or
vi deo signal by changing WL thereof appropriately. As a result, setting

operation c4ggBabmdceIns, eiel Mility &rtdmﬂﬁg 4 dnStaie cutent (@Es) TP ESntrdlRdttietht ividdo

current source circuit of thé first Tatch and the second current "source 25
circuit of §hesad \%E@rdn@&s% ’coﬁlh(ﬂﬁ*ﬁ dﬂgtus FBmodRest L Bulréiitlto B8 %uﬂﬁx%ﬁ tb B
setting operdtion e the other es the input operation, the two
operatians cany de done at the sane time. 87 Clains 1. A signal line
driving circurt having a first and a second current source circuits

di t h | | it f .Si | o L i i st d
COeerane! 09, 2, o8k Che SuPbiIE bl brEh 8RR ok RSeeel Bod b SRf Vg
first t [ it is di, i first latch. d
Lot e el o i sl hRRR S abeing kB LR BB g1, TGO
From t he. colfiaBRISEif FRFESaH e FBRInal A5 Bp GHEFTY UG e TroR CRDEia Bb i ng
to a 10 sanpling, pul se supplied fromthe shift register, and supplying

neans for s$sENdiateh eirquit4ldnt corresponding to the converted vol tage, and
t he second current source circuit includes capacitive neans for converting
a curreédf suppl i eln theemhodiment femm,|sincerthe twarby digital gedatierecdisplay igypertormed,

| at ch pul se, and supplying neans for supplying a current corresponding to
t he conver t émlircolreagsourdscifuitd 431 #8Ba, 431, dnd 433yarei provided kmovary oac fsignalt
and a second current source circuits corresponding to each of a plurality
of signal | lineYthed cafibhtt soured wiretit 4838 B poe@esvidal iis the naiudtuaé oTURIRer27).
including 1 and nore) of constant current sources for video signal,

char act eri z@aQsiminlstRit tRe RespORivk isighhl Sutfen® W, SHOWIRE rédpesiticly bétwdb® RRSRfch 2
first latch and the second current source circuit is disposed in a second
lat ch, source circuit 431a and the current source circuit 433a and between the current source

25 circuit 431b and the current source circuit 433b are set at 1:2, the current amount can be

controlled in 2°=4 steps.

The respective current source circuits 431a, 433a, 431b, and 433b can be formed

50



the first current source circuit includes capacitive neans for converting a
current obtained by addilng each current supplied fromithe n constant
current sources for video signal into a voltage, according to a sanpling

pul se s Upplf}c%f}'r by a8thg B SRiuldstfubRiciidt the 80Eknt sourcd! Bﬂ%l?ﬂsrﬁo%?ﬁ Z?i%g%griﬁj 7,

supplying a current Corresponding to the converted voltage,

Cuppl e 1 U T I P 22U REF UEIREC, U e TRA sl ARRS 2D ol bl
convert ed o1y atRe R SRRy Rl G Bl Bl om the n constant
o e S YA e SEm B i ke i WSSl o
o e bbb b e 5 S B Bt
video signal, characterized in that of the 2xn current source circuits, the

respect i ve meruvilldie deseribede Thew @niexample of heicarmbisatinn of the sethads weed inrthe

and second |l atches, the n current source circuits disposed in the first

| at ch i ncl wyErentysscte: discyitsrithe sumrent sewnge sirevitsgt3da.cddlbeand 433a)lin Big. 27 and 8sich
of the n constant current sources for video signal into a voltage,

accor di ng tmerit widlrhel desgrited! se supplied fromthe shift register, and

suppl ying nmeans for supplying a current corresponding to the converted

vol tage, 15 the rindigr2ts deuwxampld ofthe icombimtios efl thenmttheds esedrid thatwfent

i ncl ude capacitive means for converting a current obtained by addi ng each
cur r entLos upphice ceifouitsn(thie ecuriens odréd cliciitit 481a, ¥B1H;a4B3a, and dB3b)dn tie urkeat ch
pul se, and supplying nmeans for supplying a current corresponding to the

converted \ltce@ircuid (the Ciét solrca ciasitsup 1adad 2319 delongingt6 Me FrdORichkchit om
each of the n current 20 source circuits disposed in the second |atch are

suppl i ed t giishmdPth catrbitsoffce TirdBid (thd BPent 3B6kch BRcEHH J%tanﬂa‘i%'ﬁgbaldﬁ’@hé ed
fromthe n constant current sources for video signal are set at 2:21:7.7:2.

4 A signalylthicdnd mggcgé.ﬁpm, ug@gafs@gvt{gfme Qitfj@@ off af ol in FE6A Snd

circuits 2 correspondi ng to eac urality o I'i nes;

ComnEter 3R8lhePbiE St iy SR PG oA Bl o o)

15 The current source circuit of the current mirror circuit as shown in Fig. 6C has at
least two transistors and the gate electrodes of the two transistors are common or
electrically connected as mentioned above. Of the two transistors, one of the source
region and the drain region of one transistor and one of the source region and the drain
region of the other transistor are respectively connected to different circuit elements. For
20 example, in the current source circuit shown in Fig. 20, of the two transistors, one
transistor (one of the source region and the drain region of it) is connected to the constant
current source and the other transistor (one of the source region and the drain region of it)

is connected to the pixel.
At first, a description will be made in the case where in Fig. 26, the current source
25  circuits (the current source circuits 431a and 431b) belonging to the first latch circuit 416

are the circuits as shown in Fig. 6A and the current source circuits (the current source

circuits 433a and 433b) belonging to the second latch circuit 417 are the current mirror
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of the (n+m current source circuits, the n current soutce circuits are
di sposed in a first | atich and the mcurrent source circuits are di sposed in
a second latch, the n current source circuits disposed in the first latch

incl ude capggfiisVss SRS ih MigCBQYE'th A @aseuaf G t@yﬁmdsﬁané rbemn i hmOEhet he
8

n constant current sources for video 5 signal into a voltage, ording t

2,331 19 RhaivE AREhE k0l (ﬁl@t(%}reﬁte&'u%ee&lguﬁgQ%@zyglpd X?]élﬂ e tﬁe

suppl yi ng a current correspo converte m curf ent

0 A R A P SO e,
h

L B A S B A SIS o
Y ey

5. The S|gnal lin riving cjrcui accordi characterlzed in
that 15 when a dr ﬂwe{ma’ Istqrs oétl{er%lﬁrgpg O‘tféllcﬂﬁd‘ﬁnb‘“% ip fig. o(rppihen His
means is in_a short-circuit state, the capacitive nmeans holds a_voltage
occurring b&@é@nwﬂﬁ@”g(ﬂ@@/ lgngth): atioRf the diaﬁﬂsq’b cemnected ip| the aixel iy tohsmalier
The signal line driving circuit, according to Caim2, characterized in
that 20 whethan tetof tho trangister eénngcted Aastach surmbed snugttenglr@ut {the cutrpnt| sauncs
means is in a short-circuit state, the capacitive neans holds a vol tage
occurring betrowitsn43te agdit@/lb))tbbkmginegctnotlwi figst tletch haircmitp$16, ettic camrrea amount
The signal line driving circuit, according to Caim3, characterized in

t hat 2 10 wheupplied frinm thervdnstantecuaknesourcerido fooviddesdigmd icagbé matiégreaenpl yi ng
means is in a short-circuit state, the capacitive neans holds a vol tage

occurring bet weenFédsxagples assutiicaRat the anoghtiog theccutlet givemio thel pixel iset . Th2f),
8. The signal line driving circuit, according to Claim4, characterized in

that when aaghugiing eHa€ tHEAVAL Bftiofithe st coRRbcRb e pikel ig VS biRPihyd the WEANS
isin a short-circuit state, the capacitive neans holds a voltage occurring

bet ween t he rgipf 6f the'f4nSistop c@ﬁlf&fe@' tBQaa&lP chriéht SHRRE CREuIE fhé %ﬂ&ent%oufE@ %uéﬁlﬁ;”a'
line driving circuit, according to Caiml1, characterized in that the

I
suppl yi ng g aﬂ\%g_ﬂﬂﬂ §(2%<W£e)a dp%té@gtl oﬁg}d’ ill B%Wcaﬁoﬁ%t&%t Jr&vr\ﬁe?tch

conduct i vi ty n the‘gat e transistor, a secon

% comt gl Ll 9 ANVHE it SRLSGOR N SRR gt My S0 ACAG Ll

control1ing,6g '}Qy(v:}dex'sﬁgnai) Sh'BE TndrBRed” @bilb§ petBiinihb S s&kiBE oBBidh BE$En
current source circuit (t’hc current source circuits 431a and 431b) quickly and accurately.

When the current source circuits (the current source circuits 433a and 433b)

belonging to the second latch circuit 417 are the current mirror circuits as shown in Fig.

20 6C, the W(gate width)/L(gate length) ratio of each transistor may be changed depending

on each bit. As a result, the current flowing from the constant current source 109 for

video signal of the lower bit and the current flowing from the first latch circuit to the

second latch circuit can be increased. Namely, the current flowing at the setting

operation time can be increased. When the current source circuits (the current source

25  circuits 433a and 433b) belonging to the second latch circuit 417 are the current mirror

circuits as shown in Fig. 6C, the magnification of a current varies in the above current

mirror currents. More specifically, at a time of supplying the current from the second
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10. The signal line drivipng circuit, according to Caim2, characterized in
that 15 the supplying meahs includes a transistor, a first switch for
controlling conductivity between the gate and drain of the transistor, a
second swi t QRchQirchi®thé hrrém AnfoRREbEoNES kdhaltGl \A@ﬁ%&ﬂ%&&ﬂ%&@ﬁg%&w 6&i 4t an
source for video signal and the gate of the transistor, and a t |r3 sw tch

for control Iﬁﬁ%@gpﬂ}bﬁttiﬂ+ hd ﬁﬁt&ﬁ%ﬂt fl&@in%rtﬁitﬁh gifxef %o“e@@&ia%rg |r %ﬂgféf(?re, in

pi xel . 20 11. si gha Ine driving circuit, according to

characteriz (AT ' ihel ud r i a.first
wi ten for e dEspbRane b kAR ol fuct Ofod QA Hahg fo gicna
transistor, a second, sw éch for .cont rﬁl | i ng ,conduct i Vjtt%ff&.gt vvet-"i@ lt hﬁ A
constant curPEIRIRIULE the Seftine qperption on the curent Sppirce Cirepits, gecpng latch circutt,
transistor, and a third.switch for controll,ing conductivity between the
o of & 1 oBp eufeent flgwingtp St cilzent Qyice gitully al OF dea9nd Tt gireut dees ot
circuit, according tqQq Claim4, characterized in that the supplyi hg neans

i ncl udes a tpesAmesympller butiif ds large.; and theretorsy the, setting apsration 15ah; ey peréesmredn
the gate and drain of the transistor, a second switch for controlling
conduct i vi tyqlﬂélfl%een t he constant current source for video signal and the
gate of the 5 transistor, and a third switch for controlling conductivity
bet ween t he drai n Jext adescription ild be sadedn fhexease where thig euréng sewrce cineuits (the
driving circuit, according to Clairn 1, characterized in that when each
drai n and gatwrenf sbaich circhits 481aadd #3db) beldnging tei the dirst laedhooinéuig41® atenéhe10
supplying neans is in a short-circuit state, the capacitive neans holds a
vol t age 1@c c ucurieny nhiefonedouit e shewa/ imoBipc 6Codnd the durrent source lfrcsies (thel current
transi stor, according to the supplied current. 14. The signal line driving

circuit, accsouitedrduits PB3d Md2433b)deagigita titk seboidRtchldrcaltan 7aacihe @iroiifs And
gate of both a first and a second transistors belonging to the supplying

nmeans is in showidintFigi 6411 In Hidtske, bhheGtRDALInbisioRs SE&Ith diPleAsotrdelifcafiqthe
occurring between the gate/source of the first or the second transistor,

accordi ng t ocirfiht SoUREY EifchiGUBBLRMd 43309 tHa? is thE Gutéi Biirrok bGuidss HoWd if 'F{ng. 6ct -
according to Claim3, characterized in that when each drain and gate o

both a firstoand Ani&ath %%ﬁétﬁﬁt‘%{u&eﬁ%&ﬂ&i i i stiéi@ sé%ﬁ?léfﬂr e TR td

in a short-circuit state, e capacitive means ho _ ge occurring
et e A4 BN 6Pl iehnd T ot g SRAOP A by SGBL 0
02 mt, ChaLst i1 55 bR SR GRE e, oate of both a first anc
In the two transistors of the current mirror circuit as shown in Fig. 6C, when the
W(gate width)/L(gate length) ratio of the transistor connected to each current source
circuit (the current source circuits 433a and 433b) belonging to the second latch circuit
20 417 is set smaller than that of the transistor connected to the constant current source 109
for video signal, the current amount supplied from the constant current source 109 for
video signal can be increased.
For example, assume that the amount of the current given to the pixel is P. Then,
assuming that the W/L ratio of the transistor connected to each current source circuit (the
25  current source circuits 433a and 433b) belonging to the second latch circuit 417 is Wa and

that the W/L ratio of the transistor connected to the constant current source 109 for video

signal is (2xWa), the current of (2xP) will be supplied from the constant current source
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~\  suppl yi ng neans iS{;g a short-circuit state, the capacitive neans hol ds
a vol tage occurring be en the gate/source of the firlst) or the second
transi stor, according to the supplied current. 5 17. The signal line

driving cirmogifor viZles @igial) g Thas,thé ciitrént sGpiicddt@h ithebrisfant Edtent Bursd! POY fok NY
means includes a current mrror circuit fornmed by a first and a second

transi st or syidé Fighdlt céivbé GRerbARed ChBidbY! prfomANEheCidiiild BpQaENE SR tRachrgit €
and source of the first and the second transistors, and a second switch for

control | i ngsora%dsﬁ%itygﬁe/c&m@(ﬁncé aﬁcgﬁe 31 £4Hd B1b) gﬁk&@%&%&&i BlyYi deo

signal and the gates of the tirst and second 10 tfansi Stors. The si gnal

| ine driving ci rCWh]Ex& &ﬂ@ %ﬂﬁgﬁtnﬂ)uh% ralif? Ghe %D&érﬁcéo%éez %d&@aiiilgf_ ast{dhg%jg))a

suppl yi ng neans inc es a current mrror circul or me

second frangsj fei A r.controlling conductivity het

cach gate eiouele o bl Uebii 416 usRE KU Re Bt S dn'tpbn M ES
second switgh r . con I ng, conductivity. between the constant, current
source for @’F(}&Eﬁa& B’ﬁé‘f‘ﬁgﬁ?&t 'ﬁBg‘S‘gPé? 8# e%/c}t}etrzmspg r oy, be é’gmqtq@ﬁ%‘{‘% Ofs.
19. The signal ,Line driving circuit, according to Claim3, characterized in
Chat 2 0"t POk Gl s oreubIuS s o ae Bom BRcoRs R GAER: s TG ey o
first and a _second transistors, a first, switch for controlling conductivity
bet ween eacHeRphobthedeweihit ean bermughumorerigeregsed t he second transistors, and a
second switch for_controlling conductivity between the constant current
source for. video Nageky thenW/k matiqyef the teamsisios coanestedadhe constant cuuentisoures.
25 20. The signal tine driving circuit, according to Caim4, characterized
in thatl® helQfpl videnysignalnis sehdrgetctbam the W/bnratigi ofrthe transistor tcofimactagdtobthe a
first and a 93 i' ") second transistors, a first switch for controlling
conduct i vi tsechwd latdhnciecaith §aa shomothe MAcmtiofoftthe transistor afhperfdimingethersdtting
transistors, and a second switch for controlling conductivity between the
const ant cuepeeationsie setdargéothaw thaeW/Is ragioalf thowdarsiséorgdipedfoniting ltie: nputsdpesatidn.
second transistors. 5 21. The signal line driving circuit, according to

Caiml, chEhag e ddedt for peffotmingahe set@igbperatich, inbmevoiiethefcusreht fiGkingnd
a second transistors belonging to the supplying neans is in a short-circuit

state, the famaké bonsBinPBARsht SOIrES 109 Fop viRB YigdaFéin UetAudahbRafcrbiRd.
gate/ source, according to the supplied current. 10 22. The signal line

drivingstircuit, PeGOLHRYipkdn Wift VY MadeGlFh@Eds8 Wifetihebot{18 thiRE e f%o{rce
drain and gate of both a first and a second transistors belonging to the
circuits (the current source circuits 431a and 431b) belonging to the first latch circuit 416
and the current source circuits (the current source circuits 433a and 433b) belonging to the
second latch circuit 417 are the current mirror circuits as shown in Fig. 6C.

For example, assume that the current amount given to the pixel is P. Assuming
20 that, in each current source circuit (the current source circuits 433a and 433b) belonging to
the second latch circuit 417, of the two transistors of each current mirror circuit as shown
in Fig. 6C, the W/L ratio of the transistor connected to the pixel is Wa and the W/L ratio
of the transistor connected to each current source circuit belonging to the first latch circuit

416 is (2xWa). Then, the current amount becomes twice in the second latch circuit 417.
25 Similarly, assuming that the W/L ratio of the transistor connected to the constant
current source 109 for video signal is (2xWb), the W/L ratio of the transistor cohnected to

the second latch circuit 417 becomes Wb. Then, the current amount becomes twice in
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supplying neans is inm€~short circuit state, the capacitive neans holds a
vol tage occurring bet eh the gate/ source of the firstt dr the second
transi stor, according to the supplied 15 current. 23. The signal |ine

driving ci reaaiikst 16K @ir6ing16.0 Thel theDureht6P@xPY WaR beispplRAt fréi She Bitstant
drain and gate of both a first and a second ran5|stors elonging to the

suppl yi ng rg#Rgt doardeMd ﬁ?@fdeo%ig’nﬁpeaér SecMifand Ko E@Zacﬂnﬁéf the G Ent éd a
vol t age occurrlng 2 0 between the te/source of thé first or the s

transistor, ?&nghr}éﬂ?i&ﬂélﬁidﬁﬂ Gieb $nal & be &G ﬁeﬂﬁﬂk L%p&f&aﬁlx ng

circult, accor aracterized 1 n that en eac aln an

gate of bOttH zs'lct d\égécr rlloq\ or? (Q,lgrlpegl(t: l&ﬁﬁ@é@?{u?t’ q?.ltﬁcg' gﬂ]c%&g{a}eq%t he 2 5

suppl yi ng neahs N a s capaci means hol ds a
vol t age occurr| n en th at e/so of t st

{ranatsBor . accor R Ferelaifrigios FeCSpeted gt binclie o MR iR, 66, o
l'ine dr|V|n cwt o0 _C ai characteri ed|n hat

suppl yi ng ntg‘éﬁg Wl‘qt c{‘}ﬂ%‘b}]f”m ?én?ﬂChchar"Eﬁfof ‘P‘Wcﬁﬁ&*‘?@e’é ‘%P‘F‘gg“%ﬂ’ﬂ a
second transiﬁors 5 afi rﬁt SW tc&:lg for_controlling conducti vi t()\éfb

the const arfach bty s atsalbdbe gyrrept dowing Gam th canstar cyprantyourqyel 09 pEyideo |
transistor, and a second switch for controlling conductivity selectively
bet ween t hesignahphthgdewerhitcasrberpuchimersringreassdi st or, the gate of the first
transi stor and the gate of the second transistor, or the gates of the first
and the second t r¥amely: hes Wiharatio of dhe dransistor of merformingsthe seding yperatigads
signal. 26. The signal line driving circuit, according to Caim 2,

char acfl@r i zmadd largehn ghantthe V/ipptiy bflgnertms'stocoﬁpcﬂfwﬁngtmjnpﬂrtmemtinnr Themgui t
including a first and a second transistors, 15 a first switch for

cont r ol | i nothe @ndesntt fov pefolneihgtensetting apenstionnin other wotdsstheranerefitoflowingefeom
signal and a drain of the first transistor, a second switch for controlling

conduct i Vi t the eehstaxiticugtnt sbeifced 09 forvedeadrsignal editbgmueh mbrd inerehdedst
transistor, the gate of the first transistor and the gate of the second

transistor, or thwheatthé chfreithsoukde SikcudNof tHecfife da0l circaid ¢ $hed Edrréiil CmirfoR
constant current 20 source for video signal. 27. The signal line driving

circuit, acgGghit fIsiiciCiRiFE. HC,Haarwat %tioz 8fl thrhisidtort &ﬁu&é&@@'td'tﬁ&l ORI
conprlses a current mrror CIrCUIt i ncl ud |ng a first and

15 current source 109 for video signal is set larger than the W/L ratio of the transistor
connected to the second latch circuit. When the current source circuit of the second latch
circuit is the current mirror circuit as shown in Fig. 6C, the W/L ratio of the transistor
connected to the first latch circuit is set larger than the W/L ratio of the transistor
connected to the pixel or the signal line.

20 At last, a description will be made in the case where the both of the current source
circuits (the current source circuits 431a and 431b) belonging to the first latch circuit 416
and the current source circuits (the current source circuits 433a and 433b) belonging to the
second latch circuit 417 are the circuits as shown in Fig. 6A. In the case of using the
circuit as shown in Fig. 6A for the both, since the number of the transistors arranged in the

25  current source circuit can be decreased, ill effect caused by the characteristic dispersion in
the transistors can be restrained. Namely, since the transistor for performing the setting

operation and the transistor for performing the input operation are the same, there is no ill
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second transistors, 2 5.a first switch for controlli ng.aﬁonduct ivity between
the constant current sim}rce for video signal and a drain of the first
transi stor, a second switch for controlling conductivity sel ectively

bet ween t heffekét@atisc@ty the dispersion \betwden 988 Raridistérfe first transistor, the gate
of the first transistor and the gate of the second transistor, or the gates

of the first and ' (e r gt for
video signal. 5 %%T e si gﬂ%‘f’@@ﬁ‘?ﬁ?‘\’ﬁ‘gg E:(?frhg ﬁ?f?,ﬁkgdglc%%lhn%%f (t)l&gy;gigﬁqf 4,
characteri 4.0 : i ' ] Lrcuit
I ncl udi ng gﬁeglcl#s?ltnt %&@gﬁ:gﬁgké%ﬁg :Eg?iogé%?i)gﬂk;%@gﬁfgﬁﬁ:%&?g?mggﬁr?o]* fl%ng
conducti vi t. G .cyr ur f.on video signal and a
drai n of "t AHOPF PETE, SQ P BE e i YLsh T gy WEEHh Bl g Souete
“conduct jivity selectivel et ween .t he draij ate of the first, ., .
Cranst 5B or clipfls Grloneits Yo e srrand aef sirefl A17 Yo R Topsiiiohe 15 in acuired
transistor, or the gates of the first and the second transistors and the
constant cOif®ent source for video signal. 15 29. The signal line driving
circuit, according tqQ Claim 17, characterized in that each gate w dth/gate
length of the fi ré?ccd?\‘b’:t‘ﬁéh% SRR spytep sirspih far logveg bit where ch sument \flawisg
30. The signal line driving circuit, according to Claim 18, characterized
in that 2 drosydhe eppstanhicurrentganece| K9 for viseotsignal beeamestmallep it dcefifestive to
transistors is set at the sane value. 31. The signal line driving circuit,
accor di ng tincresaithe qugrent Malne by vsing e quirentmirreraiteuiy as showmiintiigi® | engt h of
the first and the second transistors is set at the 2 5 sane value. 32. The
si gnal 10i ne dri viNamely,sindetin tixcanredt sayr¢eocitduiti for Bver bitatha cumentaathei flowihat
96 ,..-,..1 1 ) each gate width/gate Ilength of the first and the second
transi st or $ron$ thekat dub@ns soce irtafit is small, the setting operation takes a long time.

Then, if the current value is increased by using the current mirror circuit as shown in Fig.
6C, the time taken for the setting operation can be shortened.

In the current mirror circuit as shown in Fig. 6C, there are at least two transistors

15 having the gate electrodes in common or electrically connected, and if the characteristics
of the two transistors are dispersed, the currents supplied therefrom are dispersed. In the
case of the current source circuit for lower bit, however, the current value supplied to the
pixel or the signal line is small. Therefore, even if the characteristics of the two
transistors are dispersed, its influence is a little. Owing to this, in the current source

20 circuit for lower bit, it is effective to use the current mirror circuit as shown in Fig. 6C.

In summary, by adopting the current mirror circuit as shown in Fig. 6C and
further setting the W/L ratio at a proper value, the current supplied from the constant
_current source 109 for video signal can be increased. As a result, the setting operation of
the current source circuit can be performed accurately.

25 In the current mirror circuit as shown in Fig. 6C, there are at least two transistors
having.the gate electrodes in common, and if the characteristics of the two transistors are

dispersed, the currents supplied therefrom are dispersed. By setting each W/L ratio of the
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33. The signal line er«ﬁnng circuit, according to Caim?21l, characterized
in that 5 each gate w /gate Iength of the first and tlhe second

transistors is set at the sane value. 34. The signal line driving circuit,
accor di ng tcBafdeRiwidthoW sftPehe Chafinel $shgttn 11 dFothe @R6 hraﬁﬁh@rs/\atdéabﬁ ﬂ«ﬁf&cﬁtemﬂeh of
the first and the second transistors is set at the 10 same val ue. The

i gnal |1 nangleicyéd mbluieahbe AT BnbAUC @b uricht o IR'RAIETY Faﬁoh 'ﬁxﬁeh@t

each gate widih/gate | ength of the first and the secon tra stors I's set

at the sar‘rqﬁa/&Il er. 1ASE restli&the k&ﬂ@éro érﬁ't?orpéa %rfﬁhﬁ%‘%&wﬁ?ccor ding to

Claim 24 aracterized In that eac ate w th/gate of the first

and the second ¢ ARHER 5 8 slthe Bberkih, S0l &gy t%th’z%rr%m I

driving circuit, ‘accor I'zed
S vaPue tﬁgg&s?aﬁgfcgﬁaﬁgﬁﬁrc%h@S? vﬁ%?gﬁaﬁ e &sé 8@%%?@'6% s%%trcga%ﬁctzﬂ of
cecond ¢ r antf 1 U g aid T aolushads i gongat Sipdficd fom' G curked sofgh e

line drivin UIt accordin Claim 27, characterized iin that each
gate widt h/tgaﬁ asfl¢iFcudin the.case pRihe SHERISOUECE S PF e S9CONG Aach Giraii oy
the sanme value. 5 40. The signal line driving circuit, according to Claim
28, char act eri zedn thetqther hap gnng%ﬁ@svxpﬁwwﬁwmcwgﬁ phagyn tﬂr@gf@gstbc gwaent he
second transistors is set at the sane value. 41. The signal line driving
circuit, adtoyiagmy thosctting eparation Himeaistsubstantiallyrequabto the qumenty Hpwing at the
width/gate length of the first transistor is set larger than the gate

wi dt h/ 38t e ihputgaplerationttinae.s eElwmefote; drescuwteant fordperformingsthg seftingiaperation cammgpt
circuit, according to Caim118, characterized in that the gate wi dth/gate
| engt h of theeinticasdd. t Huovaivst,dhe tansistor Farsyppplyingathetduaregatethi Sewingtdpegive

| ength of the second transistor. 43. The signal line driving circuit,
accor di ng ttim&linthe sithe ad theagimistarefdr isopplbial thé @ugaiteatvwhe tifigug ajperakion ginke. of
the first transistor is set |larger than the gate

Accordingly, there is no influence of dispersion among the transistors. Therefore, it is

preferable to use the circuits in a proper combination, in the respective latch circuits, or in
15 the respective bit-circuits, such as to use the current mirror circuit as shown in Fig. 6C in
the portion where a larger current at the setting operation time is desired, and use the
circuit as shown in Fig. 6A in the portion where the more accurate current is desired.
An example of the combination of the methods for use in the current source
circuits (current source circuits 431a, 431b, and 433a) in Fig. 27 and its merit will be
20  described.
In Fig. 27, a description will be made in the case where the current source circuits
(the current source circuits 431a and 431b) belonging to the first latch circuit 416 are the
current mirror circuits as shown in Fig. 6C and the current source circuit (the current
source circuit 433a) belonging to the second latch circuit 417 is the circuit as shown in Fig.
25 6A. In this case, in the two transistors of each current source circuit (the current source
circuits 433a and 433b) that is the current mirror circuit as shown in Fig. 6C, one is

connected to the constant current source 109 for video signal (for one bit and two bits) and
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wi dt h/gate | ength of the) second transistor. 20 44. The-«ai gnal line driving
circuit, according to ‘a’ai m 20, characterized in that tHe gate wi dth/gate
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The si gnal I'ving CIrcul accor arm 24, aracterrzedn

he gate itk KASeE: e e BPh{ poule Sonplits k] BECHotbGle bid¥isolRa b, g™

driving circyit,. cor i&g{to Claim 25, characterized in that 15 the gate

a

wi dt h/ gate ! er?gi’ﬁ“agf"a[l GUErased-t ansistor is set larger than the gate
w dt h/ gate | engt I;]%)of t he, second hragsi stor. 50. The si &Eal, i,ns drivin
circuit, accordi mPreEsaBpls; Assvme thatdhe cvrzent ampuptgiven fo the pixel isF\\ Assyryag o
|l ength of the first transistor is set larger than the gate 2 0, w dth/gate
| ength of tthet hecWrld rati et ansistar comnscted 4 the cpment fourge pjrcuit, @hg purrent
according to daim27, characterized in that the gate w dt h/&ate | engt h of
the fi A6t tsouresicincuit 433a)delongingferthe seeand lndchpeirquit 41dtim Wnand thatthe \WV/diratipe
second transistor. 25 52. The signal line driving circuit, according to
Cl ai m 28, oifahathesistordoinectetido thcheongantcwirent lspurae 409 Eorgritlem$ighdlds {2xWh),
transistor is set larger than the gate 99

the current of (2xP) will be supplied from the constant current source 109 for video signal.

Thus, the current amount supplied form the constant current source 109 for video signal

can be increased, thereby performing the setting operation of the current source circuits

15  (the current source circuits 431a and 431b) accurately.

When the current source circuits (the current source circuit 431a and 431b)
belonging to the first latch circuit 416 are the current mirror circuits as shown in Fig. 6C,
the W(gate width)/L(gate length) ratio of each transistor may be changed depending on
cach bit. As a result, the current flowing from the constant current source 109 for video

20 signal of the lower bit can be much more increased.

Namely, the W/L of the transistor connected to the constant current source 109
for video signal is made larger than the W/L of the transistor connected to the second latch
circuit. In a short, the W/L of the transistor of performing the setting operation is set
larger than the W/L ratio of the transistor of performing the input operation. Then, the

25 current for performing the setting operation, in other words, the current flowing from the

constant current source 109 for video signal can be much more increased.

Next, a description will be made in the case where the current source circuits (the
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means i ncl uggé‘ma‘ra‘re%‘éﬁ‘&“,‘wéa‘cﬁor@“é’w3 a second switches for controlling
current supply toward the_capacitive neans, and.a third switch for
control l'ing condudYhen the Wigale sridthyL(gpts leng ra't‘%iok téb? trapsistor coputested to the,e
gate of the transistor is connected to the first switch, the source of the
transistor Pixekdnsecsmallargthamdhatcolohe GaMsiser commgoted do dheiGHrignt sqpece circuit
transistor is connected to 2 5 the third switch. 56. The signal |ine
dri vi ngl@i r belongingcteotheifirgt tatchcrisquit 416,cthe cysret amewnt; snlpphq? frogp the constaat
suppl ying neans includes a transistor, a first and a second swi tches for
cont r ol | i ngcomentsnurce 109 For videcesighal hethe£jystdatch ¢iscyibcanshe made largehi rd switch
for controlling conductivity between the gate and drain of the transistor,
the gate of the tFarasiphy assamechatahe eotmnt dflitlee durrent given tacthe pixed isskhurElenpf
the 5 transistor is connected to the second switch, and the drain of the
transi stor iassuefing et @ WL tdiio dfhihe aamsidtdércdonnécled thithe pixghisl Whiand talt thei W
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i ncl udes a gatid 8NtheNfrdrsBtorCdonfiettéd to eHelclirfeit Sodrta bl BEIBngihQ t6 AR fighk Ustch
wi dth/gate Length of the a transistors is set at 20:21:....:2a, and

15  circuit 417 is (2xWa), the current of (2xP) will be supplied from the first latch circuit.

Thus, the current supplied from the first latch circuit can be increased, thereby performing
the setting operation of each current source circuit (the current source circuits 431a and
431b) accurately.
Next, a description will be made in the case where the both of the current source
20 circuits (the current source circuits 431a and 431b) belonging to the first latch circuit 416
and the current source circuit (the current source circuit 433a) belonging to the second
latch circuit 417 are the current mirror circuits as shown in Fig. 6C.
For example, assume that the current amount given to the pixel is P. Assuming
~ that, in each current source circuit (the current source circuit 433a) belonging to the
25 second latch circuit 417, in each of the two transistors of the current mirror circuit as
shown in Fig. 6C, the W/L ratio of the tfansisfor connected to the pixel is Wa, and the W/L

ratio of the transistor connected to each current source circuit belonging to the first latch
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each drain current of t'hﬁ a transistors is set at 20:21....:2a. 58. The
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| “Cireuit417, . . . : :
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length of ¢ e secpnd:fadoh, g &7 Becpmes WB. - Then, the surrent it hegfmgs vk e nt
of the a transistors is set at 20:21:...:2a. 101 I, .._t 7~/ ') 61. The

si gnal | i netherfitst latrhegircyiti416. o Then,the guirent of £k )1wilk e pupplied iftosy therconstant o
transistor form ng the supplying neans operates in a saturation region. 62.
The signal runentgewrge 4G9 forrddea sigeal (for dnp Gittapd twaibitsR, Biver thetcurentaypplied
that 5 a transistor formng the supplying neans operates in a saturation
regi on. 63. fiomeths icgmstdnt icrrentdounce 109 dorddéa sigead can U ngreaseditixreby3performing
characterized in that a transistor form ng the supplying neans operates in
a sat ur at i othersegingropedafion 4f thElvarsntyoatceldinoeit quicklyrapdaccwately. according to
Claim4, characterized in that a transistor formng the supplying neans

operates0 i n a sat Wiahi the duttndBoure® .cirthits $hgrauirehi Beurde iciicaigs 481 dhd 431b)
according to Caim1l, characterized in that an active |layer of a transistor

form ng thebeldhgiapio HRUAGEIab Gttuit 415 Hr® tHEtshrilit Mirkér FJuMS fab bW iBBig, 60
signal line driving circuit, according to Caim2, characterized in that an

active | ayeithW(éat% gﬁggﬁ%e fna{gm)lr}qa& Rie cabll HaRistoP Hia§eCétanpbd dépenfifiphGid

by a polysilicon. signal line driving circlit, according to

Caim3, chasdgier i Ze4 gt ﬁ@tcuge%t;ﬁg\ili\élglfg@ Sle &Jnséagi g&gcgh §§Jﬂge ‘;1'9% %F‘sﬂﬁé&‘e

current source circuit is forne I't con. nal I ne

driving ci rﬁéjgal’o {?&8&-}}%9&«;&& %icmnﬂmc al,agferized in that an active

| ayer of -a nsistor formng e current source circuit is formed by a

pol ysil 150N Namely, the W/L ratio of the transistor connected to the constant current source

109 for video signal is made larger than the W/L ratio of the transistor connected to the
second latch circuit. In a short, the W/L ratio of performing the setting operation is made
larger than the W/L ratio of the transistor of performing the input operation. Then, the
current for performing the setting operation, in other words, the current flowing from the

20 constant current source 109 for video signal can be much more increased.
At last, a description will be made in the case where the both of the current source
circuits (the current source circuits 431a and 431b) belonging to the first latch circuit 416
and the current source circuit (the current source circuit 433a) belonging to the second
latch circuit 417 are the circuits as shown in Fig. 6A. In the case of both using the circuit
25 as shown in Fig. 6A, since the number of the transistors arranged in the current source
circuit can be lessened, ill effect caused by the characteristic dispersion can be restrained.

Namely, since the transistor for performing the setting operation and the transistor for
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In Fig. 2, the signal line driving circuit 403 is provided with the current source
circuits 420 for every signal line. The current source circuit 420 includes a plurality of
15 current source circuits. Assuming that it includes two current source circuits here, the
current source circuit 420 is defined as that one including a first current source circuit 421
and a second current source circuit 422. The first current source circuit 421 and the
second current source circuit 422 each have the terminal a, the terminal b, the terminal c,
and the terminal d. A setting signal is entered from the terminal a. The current from the
20 constant current source 109 for video signal connected to a current line is supplied from
the terminal b. A signal held in each of the first current source circuit 421 and the second
current source circuit 422 is supplied from the terminal c. Namely, the current source
circuit 420 is controlled according to the setting signal entered from the terminal a and the
control signal entered from the terminal d, the supplied signal current is entered from the
25 terminal b, and the current in proportion to the signal current is supplied from the terminal

c. A switch 101 is provided between the current source circuit 420 and the pixel

connected to the signal line or between the current source circuit 420 and the current
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10 In the invention, the setting signal to be entered from the terminal a indicates the
sampling pulse or the latch pulse supplied from the shift register. The setting signal in
Fig. 1 corresponds to the sampling pulse or the latch pulse supplied from the shift register.
In the invention, the setting of the current source circuit 420 is performed in accordance
with the sampling pulse or the latch pulse supplied from the shift register.

15 The signal line driving circuit of the invention includes the shift register, the first
latch circuit, and the second latch circuit. The first latch circuit and the second latch
circuit respectively have the current source circuits. Namely, the sampling pulse supplied
from the shift register is entered into the terminal a of the current source circuit belonging
to the first latch circuit. The latch pulse is entered into the terminal a of the current

20  source circuit belonging to the second latch circuit.

The current source circuit 420 is controlled according to the setting signal entered
from the terminal a, the supplied signal current is entered from the terminal b, and the
current in proportion to the signal current is supplied from the terminal c.

In Fig. 8A, the circuit including the switch 134 to the switch 139, the transistor

25 132 (n channel), and the capacitive element 133 for holding the voltage Vgs between the
gate/source of the above transistor 132 corresponds to the first current source circuit 421

or the second current source circuit 422.
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10 Next, the switches 134 to 137 are turned off. Then, since a predetermined
amm;nt of electric charges are held in the capacitive element 133, the transistor 132 has
the ability of running the current for the size of the signal current Iy,,. If the switch 101,
the switch 138, and the switch 139 are in a conductive state, the current flows into the
pixel connected to the signal line through the terminal c. At this time, since the gate

15 voltage of the transistor 132 is kept at a predetermined gate voltage by the capacitive
element 133, the drain current flows in the drain regionlof the transistor 132 depending on
the signal current lj,. Therefore, it is possible to control the influence of the
characteristic dispersion among the transistors forming the signal line driving circuit and
control the current amount flowing in the pixel.

20 In Fig. 8B, the circuit including the switch 144 to switch 147, the transistor 142 (n
channel), the capacitive element 143 for holding the voltage Vgs between the gate/source
of the above transistor 142, and the transistor 148 (n channel) corresponds to the first
current source circuit 421 or the second current source circuit 422,

The switch 144 and the switch 146 are turned on according to the signal entered

25  through the terminal a, in the first current source circuit 421 or the second current source

circuit 422. Further, the switch 145 and the switch 147 are turned on according to the

signal entered from the control line through the terminal d. Then, the current is supplied
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Next, the switches 144 to 147 are turned off. Then, since the signal current Iyy,

is held in the capacitive element 143, the transistor 142 has the ability of running the

current for the size of the signal current Ly, If the switch 101 is in a conductive state,
10 the current flows into the pixel connected to the signal line through the terminal c. At

this time, since the gate voltage of the transistor 142 is kept at a predetermined gate

voltage by the capacitive element 143, the drain current flows in the drain region of the

transistor 142 depending on the signal current Iy,,.  Therefore, it is possible to control the

current amount flowing in the pixel, independent of the characteristic dispersion among
15  the transistor forming the signal line driving circuit.

When the switch 144 and the switch 145 are turned off, the potential becomes
different between the gate and the source of the transistor 148. As a result, the electric
charges held in the capacitive element 143 are distributed to the transistor 148, and the
transistor 148 is automatically turned on.  Here, the transistors 142 and 148 are connected

20 inseries and the mutual gates are connected with each other. Accordingly, the transistors
142 and 148 work as the transistor of multi-gate. Namely, in the setting operation time
and the input operation time, the gate length L of each transistor is different.
Accordingly, the current value supplied from the terminal b at the setting operation time
can be larger than the current value supplied from the terminal ¢ at the input operation

25 time. Therefore, various loads (wiring resistance, crossing capacity and the like)
disposed between the terminal b and the current generator for video can be filled sooner.

Therefore, the setting operation can be finished quickly.
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and the like.

In Fig. 2, although the structure having the current source circuit 420 including
the two current source circuits of the first current source circuit 421 and the second current
10 source circuit 422 for every one signal line has been described, the invention is not
restricted to this, For example, three current source circuits 420 may be provided in
every one signal line. The signal currents in the respective current source circuits 420
may be set according to the different constant current sources 109 for video signal. For
example, the signal current may be set by using the constant current source for one-bit
15 video signal in one current source circuit 420, the signal current may be set by using the
constant current source for two-bit video signal in another current source circuit 420, and
the signal current may be set by uéing the constant current source for three-bit video signal
in the other current source circuit 420.
This embodiment form may be freely combined with any of the embodiments 1 to
20 4. Namely, instead of each one current source circuit arranged in each line, as illustrated
in Fig, 4,. Fig. 5, Fig. 26, and Fig. 27, two current source circuits of Fig. 6A may be
arranged in each line, as illustrated in Fig. 2. Thus, assuming that the current supplied
from the current source circuit 421 in Fig. 2 is, for example, 4.9A and that the current
supplied from the current source circuit 422 is 5.1A, the dispersion of the current source
25 circuits can be evened by arranging in that the current is supplied from one of the current
source circuit 421 and the current source circuit 422 in every frame.

[Embodiment Form 6]
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source circuits shown in Figs. 6 to 8, Fig. 29, Fig. 30, Fig. 32, and the like may be used.

In the embodiment form, a description will be made in the case of forming the current
generator 109 for three-bit video signal with the current source circuit of the current mirror
circuit as shown in Fig. 6C, by using Fig. 23 to Fig. 25.

The direction of the current flow varies depending on the structure of the pixel
and the like. In this case, it is possible to cope with the above situation easily, by
changing the polarity of the transistor and the like.

In Fig. 23, in the constant current source 109 for video signal, whether or not the
predetermined signal current Iy, is supplied to the video line (Video data line) (current
line) is controlled according to the information of High or Low belonging to the digital
video signal for three bits (Digital Data 1 to Digital Data 3).

The constant current source 109 for video signal has the switch 180 to the switch
182, the transistor 183 to the transistor 188, and the capacitive element 189. In this
embodiment form, assume that the transistors 180 to 188 are all of the n-channel type.

The switch 180 is controlled by the digital video signal of one bit. The switch
181 is controlled by the digital video signal of two bits. The switch 183 is controlled by
the digital video signal of three bits.

Of the source region and the drain region of each transistor 183 to 185, one is
connected to Vss and the other is connected to one terminal of each switch 180 to 182.
Of the source region and the drain region of the transistor 186, one is connected to Vss and
the other is connected to one of the source region and the drain region of the transistor
188.

A signal is entered into the gate electrodes of the transistor 187 and the transistor
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source region and the drain region of the transistor 186.

One electrode of the capacitive element 189 is connected to the gate electrodes of
the transistor 183 to the transistor 186, and the other electrode thereof is connected to Vgs..

10 The capacitive element 189 serves to hold the voltage between each gate/source of the
transistor 183 to the transistor 186.

When the transistor 187 and the transistor 188 are turned on according to the
signal entered from the terminal e, in the constant current source 109 for video signal, the
current supplied through the terminal f flows into the capacitive element 189 through the

15 current line 190.

The electric charges are gradually accumulated into the capacitive element 189,
hence to produce a potential difference between the both electrodes. When the potential
difference between the both electrodes becomes Vy, the transistors 183 to 186 are turned
on.

20 In the capacitive element 189, the electric charges are continuously accumulated
until the voltage between each gate/source of the transistor 183 to the transistor 186 comes
to a predetermined voltage. In other words, accumulation of the electric charges is
continued until the transistors 183 to 186 are in a position to flow the signal current.

When the accumulation of the electric charges is finished, the transistors 183 to

25 186 are completely turned on.

In the constaht current source 109 for video signal, conductive or non-conductive

state of each switch 180 to switch 182 is selected according to the digital video signal of
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At this time, when the drain current oft e transistor 183, the drain current of t

transistor 184, and the drain current of the transistor 185 are set at 1:2:4, it is possible to
control the current amount in 2°=8 steps. Therefore, when the transistors 183 to 185 are
designed in that each W(channel width)/L(channel length) ratio can be 1:2:4, each on
10 current becomes 1:2:4.
In Fig. 23, the description has been made in the case of one current (video) line.
However, depending on whether the structure of the signal line driving circuit for
supplying the current is of the circuit as shown in Fig. 4 or the circuit as shown in Fig. 26
or Fig. 27, the number of the current lines (video lines) varies. Then, the case of
15 including a plurality of the current lines (video lines) in the circuit of Fig. 23 is shown in
Fig. 41.
The current generator 109 for video signal having the different structure from Fig.
23 is shown in Fig. 24. In Fig. 24, compared with the current generator 109 for video
signal shown in Fig. 23, the operation is the same as the operation of the current generator
20 109 for video signal shown in Fig. 23, except that the transistors 187 and 188 are removed
and that one terminal of the capacitive element 189 is connected to the current line 190,
and therefore, its description is omitted in this embodiment form.
In the structure of Fig. 24, during continuing supplying the current to the video
line (current line), it is necessary to continue receiving the signal (current) through the
25 terminal f. If the input of the current flowing from the terminal f is stopped, the electric
charges in the capacitive element 189 are discharged through the transistor 186.. As a

result, the potential of the gate electrode of the transistor 186 is decreased, the correct
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In Fig. 24, the case of one current (video) line has been described. However,
depending on whether it is the circuit as shown in Fig. 4, or the circuit as shown in Fig. 26
or Fig. 27, the number of the current lines (video lines) varies. Then, a view in the case
of including a plurality of current lines (video lines) in the circuit of Fig. 24 is shown in

10 Fig. 42.

Continuously, the current generator 109 for video signal having the different
structure from those of Fig. 23 and Fig. 24 is shown in Fig. 25. In Fig. 25, compared
with the current generator 109 for video signal shown in Fig. 23, the operation is the same
as the operation of the current generator 109 for video signal shown in Fig. 23, except that

15 the transistors 186, 187, and 188 and the capacitive element 189 are removed and that a
constant voltage is applied from the electrode to each gate electrode of the transistor 183
to the transistor 185 through the terminal f, and therefore its description is omitted in this
embodiment form.

In the case of Fig. 25, a voltage (gate voltage) is applied to each gate electrode of

20  the transistors 183 to 185 through the terminal f. However, even if the same voltage is
applied to the transistors 183 to 185, if the characteristics of the transistors 183 to 185 are
dispersed, the current values flowing between each source/drain of the transistors 183 to
185 are dispersed. Accordingly, the currents flowing into the video line (current line) are
dispersed. Further, since the characteristics are varied also depending on the temperature

b

25 the current values will be varied.
On the other hand, in the case of Fig. 23 and Fig. 24, through the terminal f, not

only the voltage but also the current can be applied. In the case of adding the current, if
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controlling the switches 180 to 182. Then, as shown in Fig. 43, the voltage (gate voltage)
may be added to each gate electrode of the transistors 183 to 185 and the voltage may be
10  varied depending on the video signal. Thus, the amount of the current for video signal
can be varied. Further, as shown in Fig. 44, the voltage (gate voltage) to be added to the
gate electrode of the transistor 183 may be converted into analog voltage and the voltage
may be varied according to the gradation, thereby varying the current.
Continuously, the current generator 109 for video signal having the different
15  structure from those of Figs. 23, 24, and 25 is shown in Fig. 9. Although the current
source circuit of Fig. 6C has been adopted in Fig. 23, the current source circuit of Fig. 6A
is adopted in Fig. 9.
In the case of Fig. 23, if the characteristics of the transistors 183 to 186 are
dispersed, the current values are dispersed. While, in Fig. 9, the setting operation is
20  performed on the respective current sources. Accordingly, ill effect from the dispersion
of the transistors can be lessened. In the case of Fig. 9, however, while the setting
operation is performed, the input operation (operation for supplying the current to the
current line) cannot be performed at the same time. Accordingly, the setting operation
must be performed while the input operation is not performed. In order to make the
25  setting operation possible during the performance of the input operation, a plurality of
current source circuits may be arranged as shown in Fig. 10; and while one part of the

current source circuits are performing the setting operation, the input operation may be
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constant current source. Assuming that the currents supplied respectively from the

10  current sources A and B are fixed as I and Ig and the signal current supplied to the pixel
iS Iyata, Ia=Ip+laata is satisfied. Then, when writing the signal current into the pixel, it is
designed to supply the current from the both of the current sources A and B. At this time,
when I4 and Ip are made larger, a speed of writing the signal current into the pixel can be
increased.

15 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 in the pixel. Accordingly, by
pérforming the setting operation of the current source B by using the current source A,
various ill effects such as noise and the like can be decreased.

20 In Fig. 11B, the constant current sources for video signal (hereinafter, represented
as a constant current source) C and E are arranged above or below the pixel unit. The
setting operation of each current source circuit arranged in the signal line driving circuit
and the constant current circuit is performed by using the current generators C and E.
The current source D corresponds to the current source for setting the current generators C

25 andE, and the current for video signal is supplied from the outside.

In Fig. 11B, the constant current circuit arranged in the lower portion may be the

signal line driving circuit. Thus, the signal line driving circuits can be arranged in the
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set more accurately.

This embodiment form can be freely combined with any of the embodiment

forms 1 to 6.

10 <Embodiment 1>

In this embodiment, the time gradation method will be described in detail with
reference to Fig. 14. In display devices such as liquid crystal display devices and light
emitting devices, a frame frequency is about 60 (Hz). That is, as shown in Fig. 14A,
screen rendering is performed about 60 times per second. This enables flickers

15  (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

20 many cases, the number of divisions 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. 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. 14B).

25 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
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5 2':2% Depending on whether a light emitting element performs emission in which one
of the sustain periods, 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
10  pixel shown in Fig. 16B. A current input method is applied to the pixel shown in Fig.
16B.
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
15  signal current lgy,. Then, when a predetermined charge has been accumulated in a
capacitor element 610, selection of the first and second scanning lines 602 and 603 is
terminated, and the TFTs 606 and 607 are turned OFF.
Subsequently, the following operation is performed in the sustain period Ts. A
scanning line 604 is selected, and a TFT 609 is turned ON. Since the predetermined
20  charge that has been written is stored in the capacitor element 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
25 subframe periods may be increased to increase the number of display gradations. The
order of the subframe periods does not necessarily .necd. to be the order from an upper bit

to a lower bit as shown in Figs. 14B and 14C, and the subframe periods may be disposed
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This embodiment may be arbitrarily combined with Embodiment forms 1 to 7.

<Embodiment 2>
In this embodiment, example structures of pixel circuits provided in the pixel

10 portion will be described with reference to Fig. 13.

Note that a pixel of any structure may be applicable as long as the structure
includes a current input portion.

A pixel shown in Fig. 13A 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

15 holding TFT 1106, a driving TFT 1107, a conversion driving TFT 1108, a capacitor
element 1109, and a light emitting element 1110. Each signal line is connected to a
current source circuit 1111.

Note that the current source circuit 1111 corresponds to the current source circuit
420 disposed in the signal line driving circuit 403.

20 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

25  to the signal line 1102, and a second electrode thereof is connected to the gzite 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
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The pixel of Fig. 13A corresponds to the case where a circuit of Fig. 30B is
applied to a pixel. However, since the current-flow direction is different, the transistor

10  polarity is reverse. The driving TFT 1107 of Fig. 13A corresponds to a TFT 126 of Fig.
30B, the conversion driving TFT 1108 of Fig. 13A corresponds to a TFT 122 of Fig. 30B,
and the holding TFT 1106 of Fig. 13A corresponds to the TFT 124 of Fig. 30B.

A pixel shown in Fig. 13B 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

15 holding TFT 1146, a conversion driving TFT 1147, a driving TFT 1148, a capacitor
clement 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 disposed in the signal line driving circuit 403.

20 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

25  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
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Note that the pixel of Fig. 13B corresponds to the case where a circuit of Fig. 6B
is applied to a pixel. However, since the current-flow direction is different, the
10 transistor polarity is reverse. The conversion driving TFT 1147 of Fig. 13B corresponds
to a TFT 122 of Fig. 6B, the driving TFT 1138 of Fig. 13B corresponds to a TFT 126 of
Fig. 6B, and the holding TFT 1136 of Fig. 13B corresponds to the TFT 124 of Fig. 6B.
A pixel shown in Fig. 13C includes a signal line 1121, a first scanning line 1122,
a second scanning line 1123, a third scanning line 1135, a current line (power supply
15 line) 1124, a current line 1138, a switching TFT 1125, an erasing TFT 1126, a driving
TFT 1127, a capacitor element 1128, a current-supply TFT 1129, a mirror TFT 1130, a
capacitor element 1131, a current-input TFT 1132, a holding TFT 1133, and a light
emitting element 1136. Each signal line is connected to a current source circuit 1137.
The gate electrode of the switching TFT 1125 is connected to the first scanning
20 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)
25 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 clcctrode of the driving TFT 1127 is

connected to a first electrode of the current-supply TFT 1129. A second electrode of the
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electrode of the mirror TFT 1130 is connected to a first electrode of the current-input
TFT 1132. A second eclectrode of the current-input TFT 1132 is connected to the
current line (power supply line) 1124, and the gate electrode of the current-input TFT
1132 is connected to the third scanning line 1135. The gate electrode of the current
10 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 element 1136 are input with
15 predetermined potentials and have mutually different potentials.

This embodiment may be arbitrarily combined with Embodiment forms 1 to 7

and Embodiment 1.

<Embodiment 3>
20 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 can be variable depending on the color even though current having the same
magnitude is supplied to the light emitting device. In addition, in the case where the

25 light emitting element has deteriorated because of, for example, a time factor, the
deterioration degree is variable depending on the color. Thus, when performing color

display with a light emitting device using light emitting elements, various technical

79



10710% () - y5$109%&’ () -3¥" 109 ()-1Y" 10%& ()-/Y" 109% ()~@- 10%& ()-wLbC
10s° $10% & ()-3"10% & ()~ fY310% & ()-m 10 10 10< 10% ()-f910%' ()- 58dEbC
1010% & ()-$10% & ()-"10% & ()-f 10% & ()-Y10% & ()-y"10% & ()- 9QIEbC 10,

L R M i o 1 700
10% & ()1 Sz-?‘ii’iﬁ T smpleihisemie s ‘o shanssks pressweeBtbecTcu o ingot
; 2'16?}%??3&'. !(‘%%Eé@i Jﬁz }*C‘Bé‘i% Ot(():/ghlfﬁ% &llft:magmffiﬁ afothg’ qopstapt cgr@R@opice| for
Pt -$109& () -1  SH$L0M& ()-9!ySHS109& ()-9 $109%& ()-:9JaBC 10
y$100& () - Sidepsigmakshonlkbochapgabependiag bs tigvgata: () - & HS310%& () - m 10
5 Another technique is to use circuits as shown in Figs. 6C to 6E for the pixcl,
signal line driving circuit, constant current source for video signal, and the like. In the
circuits as shown in Figs. 6C to 6E, the W/L ratio of two transistors forming the current
mitror circuit is changed depending on the color. Thus, the magnitude of the current to
be input to the pixel can be changed depending on the cooler.

10 Still another technique is to change the length of a lightening period. 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 of each pixel can be adjusted.

The white balance can be easily adjusted by using any one of the techniques or a

15 combination thereof.

This embodiment may be arbitrarily combined with Embodiment forms 1 to 7

and Embodiments 1 and 2.

<Embodiment 4>
20 In this embodiment, the appearances of the light emitting devices
(semiconductor devices) of the present invention will be described using Fig. 12. Fig.
12 is a top view of a light emitting device formed such that an element substrate on
which transistors are formed is sealed with a sealing material; Fig. 12B is a
cross-sectional view taken along the line A-A' of Fig. 12A; and Fig. 12C is a
25  cross-sectional view taken along the line B-B' of Fig. 12A.
A sealing material 4009 is provided so as to enclose a pixel portion 4002, a

source signal line driving circuit 4003, and gate signal line driving circuits 4004a and
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source signal line driving circuit 4003, and the gate signal line driving circuits 4004a and
5 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 driving circuit 4003, and the gate
signal line driving circuits 4004a and 4004b, which are provided over the substrate 4001,
include a plurality of TFTs. Fig. 12B representatively shows a driving TFT
10 (incidentally, an n-channel TFT and a p-channel TFT are shown in this example) 4201
included in the source signal line driving circuit 4003, and an'crasing 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
15  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
20 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 insulating
film 4302 is formed with an opening portion formed on the pixel electrode 4203. In the
25  opening portion, a light emitting layer 4204 is formed on the pixel electrode 4203. The
light emitting layer 4204 may be formed using a known light emitting material or

inorganic light emitting material. As the light emitting material, either of a low
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5 4204 may be cither 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
10 silvcf 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
15 4205 i§ 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
20 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 line that is connected to a power
25  supply line and that is electrically connected to a source region of the erasing TFT 4202.
The drawing line 4005a is passed between the sealing material 4009 and the substrate

4001 and is then electrically connected to an FPC line 4301 of an FPC 4006 via an
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AAAADC film) may be used. As the plastic material, an FRP (fiberglass reinforced plastics) plate,
5 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
10 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

15  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 cohcavc 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 disposed. The
20 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
25 to pass through. The provision of the hygroscopic substance or oxygen-absorbable
lsubs'tance 4207 enables the suppression of deterioration of the light emitting element

4303. -
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In addition, the anisotropic conductive film 4300 includes a conductive filler
5 4300a. The substrate 4001 and the FPC 4006 are thermally press-bonded, whereby the
conductive film 4203a on the substrate 4001 and the FPC line 4301 on the FPC 4006 are
electrically connected via the conductive filler 4300a.

This embodiment may be arbitrarily combined with Embodiment forms 1 to 7

and Embodiments 1 to 3.
10

<Embodiment 5>

A light emitting device 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

15 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

20 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 a display capable of displaying images). In
particular, in the case of mobile information terminals, since the degree of the view angle

25 is appreciated important, the terminals preferably use the light emitting device.
Practical examplés are shown in Fig. 22.

Fig. 22A shows a light emitting element, which contains a casing 2001, a
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display can be obtained. Note that light emitting elements include all information
display devices, for example, persohal computers, television broadcast
transmitter-receivers, and advertisement displays.
Fig. 22B shows a digital still camera, which contains a main body 2101, a
10 display portion 2102, an image receiving portion 2103, operation keys 2104, an external
connection port 2105, a shutter 2106, and the like. The present invention can be applied
to the display portion 2102. Further, the digital still camera shown in Fig. 22B is
completed with the present invention.
Fig 22C shows a notebook personal computer, which contains a main body 2201,
15 acasing 2202, a display portion 2203, a keyboard 2204, external connection ports 2205, a
pointing mouse 2206, and the like. The present invention can be applied to the display
portion 2203. Further, the light emitting element shown in Fig. 22C is completed with
the present invention.
Fig 22D shows a mobile computer, which contains a main body 2301, a display
20 portion 2302, a switch 2303, operation keys 2304, an infrared port 2305, and the like.
The present invention can be applied to the display portion 2303. Further, the mobile
computer shown in Fig. 22D is completed with the present invention.
Fig 22E shows a portable image reproducing device provided with a recording
medium (specifically, a DVD reproducing device), which contains a main body 2401, a
25 casing 2402, a display portion A 2403, a display portion B 2404, a recording medium
(such as a DVD) read-in portion 2405, 6pcration keys 2406, a speaker portion 2407, and

the like. The display portion A 2403 mainly displays image information, and the
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5 - 22E is completed with the present invention.

Fig 22F shows a goggle type display (head mounted display), which contains a
main body 2501, a display portion 2502, an arm portion 2503, and the like. The present
invention can be used in the display portion 2502. The goggle type display shown in
Fig.22 F is completed with the present invention.

10 Fig. 22G 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 present
invention can be used in the display portion 2602. The video camera shown in Fig.22 G

15 is completed with the present invention.

Here, Fig. 22H shows a maobile telephone, 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 present invention can be used in the display portion 2703. Note that, by displaying

20 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. 22H 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 appiicd to a front or rear type

25 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
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, 10% &' ) - 10_% &Smce\{'hé(ﬂé“n(g‘eﬂttmg 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 tclcphohe, an audio
playback device, or the like, which primarily displays character information, it is

10  preferable that the character information be formed in the light emitting portions with 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

15  structure according to any one of Embodiment forms 1 to 7 and Embodiments 1 to 4.

The present invention can suppress influence of variation in characteristics of the
TFTs, and offer a signal line driving circuit which can supply a desired signal current to
the outside.

Further, in the signal line driving circuit of the invention, a first and a second

20 latches having respective current source cifcuits are disposed. In a case where a structure
having a current mirror circuit is adopted as the current source circuit, a large current can
be supplied from a constant current source for video signal by changing W/L thereof
appropriately. As a result, setting operation can be done quickly and accurately. Further
more, in the first current source circuit of the first latch and the second current source

25 circuit of the second latch, since it becomes possible that one does the setting operation

while the other does the input operation, the two operations can de done at the same time.
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10

15

20

25

corresponding to each of a plurality of signal lines, a shift register, and a constant current
source for video signal, charaéterized in that

the first current source circuit is disposed in a first latch and the second current
source circuit is disposed in a second latch,

the first current source circuit includes capacitive means for converting a current
supplied from the constant current source for video signal into a voltage, according to a
sampling pulse supplied from the shift register, and supplying means for supplying a
current corresponding to the converted voltage, and

the second current source circuit includes capacitive means for converting a
current supplied from the first latch into a voltage, according to a latch pulse, and

supplying means for supplying a current corresponding to the converted voltage.

2. A signal line driving circuit having a first and a second current source circuits
corresponding to cach of a plurality of signal lines, a shift register, and n pieces (n is a
natural number including 1 and more) of constant current sources for video signal,
characterized in that

the first current source circuit is disposed in a first latch and the second current
source circuit is disposed in a second latch,

the first current source circuit includes capacitive means for converting a current
obtained by adding each current supplied from the n constant current sources for video
signal into a voltage, according to a sampling pulse supplied from the shift register, and
supplying means for supplying a current corresponding to the converted voltage,

the second current source circuit includes capacitive means for converting a

current supplied from the first latch into a voltage, according to a latch pulse, and
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corresponding to each of a plurality of signal lines, a shift register, and n pieces (n is a
natural number including 1 and more) of constant current sources for video signal,
characterized in that

of the 2xn current source circuits, the respective n current source circuits are
10 disposed in respective first and second latches,
the n current source circuits disposed in the first latch include capacitive means
for converting a current supplied from each of the n constant current sources for video
signal into a voltage, according to a sampling pulse supplied from the shift register, and
supplying means for supplying a current corresponding to the converted voltage,

15 the n current source circuits disposed in the second latch include capacitive means
for converting a current obtained by adding each current supplied from the first latch into a
voltage, according to a latch pulse, and supplying means for supplying a current
corresponding to the converted voltage,

a current obtained by adding each current supplied from each of the n current

20  source circuits disposed in the second latch are supplied to the plurality of signal lines, and

the current values supplied from the n constant current sources for video signal

are set at 2%:21:.. .2,

4. A signal line driving circuit having (n+m) pieces of current source circuits
25  corresponding to each of a plurality of signal lines, a shift register, and n pieces (n is a

natural number including 1 and more, n=m) of constant current sources for video signal,

characterized in that
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5 signal into a voltage, according to a sampling pulse supplied from the shift register, and
supplying means for supplying a current corresponding to the converted voltage,
the m current source circuits disposed in the second latch include capacitive
means for converting a current obtained by adding each current supplied from each of the
n current source circuits disposed in the first latch into a voltage, according to a latch pulse,
10  and supplying means for supplying a current corresponding to the converted voltage, and
the current values supplied from the n constant current sources for video signal

are set at 2%:2%:...:2%

5. The signal line driving circuit, according to Claim 1, characterized in that
15 when a drain and gate of a transistor belonging to the supplying means is in a

short-circuit state, the capacitive means holds a voltage occurring between the gate/source,

according to the supplied current.

6. The signal line driving circuit, according to Claim 2, characterized in that
20 when a drain and gate of a transistor belonging to the supplying means is in a
short-circuit state, the capacitive means holds a voltage occurring between the gate/source,

according to the supplied current.

7. The signal line driving circuit, according to Claim 3, characterized in that
25 when a drain and gate of a transistor belonging to the supplying means is in a
short-circuit state, the capacitive means holds a voltage occurring between the gate/source,

according to the supplied current.
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9. The signal line driving circuit, according to Claim 1, characterized in that
the supplying means includes a transistor, a first switch for controlling
conductivity between the gate and drain of the transistor, a second switch for controlling
10 conductivity between the constant current source for video signal and the gate of the

transistor, and a third switch for controlling conductivity between the drain of the

transistor and a pixel.

10. The signal line driving circuit, according to Claim 2, characterized in that
15 the supplying means includes a transistor, a first switch for controlling
conductivity between the gate and drain of the transistor, a second switch for controlling
conductivity between the constant current source for video signal and the gate of the
transistor, and a third switch for controlling conductivity between the drain of the
transistor and a pixel.
20
11. The signal line driving circuit, according to Claim 3, characterized in that
the supplying means includes a transistor, a first switch for controlling
conductivity between the gate and drain of the transistor, a second switch for controlling
conductivity between the constant current source for video signal and the gate of the
25 transistor, and a third switch for controlling conductivity between the drain of the

transistor and a pixel.
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13(. )=y The signaﬁ }ine driving circ:gig, according to Claim 1, characterized in that

when each drain and gate of both a first and a second transistors belonging to the
10 supplying means is in a short-circuit state, the capacitive means holds a voltage occurring
between the gate/source of the first or the second transistor, according to the supplied

current.

14. The signal line driving circuit, according to Claim 2, characterized in that

15 when each drain and gate of both a first and a second transistors belonging to the
supplying means is in a short-circuit state, the capacitive means holds a voltage occurring
between the gate/source of the first or the second transistor, according to the supplied

current,

20 15, The signal line driving circuit, according to Claim 3, characterized in that
when each drain and gate of both a first and a second transistors belonging to the
supplying means is in a short-circuit state, the capacitive means holds a voltage occurring
between the gate/source of the first or the second transistor, according to the supplied
current.
25
16. The signal line driving circuit, according to Claim 4, characterized in that

when each drain and gate of both a first and a second transistors belonging to the
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5 17. The signal line driving circuit, according to Claim 1, characterized in that
the supplying means includes a current mirror circuit formed by a first and a
second transistors, a first switch for controlling conductivity between each gate and source
of the first and the second transistors, and a second switch for controlling conductivity
between the constant current source for video signal and the gates of the first and second

10 transistors.

18. The signal line driving circuit, according to Claim 2, characterized in that
the supplying means includes a current mirror circuit formed by a first and a
second transistors, a firsi switch for controlling conductivity between each gate and source
15 of the first and the second transistors, and a second switch for controlling conductivity

between the constant current source for video signal and the gates of the first and second

transistors.
19. The signal line driving circuit, according to Claim 3, characterized in that
20 the supplying means includes a current mirror circuit formed by a first and a

second transistors, a first switch for controlling conductivity between each gate and source
of the first and the second transistors, and a second switch for controlling conductivity
between the constant current source for video signal and the gates of the first and second
transistors.

25
20. The signal line driving circuit, according to Claim 4, characterized in that

the supplying means includes a current mirror circuit formed by a first and a
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transistors.

21. The signal line driving circuit, according to Claim 1, characterized in that
when a drain and gate of one of a first and a second transistors belonging to the
supplying means is in a short-circuit state, the capacitive means holds a voltage occurring

between the gate/source, according to the supplied current,

22, The signal line driving circuit, according to Claim 2, characterized in that

when each drain and gate of both a first and a second transistors belonging to the
supplying means is in a short-circuit state, the capacitive means holds a voltage occurring
between the gate/source of the first or the second transistor, according to the supplied

current.

23. The signal line driving circuit, according to Claim 3, characterized in that

when each drain and gate of both a first and a second transistors belonging to the
supplying means is in a short-circuit state, the capacitive means holds a voltage occurring
between the gate/source of the first or the second transistor, according to the supplied

current.

24, The signal line driving circuit, according to Claim 4, characterized in that

when each drain and gate of both a first and a second transistors belonging to the
supplying means is in a short-circuit state, the capacitive means holds a voltage occurring
between the gate/source of the first or the second transistor, according to the supplied

current.
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5 | a first switch for controlling conductivity between the constant current source for
video signal and a drain of the first transistor, and
a second switch for controlling conductivity selectively between the drain and
gate of the first transistor, the gate of the first transistor and the gate of the second
transistor, or the gates of the first and the second transistors and the constant current |

10 source for video signal.

26. The signal line driving circuit, according to Claim 2, characterized in that

the supplying means comprises a current mirror circuit including a first and a
second transistors,

15 a first switch for controlling conductivity between the constant current source for

video signal and a drain of the first transistor,

a second switch for controlling conductivity selectively between the drain and
gate of the first transistor, the gate of the first transistor and the gate of the second
transistor, or the gates of the first and the second transistors and the constant current

20  source for video signal.

27. The signal line driving circuit, according to Claim 3, characterized in that
the supplying means comprises a current mirror circuit including a first and a
second transistors,
25 a first switch for controlling conductivity between the constant current source for
video signal and a drain of the first transistor,

a second switch for controlling conductivity selectively between the drain and
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5 28 The signal line driving circuit, according to Claim 4, characterized in that
. the supplying means comprises a current mirror circuit including a first and a
second transistors,

a first switch for controlling conductivity between the constant current source for

video signal and a drain of the first transistor,
10 a second switch for controlling conductivity selectively between the drain and
gate of the first transistor, the gate of the first transistor and the gate of the second
transistor, or the gates of the first and the second transistors and the constant current

source for video signal.

15 29. The signal line driving circuit, according to Claim 17, characterized in that

each gate width/gate length of the first and the second transistors is set at the

same value.

30. The signal line driving circuit, according to Claim 18, characterized in that
20 each gate width/gate length of the first and the second transistors is set at the

same value.

31 The signal line driving circuit, according to Claim 19, characterized in that

each gate width/gate length of the first and the second transistors is set at the

25 same value.

32. The signal line driving circuit, according to Claim 20, characterized in that
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35. The signal line driving circuit, according to Claim 23, characterized in that

each gate width/gate length of the first and the second transistors is set at the

same value.
15
36. The signal line driving circuit, according to Claim 24, characterized in that
each gate width/gate length of the first and the second transistors is set at the
same value.
20 37 The signal line driving circuit, according to Claim 25, characterized in that
| each gate width/gate length of the first and the second transistors is set at the
same value.
38. The signal line driving circuit, according to Claim 26, characterized in that
25 each gate width/gate length of the first and the second transistors is set at the
same value.
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each gate width/gate length of the first and the second transistors is set at the

same value.
41, The signal line driving circuit, according to Claim 17, characterized in that
10 the gate width/gate length of the first transistor is set larger than the gate

width/gate length of the second transistor.

42, The signal line driving circuit, according to Claim 18, characterized in that
the gate width/gate length of the first transistor is set larger than the gate

15  width/gate length of the second transistor.

43. The signal line driving circuit, according to Claim 19, characterized in that
the gate width/gate length of the first transistor is set larger than the gate

width/gate length of the second transistor.

20
44, The signal line driving circuit, according to Claim 20, characterized in that
-the gate width/gate length of the first transistor is set larger than the gate
width/gate length of the second transistor.
25 45, The signal line driving circuit, according to Claim 21, characterized in that

the gate width/gate length of the first transistor is set larger than the gate

- width/gate length of the second transistor.
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the gate width/gate length of the first transistor is set larger than the gate

width/gate length of the secdnd transistor.

5
47. The signal line driving circuit, according to Claim 23, characterized in that
the gate width/gate length of the first transistor is set larger than the gate
width/gate length of the second transistor.
10 48. The signal line driving circuit, according to Claim 24, characterized in that
the gate width/gate length of the first transistor is set larger than the gate
width/gate length of the second transistor.
49. The signal line driving circuit, according to Claim 25, characterized in that
15 the gate width/gate length of the first transistor is set larger than the gate

width/gate length of the second transistor.

50. The signal line driving circuit, according to Claim 26, characterized in that
the gate width/gate length of the first transistor is set larger than the gate

20  width/gate length of the second transistor.

51. The signal line driving circuit, according to Claim 27, characterized in that
the gate width/gate length of the first transistor is set larger than the gate
width/gate length of the second transistor.
25
52, The signal line driving circuit, according to Claim 28, characterized in that

the gate width/gate length of the first transistor is set larger than the gate
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conductivity between the gate and drain of the transistor,
the gate of the transistor is connected to the first switch, the source of the
transistor is connected to the second switch, and the drain of the transistor is connected to
the third switch.
10
54. The signal line driving circuit, according to Claim 2, characterized in that
the supplying means includes a transistor, a first and a second switches for
controlling current supply toward the capacitive means, and a third switch for controlling
conductivity between the gate and drain of the transistor,
15 the gate of the transistor is connected to the first switch, the source of the
transistor is connected to the second switch, and the drain of the transistor is connected to

the third switch.

55. The signal line driving circuit, according to Claim 3, characterized in that
20 the supplying means includes a transistor, a first and a second switches for
controlling current supply toward the capacitive means, and a third switch for controlling
conductivity between the gate and drain of the transistor,
the gate of the transistor is connected to the first switch, the source of the
transistor is connected to the _sccond switch, and the drain of the transistor is connected to

25  the third switch.

56. The signal line driving circuit, according to Claim 4, characterized in that
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57. The signal line driving circuit, according to Claim 1, characterized in that
the supplying means includes a current mirror circuit including a transistors,
10 each gate width/gate length of the a transistors is set at 20:21:...:2a, and

each drain current of the a transistors is set at 20:21:...:2a.

58. The signal line driving circuit, according to Claim 2, characterized in that
the supplying means includes a current mirror circuit including a transistors,
15 each gate width/gate length of the a transistors is set at 20:21:...:2a, and

each drain current of the a transistors is set at 20:21:...:2a.

59. The signal line driving circuit, according to Claim 3, characterized in that
the supplying means includes a current mirror circuit including a transistors,
20 cach gate width/gate length of the a transistors is set at 20:21:...:2a, and

each drain current of the a transistors is set at 20:21:...:2a.

60. The signal line driving circuit, according to Claim 4, characterized in that
the supplying means includes a current mirror circuit including a transistors,
25 each gate width/gate length of the a transistors is set at 20:21:...:2a, and

each drain current of the a transnstors is set at 20:21:...:2a.
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61. The signal line driving circuit, according to Claim 1, characterized in that

a transistor forming the supplying means operates in a saturation region.

62. The signal line driving circuit, according to Claim 2, characterized in that

a transistor forming the supplying means operates in a saturation region.

63. The signal line driving circuit, according to Claim 3, characterized in that

a transistor forming the supplying means operates in a saturation region.

64. The signal line driving circuit, according to Claim 4, characterized in that

a transistor forming the supplying means operates in a saturation region.

65. The signal line driving circuit, according to Claim 1, characterized in that
an active layer of a transistor forming the current source circuit is formed by a

polysilicon.

66. The signal line driving circuit, according to Claim 2, characterized in that
an active layer of a transistor forming the current source circuit is formed by a

polysilicon.

67. The signal line driving circuit, according to Claim 3, characterized in that
an active layer of a transistor forming the current source circuit is formed by a

polysilicon.

68. The signal line driving circuit, according to Claim 4, characterized in that
an active layer of a transistor forming the current source circuit is formed by a

polysilicon.
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69. lA light emitting device, comprising
the signal line driving circuit as claimed in Claim 1 and a pixel portion where a
plurality of pixels each including a light emitting element are arranged in a matrix shape,
characterized in that a current is supplied to the light emitting element from the

second latch.

70. A light emitting device, comprising
the signal line driving circuit as claimed in Claim 2 and a pixel portion where a
plurality of pixels each including a light emitting element are arranged in a matrix shape,

characterized in that a current is supplied to the light emitting element from the

second latch.

71. A light emitting device, comprising
the signal line driving circuit as claimed in Claim 3 and a pixel portion where a
plurality of pixels each including a light emitting element are arranged in a matrix shape,
characterized in that a current is supplied to the light emitting element from the

second latch.

72. A light emitting device, comprising
the signal line driving circuit as claimed in Claim 4 and a pixel portion where a
plurality of pixels each including a light emitting element are arranged in a matrix shape,
characterized in that a current is supplied to the light emitting element from the

second latch.
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