:[\]”~_" abcde3edt 6ThB SI GNAL LI NE DRI VER CI RCUI T, LIGHT EM TTI NG DEVI CE AND
DRI VI NG METHOD THERECF 5 Technical Field The present invention relates to a
techni que of a signal line driver circuit. Further, the present invention
relates to a light emtting device including the signal |ine driver
circuit. 10 Background Art Recently, display devices for peqm X y e
di splay are being devel oped. 'Liquid crystal display devices mmmmmww mmm%
image display by using a liquid crypESCRIEMEN are wdely used\,fg};ﬁs9 I'spl ay
devi ces because of advantages of 15 high image quality, thinness,

i ghtweight, and the like. In addition, light emtting devices using

sel f-l1ight enjtl] I s as. light emtting elenents are recently being
devel oped. T@éh&i‘hﬁﬁhﬁlﬁ@m M,Mﬁ’&EMﬁTmG&EW&EMBm e, a
hi gh response speed suitable InG ik rgh X | ow vol tage, and | ow
power consunption, in additi ﬁvc}@(tav H‘Ll:ig > ﬁi@'&@rsti ng liquid crystal
di spl ay gevices, "and thus, attracts a great deal of attention as the next
generation display device. As gradation representation nmethods used in.

di spl ayi ng Technidal Figlddati on i nrage on a light enmitting device, an anal og

gradation 'method and a digital gradation method are given. The forner

anal og gradati on Fia pisgentinyentiomselates tom (gehuiqueied aysigaal linmdriveobiraiined
by anal ogousl y, coptrol | i t he. magni t ude af current that flows to . a |ight
i £t ng- ol EHpen: et rorl duy i e fecafen etinRclevics Taclothi e sisngh oh
‘the l'ight emd b} &ant is driven only in two states thereof: an ON
state (state %Aﬂé{r)%(fqhe ‘um nance is substantially 100% and an OFF
state(stmt e wherethe |um nance is substantially0% . Inthe digital 30

gr adat i onnmet hod, sinceonly two gradations can bedi spl ayed, a . net hod '

confi gur ed Byckgsawndidaty t he digital gradation method and a different nethod

to display nufti-gradation imges has been propqsed, Wen classification is
made based on the‘g‘f Yof&QP@VgﬁSVICFﬁaEOH PeripmMng olipage | displayy @re abeingnput

hod d i. i 5 Di | -driui hods. Th
Tormor wor ¢ Sfetieart LRt oetal QHboRl P aBUiKE0URR pBrBiSimat bl B wig age) <
that is inpliguill@rystalél¥fient ard WRIHly bSePaddispl G@ﬁf&?ﬁgﬁps@ofjﬁd\)’ajn es é’f

el enent; and the driving elenment i's used to contro um nance

| i ght eni5t t high imlagenguoalityTtiEnhess] Bghtweiglenand theulikeret hod is a method in
whi ch the set sianal current is flown to a light emtting elenment to
control the |um d8ndddien; bghtemilting devices usigeselfrlight cpritting elemegnts as

referring t | G...16(A), a brief description wll be e.of an_exanpl e of
Lcrrourt offet it Slemed o€ redthfy beihei ey Elopedyr P diEntisstibing 5B npu
met hod and s EldriétRHsti&d Bededh he; o ' -
i ncl udes a sisgnalr I ng 501, aérs%gnn lﬁb-gl ﬁl e g%E)Oﬁgp\sgaﬁd;ﬁFiﬁggm?@%gmg
driving 15 iffageSdigplay lowpedlidge; and towe powed Sonsuthpbi, iamidditiciotcddm@ndges 06,
arid power sources 507 and 508. . _

20 of existing liquid crystal display devices, and thus, attracts a great deal of attention

as the next generation display device.

As gradation representation methods used in displaying a multi-gradation
image on a light emitting device, an analog gradation method and a digital
gradation method are given. The former analog gradation method is a method in

25 which the gradation is obtained by analogously controlling the magnitude of a
'current that flows to a light emitting element.  The latter digital gradation method
is a method in which the light emitting element is driven only in two states’
thereof: an ON state (state where the luminénce is substantially 100%) and an
OFF state (state where the luminance is substantiallyhO%). In the digital

.30 gradation method, since only two gradations can be displayed, a method

| .
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When the potential of the scanning |line 502 varies, and the switching TFT
503 is turned ON, a video signal that has been input to the signal |ine 501
is input to a gate electrode of the driving TFT 504. According to the
potential of the 20 input video signal, a gate-source voltage of the
driving TFT 504 is determned, and a current flow ng between the source and
the drain of the driving Tl T 504 is determ ned. This current is supplied
to the |ightonéigured by cenebimittg BR6digiall gtdtatiohahtthed drid BaliffbRME MethO§ 16N t S
light. As a,sem conductor device for driving the light emtting elenent, a
pol ysi | i corflisplay sruticgradation inaagasdws been proposed. pol ysi | i con transistor is
prone to variati in electri.cal. characteristi.cs, such as t hreshol d val ue
and an ON currens,ﬁ}h%éﬁ%ﬁl%@%d?é“q({? s§H Amthsotyra o2 S‘Bﬁgl thaé 110t ta hown
in FIG 16( i f terlgti drivi . 504 wary. in units of
the pixel, péi‘%(/eel% .\Ki}ng}r%ﬁ{aggnﬁﬂclgl w%‘g{) ési{agnaalds}l\ft%\?el eén&féhhpoﬁ,arf;hgwen as
magn! t udes pikeltdrévinganemoonciTng formérydliige bt Metddis A ki ifficko4 ar e
different. Thus, the 30 |um nance of the [fght emtting el enent SO6 vari es.
2 To sol wadehsignabi{vehaga)ethat iibh éuputbiov e, piaelésinpen tous rgard elseyrode dfmput

tothe lighf.emt mg el ement, regardl ess of the characteristics of the
TFTs for dr‘ffW% ‘{“HB Bt gwd &m deiying elemenhds used o ioentrolithevdemmanceof a
current in he enRr sed which can cont.rol the nmagnjtude of a.
current thgtghltgﬁislb: J?%?PCF" aTgeﬁ@&{tcué’fﬁ“f {R ‘B?‘@H@dﬁ ar’Bﬁ%‘Pﬂl‘Bg’gi“Gﬂ tgﬁe

TFT char actsgf kighi ’ ' itht Ry il -
ot onou Fap curr IS £1619h %6 M i 1kl Rty S nlibinihee gt cc

description w be made of a circ I'ng

enpl oyi 4§ tthelight emittingreperhemet hod arid a driving nethod thereof. The-pixel
shown - in FIG 16(B) includes a signal |ine 601, first to third scanning
lines 602 to 604Heemaftesrefearring tob5G. 16(R), edviaflesaripioon wall bepaadd of an

el ement 61 aclight .em.tting,ele t 611.. A current soyrce circuit 612
i s di spos e%x? %'%geag f as%éﬂﬂf °Fian81’<?béfb ﬁnlgé}}tu"’rm)t?m 166 %‘HEFQ)FI‘S thenveltage

si gnal -wri tj ' ST | cri . ' £l 17,
g R edldBha TR althba MiefeR THE Bttt MO0 1 FIG: d(alse
shown in Flitludés afsigial link( 8011 @ séanifing Intees0L, & 3Witchidy TRIWSOY 4 Hfvignt hs-
FIG 17(D) shows the rel ationship between currents flow ng through

respect ilGe THEK H94er icapacitoar element 305yi aldighsi gmitting celemBhiG5067 (dnH pbwes a
vol t age accunul aé.ﬁg iHsté)%e capacitor elenent 610 also during the wite of a
vi deo si gndPWERAV/ 384 2YSyat e- source vol tage of the TFT 608. First, a pul se

is input to the fy 0 i in 602. and 3 to. 2at t he
TrTs 606 and 607 ke HEOSSERANE e SPRlIgk Hnd S iatieh Sk he g i
at this ti5e3ukimed ORf gnidsh &ipnAthhORAPeASinpAL I i SiFh4P link/4d is bl e
the signal current lIdata is flow ng through the signal Tine 601, tshe
current sep@ragaieyclectoods ofithe ghiving MK 504t hAddording tozthienpoteatish sithe FI G
17(D) s e .r.el ationshi p bet ween Ehe currents. Needless to say, the

ws t
Tel ati 02 hiPYtevideo, s a gatessoyrge voltage |of the|driving cllRb a4 ist deterrrinedpb i s

turned ON, C i t ated in t acitor el ene .and
thus. tne Fhd fGORMAE b bAREHTMELSTIL Buy e SRR ARG Fiving RET"504 i

est abl i shedetermind? DRBNMurrdnf s StppIRcd «d | £
capaci tor element 610, and r{:har%ehllgtlf:currul a%ﬁ@é%?gg%l%gﬁfgﬁé’o%$ﬁe&
capaci t or dightrentittigdeletnent Giiér gmit dightadual i wearcorductsredevice e dFRRACT t OF
el enent 610, alnql a potential difference begins to devel op between both the
el ectr odest](qzl 18 thl(np_i}l)ng element, a polysilicon transistor is used. However, the

25 polysilicon transistor is prone to variation in electrical characteristics, such as a

threshold value and an ON current, due to defects in a grain boundary. In the
pixel shown in FIG. 16(A), 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

30 luminance of the light emitting element 506 varies.
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When the potential difference of both the el ectrodes has reached V,h (point
Ain FIG 17(E)), the TFT 608 is turned ON, and |2 occurs. As described
above, since 5 laata = 1i + 1Z is established, while Ii gradually
decreases, the current keeps flow ng, and charge accumul ation is
continuously perfornmed in the capacitor elenent 610. In the capacit.or

el emrent .610, charge accunul ation continues until the potential difference

bet ween “bot h t he R} g61ve AR proBIBAs deScribdtP abie; 2@l MRt RaPbe ifut o T
608 reaches a desired voltage. That is, charge accunul ation conti nues 10

until the vbetlmht enstingeslemengvepamtiesstof dhe tharattefisto8 of tire TFTo fort deving
current Ida,~ tqo flow., Wien charge accunul.ationp termnates, (B point in FIG

17(8). thethedﬁg*érﬁmnﬂglg&&mh Fllow igm ﬁuﬁt‘ﬁéwpomtng@ ewREentrinpgd anethod thasy
N, | = ' . FIlG.,17(B)).. A i '

O, 1202 s bR Bha B B M Fhber BB BE e s BB 205
conpl et ed, l'f%ﬁl%'nhil’thaﬁ@fgﬁ?n{t ﬁg@%&@gg@ig]}?gggra@en%%gnd scanning lines 602

and 603 is conpl eted, are turned OFF.

Subsequently, a Nésigréferrmpts FIGs.t 16{B) inddl % acbwiéfdesctiptof Odill B ehadeerfTFT
609 is turned ON. Sincé VGS that has been just witten i1s held in the

capaci t or €3 efewit of ropixehin Fiighs emittingadiewige gmploying thesl cusrent anputrmethiod

i dentical t d .20 fl h ta.f h g | ] 605, Thus;, t

i ght on t (A AFiRE meshad Bheteal’ 'The Pkl ShAVa in RS- 1l 1pfludert sieali <
o . . o ey A I .

The T BodtiGO0E At hR4'CaiRg 1Btes DO, 604 4 Fui it 65 §03, RIS IG0BIS ©

em tti ngoel 60E Al caphéitd! SNemenP B0 NMRIS light Amididgcdlement 6PPVEA dufent YohRR!
i nput method refers to a nmethod 1'n which 25 the drain current of the TFT

609 is set tircuib@E ishdispased to eaclesignabline (achtdolimn). t he signal current
|data set in the current source circuit 612, and the light emtting el enent
611 enmits |ight VPP§ratines | ofyikiamc &ides rdgpinunige: & t Weghtyeamissionr Wt bepy

using the t . turedphxel, kn ence variation in characteristics
of t%e TFTS&]e%%Hg%ﬂE #&flrsﬁ'gg Fﬁg S?Xe:["ifﬂéasﬁgpfggge@&? nymetals denofing TESRGUYE can
be supplie ' Lt t. i '
Tant e £ tEoog chrt BthoS Mt FIGTES! ; FIGs. TTANG 178 behfuulclfly
cor r espaisdi shpw oumenti phths.si BIGU 1 (®9dhots the relationstipbetweeti cii@ests floveing
.However, when a signal line driver circuit (corresponding to the current
source ci r ctirqughnrespectiveqpaths utisga weite ﬁbatwdmmgnghand&lﬁ. drif(E) shovis a

i xel 5 is cqpstituted olysilicon transistars, variatjon in .
Char acter | staIEearchEHata 86 U canenansicinat il Sbn Jotiagithe it of a video
characteri S%i%{fa"l, Hat E%%C%F‘ggg‘hcw"hg@%‘g’fﬁ%ﬁ?ﬁ%‘)g- n the light emtting

el ement enpl @yl hg t rent I nput
- First, a pulse is input to the first and second scanning lines 602 and 603 to
20 turn the TFTs 606 and 607 ON. A signal current flowing through the signal line
601 at this time wiil be referred to as Iy,  As shown in FIG. 17(A), since the _
signal current lgy, is flowing through the signal line 601, the current separately
flows through current paths I; and I, in the pixel. FIG. 17(D) shows the
relationship between the currents. Needless to say, the relationship is expressed
25  as I =1 + 1,
~ 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 Iy, = I; are established. In the moment, th_e current flows between
electrodes of the capacitor element 610, and charge accumulation is performed in

30 the capacitor element 610.



variation in characteristics of TFTs constituting the pixel and the signal
line driver circuit need to be suppressed. However, while the influence of
variation in 10 characteristics of the TFTs constituting the pixel can be
suppressed by using the pixel having the structure of FIG 16(B),
suppression of the influence of variation in characteristics of the TFTs
constituting the signal line driver circuit is difficult. Hereinafter,
using FIG 18, a@iargé i9egatuRly Ckciiatbd iRBHR @ﬁgéﬁﬁr%léﬂﬁhﬂfﬁ@%d a
operation of a current solurce circuit disposed in the signal line driver 15
circuit thgiotentialadiffehencei begline tpdeyelop bictweembotnthd eleotrodes (WG, THE)).
current source circuit 612 shown in FIGS, 18(A) and 18(B) corresponds to
the currentWhenrthe potentialidifferense of bgth the plectrpdes has reathedoVmd@omtra dnt

Sour LQS: RN TR fé@ﬁfr%@?ﬁ;ﬁaﬁ 3o 85l ar B RRHOGH a0V e .
termi nal g 20584 19, BdstathelARIE IS BRARAIF UELRAS, BPBLIER HIATYdiAng,

const ant cuf‘?“’e‘h sodrces erent om one ano

rati o theregid ¢karg@hcdumdladiod iPeortidaoudB( porfsrhfdsinahé chpadifor &t g1@). of
the current source circuit 612, in which the constant current sources 555

to 558 shown t herlai thec capasitooralement$10; ghaiget accumulation atantinues @t utheent s

. of the transistors, 555 to 558 is seét to,1 : 2 4 : 8 according to the ratio
(1:2:4:8) dtotepféal Faenss betwean Emﬁéheﬁs%ﬂﬂe@aﬁbét % thergate-paErce yaliage of

o : her . o4 = |
evel 5. spaprTELi0 chela B valihl "o ThL, SRHak A4S TRy BliE Gubiss
out put fior intflithe %Ehg@}ea‘éw@Q 16¢e¥ AR WhicNHeETF I F08 AR dllow B cﬁ?éHtCI?m to
circuit 612 is 30 constituted by polysilicon transistors, and is integrally

formed wi t hflowe Whet chargepectinaiation tehmirmese(B pbatt intRG. AF(Eps tite tatent
abave, conventionally, a signal |ine driver circuit incorporated with a

current souhdtopsi Hewing. haEunbkersigee plss S8 T 608 icREBpON, Inef2l2 ivestallishedent

Do ts 1 d | ddition,, digital dat | th i ncl ud

mothod | o WHIBh T «ArEGRinedt shé iherdiofs QeSinefl aPoyes e Pligrdicn of
e ' ) m TS i Dt ar e q

Do ae ar o Grage he SERAPRAMe FHEL is SRAcLA] FIRMGS HIRENGH U e firsf ST ©

met hod 15 cexbhdedaming lindsi 602 giiddaBiiorcomyilbrd, aad thd MHEIBNG06 and 607 are

mufti-gradation images (hereinafter, referred to as tinme 10 gradation
met hod) . Tharrgde@FEr adati on nethod is a method in which one pixel is

di vi ded int I lit f - pi xel I SSI. - €M SSi i
Sel ected i n cach SHoseRudnlh agpulsl 1 opihtq Phs iRlEsanoiRE od ORcUEhIETFT

ted in each BHtQ HE Gt , |
T s ngl cT ol EN7 BFICC00ST ! M RER bt SR A ibylRe Rugl 70,

repr esent atélemehs 6R0) tiy TRI BPS 55 atieddy Aite@ION) andd Tah@nt Redritidl @b _1%,3
'ight emtting elenment. To be nore specific, one frame period is divided

into a @ourBiows theofete dfhdmatie @ardanddmen05.ngThus,uthiel highti émtiogt elemeyt 6d1

em ssion or AR 1kt >S A S tine, When The TP %08 RSl to operate fn a saturation
| region, even if the source-drain voltage of the TFT 608 varies, a light emitting
current IEL flowing to the light emitting element 611 flows continuously.
_ As described above, the current input method refers to a method in which
25 the drain current of the TFT 609 is set to have the same current value as that of the
s}gnal 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 structured pixel, influence of variation in characteristics of the
TFTs constitufing the pixel is suppressed, and a desired current can be supplied to

30 the light emitting element.



in each period, and the gradation is presented according to a difference in
length of light enmission tine in one frane period. In the digital gradation
met hod, the 20 .nethod in which a digital gradation nethod is conbined with
a tinme gradation nethod (hereinafter, referred to as tinme gradation net hod)
is proposed. (For exanple, refer to Patent Docunent 1). [ Non-patent
Docunment 1J 25 Reiji Hattori & three others, "Technical Report of Institute
of Electronics, IndidémanRt i heNibHeosmittingadéwioe Eﬁﬂq_m%"the @rmlm?ut pp.
7-14, "Circuit Simulation of Current Specification Type Polysilicon TFT
Active Mat methdod, ¥ eigral gamrent ldebreBpepdiag"to. a [Mideo pinahtnedds tordret picisel B0
Reiji Het al.; "AMLCD Q1", OLED-4, pp. 223-526 -6 {) at ent cunent 1]
JP 2001- 543%puk tojacpirek urdowevemwhemacHEndline dHvenpramb(rorgspendiBgdo dhe r ent

or 177 5 gk e i B B9 PR AR Nt hrafL ¢ Putehd] Lo
555 10 5p8 is YoistRbiefBY g@?&'ﬂicbﬂ HAQistdts oA fbrVA HRr 1B SR thbfébf%gufsg) a

nunber o actors for “v ations 1n the gate length; gate width, an

t hi ckness alierabgalse dausingatariagioniih chataieistias of die sigialtomirene. di fferences in
10 manufacturing steps and substrates used. This makes it difficult to
preci sely set thdhanis in thentightotmitting elementsemaployggstheccugsmtinput method, 4
8. That is, depending on the co varj.ation, occurs in the val.ue of the
Current t ovBBabapsn rhwatisrhes pf 1Es cogeibngdas prd anine Bansl iRE dhivet

t he transi 5 1 2 1 : i r ent e
circuits d?gr%ggegg%ot@l@ '?’ Hé&g o?eﬁi hnsH?]‘glg‘éérf gv@?ée Sgg nlg Iﬂgg?c{‘#f FltiatiH i

char act gpi chhfuetdristiRb DfaReTRTs comithting te pixel che behaippeéseed ¥y asingfthe
transistors in all current source circuits, of the signal line driver -

ci rcui t negixelchavingtheastgetuieosiFiE.al 6(B), suppresstarhef theHmflueace of watiation
arrangenent, is extrenely difficult to be realized, 20.The, present._Jnyention
has been ndB&haraciarishics pf theeTBIbeonstituting the %%’é{ﬁi’&?\fg IVed G COHd$ Bff&cgi/t-

o ANt OB eY | : i
Dt Ovar: at fon Cn- IEIPRRHEk; UfheckIG! He oA AR afiarPURR, SRR’ B dfe Bf (HENC
current to gryRiyteland! legﬂgi%nt O curfréift d%?éeea}cdmmgaémnahegigm lite ldriviRt .

emtting el enent capa suppressing the influence of vartation in 2
charact @pi sditcudt thit diivies the pitdl eniplogingahé cufrent inpuemethudl. t he driver circuit
to thereby supply a desired signal current to a light emtting el errentbby

usi ng the pixel Hehei myreenti sauce eireuitt @2 shaw einsiHEs: nE8(AX 1andh dS(B

iati i h terj.sti f TFTs.. Th i ti i
o O gt a5 TS TOP B ST, LMD P 0,
with an el ec‘fxtc)‘uﬁtfgg% idblled E@ﬁs‘?ﬁﬂte&r}ﬁ}t%u‘fé&r% t¢8YBCe The chilstditt durteptt Ni s

speci fication suppresses the 1 nfluence of variation in

char act er i sougces@55To 358 srefdontroled &5/ signhls oattaad input vig réspettivatditinals,
the present invention provides a |light emtting device including the signal
li ne dri20erS5i teix4. SF'hﬂwem;gln&dns othgerrentsnsyppdigddfromy the (peastant reurepnt v er

' it in which t Ci it is.,.di d ipn h I h
Ci gnal 11 nSOBRaR BT ora e irn Eroms Sk an e A ik ele Fifieof ey 1 €0

source circyiy.gi sposed in each signal line (each colum) is set to supply
a predeterm hed Signal current by using a reference constant current

source. The curr &G, SIB(BY 8h6ws GUeircifit btrastuad 0f ¢hd Cuitast souraPirchitté12fin
supplying a current proportional to the reference constant current source.

Consequent Iwhichstheg cohstantucnemnt souraes £33 dai §38 tshewmthereinc €oviespend 40i on

can' b opprRsiuers. A THA HR LPNGRTEANS A A URGTNR S10ta 288 & 491 Lidren

1“5 dzng! bﬁg‘} f é%@c&nﬁngc 10 {h%nrtatig(iwﬁgﬂs oE T balul otere(é)Jté( féngtl’?)/‘w) @;ﬁ@ uiﬁﬁll).by a
The current source circuit 612 then can control the current magnitudes at 2° = 16 '
levels. Specifically, currents having 16-gradation analog values can be output
for 4-bit digital video signals. - Note that the current source circuit 612 is

30 constituted by polysilicon transistors, and is integrally formed with the pixel
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15 To be nore specific, in the case where a signal current proportional to

a video signal is required to flowto a signal line, a switch is controlled
to determine as to whether the signal current is supplied fromthe current
source circuit .to the signal line driver circuit, and the switch is

controlled by the video signal. Note that, in this specification, the
swtch for determning as to whether the signal 20 current is supplied from
the currentpdifidhon the semetsub@rdtbe signal line driver circuit is referred to
as. a signal current control switch. Note that the reference constant
current source neds edesmibede dbovepdcomtengioablly, va t kignak Bngnalriver neintnitver
circuit on a substrate or be disposed, on, the outside of %he substrate by
using an | AnCosporated witlka CugrepbSRUTSR Cirenit has beer propased {farexample.dietsrde

current is supplie o the signgl,line driver circuit fromthe outside of
t he subs_tra@ggfpake'f‘gé%%‘t"?ﬂ%i%ﬂatae signal line driver circuit of the :
present - ignvent | onguidditiéie, HERAN AAMIY MRGICHRARR 4 hethPin Wielela igiflICs-
1 and 2 each show a signdl fine driver circuit 1n the periphery of three
signal | i negradition thethod( iis-ZJomtiined! wishs agoafear gradationasecthbdr © sepresdnt

currents proportional to video signals are needed 8 to flowto the signal
lines will maltitgsadatiadimages Khexeinaftesureferred 4o @s pscw igradation methosheand a

1 ne it vermefhed i weh 1ot BradgioSomb HBLR tambised 4B A HorkEralaB0R
term nal & eyl ¥ Wprdlen? W EUTIGR! irfaned fRhLHARCE Hrphel

) S to
the term nal  a v A ¢ ent nce curre supp hfé) tagpﬁﬁtﬁal b

froma ref e%ﬁﬂﬁﬁo&ﬁ{b‘ih@d)t CRHd $eh %swtm fhefhodds AaakMbdtia which dRPixtl €.
The termnal ¢ outputs a signal held in the current source circuit 420 via

a switch 10dividddgingd aplunatity of sub-piiels wintissipn of man-¢missioneis selectatt inseachce
circuit 420 is contrqlled by the sefting, signal input fromthe téa,r i nal a,
the currentof the spbrpigelso agd, thengradation isprepsesemteshacerding fpna | differaig t he

Cor minal " c. DRBESRTRdiehf i ke ond [ B GHERE B b, bl gL ey B "

provi ded begeﬁﬁsﬁoﬁ *h‘i‘et%bl\ﬁ ig llﬂ:tng§%ﬂ% WhichUkiad4B0n 38pteSematién i€ poABHhES blyo

the signal Tine, and the swtch 101 (signal current control
swi t ch) 15 ecsmiollihg ¢hie bmidsion peded of iadight .endiftingezlemeansi nGoMeGno# specific,
description wll be nade. of  a si.[gnal l.ine driver circuit of the present
i nvention tort flame peried ikcdividedyinte g plyrality ooh subdrama, papiods haying mutuallyr G
2, two or re cyrrent source circuits .420 are di,sposed for each signal
Tine (each Qe ioppihs, SRissin pf fonapyisson B AlisR eriing Alemiciiis SeERd ce
circuit 420;4 Aal | O] i

il Mchufatod a‘i’iltdutkg (grﬁéfatfgn Eﬁ%@@gﬁtea %’df:ﬁl?él% 1Y differdietSn 1EAGAK

current 20 source ciréul 'S assu to 1 nc WO current sourc

~circuits, nefight émidsica tifiér incorie HranieCperivd.c uln thé2dighaldgadation nflethod) thet
source circuit 422. The first current source circuit 421 and the second
current oumethad i which 20digiteh gradatipnemgthash i eembinedawithr avitinag gradation
termnal c, m%rt}goda (ltle?rrema t%lr, Péfer'%eg %t as 'fime %rr]z? ation me uc;d)t R proposed. (For

example, refer to Patent Document 1)

[Non-patent Document 1]

25 Reiji Hattori & three others, “Technical Report of Institute of Electronics,
Information and Communication Engineers”, ED 2001-8, pp. 7-14, “Circuit
Simulation of Current Specification Type Polysilicon TFT Activé Matrix-Driven
Organic LED Display”

[Non-patent Document 2]
30 Reiji H et al.; "AM-LCD'01", OLED-4, pp. 223-226
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the termnal a. A current (reference current) is supplied to the termnal b
froma 25 reference constant current source 109 connected to a current
line. Further, the terminal c outputs signals (signal currents) held in the
first current source circuit 421 and the second current source circuit 422
via a swtch 101 (signal current control swtch). That is, the current
source circuit 420 is controlled .by the setting ' signal input fromthe
termnal a [epwelﬁmmIﬁ@ﬁt 1s]i gnal input fromthe termnal d, the 30 current
(reference current) is supplied fromthe termnal b, and the current 9
proportional to tHe200k-5d4R26 Areference current) is output fromthe ternmninal
c. Note that the switch (signal current control switch) 101 is provided

bet ween the current source circuit 420 and a pi xel connected to the signal

i ne, and %sg{_%u%o%“?eﬁl‘%hﬁ n(si gnal current control switch) 101 is
y

controlled e video signalr. 5 In this specification, an operation (for
setting & signal GifHecsoveSdisktibed Cliftefit Solitte CHCHRM122¢RO ON *arfefits?of the
reference current, and performng setting to enable the current source
circuit 420tramsistorpare set 0 gnstio ofil r @nt4 : by designing theol AVwalues. ofHowever,
signal current to the current source circuit 420 is referred to as a_ . -
setting opelthiedransistorsdRy 1A B.ayarigiomstaceHr i the thseghold yakuesanghmiobilityr ent
to a pixel to (operation of .the current source circuit 420 to out.put the
si gnal cur r@‘t‘ﬁ )0 & nu r%{if‘l‘cg(”&skl nvgwbtmnsportﬁq igarF. H‘Fqg%g'l éat_eQ,W‘E‘x’e an
control sig IQp LT Clkh r eng ur, i L . .
second cur rgﬁ%ﬁlségﬂrgfe %%a&%ﬁnﬁﬁ]fghgr gﬂ%’f ﬁ%’ gfcglntagfr%ﬁ@g% gjtzh]delgf.g%ggel ore,
one of tive fanGfacturing®Bfeps At Gabsiratesivsed:2 IThivdmbhkes ReAMEIIC Y pRItiseppuéce
circuit 422 perforns the setting operation, and the other perforns 15 the

i nput oper atheddN qunzents i dhe Wwansistors 556rte 558ntobk : @xet uBed Thattisiedepanding me.
Note that the sett|jng operations nay b efforped at an arbitrary nunher of
times, at a?%itﬁ‘? &Pb’rgil’ P PCCTH IR r‘g‘? g'a[‘ien‘? c qiEent; tg; by suppliadotosther i ng
operation cgﬁ Ee arbitrarily adjusted in accordance with the pixel
structure ( GEl as the current source circuit di sposed in the pixel) or the
structure of the Typr&dilelyYebMherON Girfé&ité bf HSRAES ot 558% 55978/ 1204 .
driver circuit. The nunber for performng setting operations may be at

| east onks WBeas degighed,ncurpentesouroe tdircuits gigposedne dHi ther calunmsi hedd te ther t
the operation. In practice, however, for exa ,..a case can occur where

. ml e, . [
i nf or mat i onidsBtigaln &y ghgraceristies ¢ ton gne panosheron Speeificallynthe charactesisticn pf

. f ao_Serting PRI on 4 .
Por the 't nf BimaisioBH i 8 FhfrsRPSatof ciitules B 18 SRRGLAng BFiveF EURHT epedde" g
2 has been ﬁ@ﬁxgé&‘i‘&:x{t&ral tiBeof@Smohe © Hd\WWewirdRath CiHfdrizRindnt CROEAkGREly t O

the video sign is supplied to the signal |ine. However, the present
“invention idiffiotltko betreadized. t hi s. For exanple, a current nmay be supplied to
awring different fromthe signal line. In 30 this case, the switch 101

(signal %urrent cbhe pseseahinvemfiondeas besn madg inyiew afpthe problems described

above, and therefore provides a signal line driver circuit capable of suppressing
the influence of variation in characteristics of TFTs to thereby supply a desired
signal current to a pixel. In addition, the present invention provides a light
emitting element capable of suppressing the influence of variation in
25 characteristics of TFTs constituting both the pixel and the driver circuit to thereby
supply a desired signal current to a light emitting element by using the pixel
having a circuit structure suppressing the influence of variation in characteristics

of TFTs.
The present invention provides a signal line driver circuit having a novel

30 structure which is provided with an electric circuit (referred to as current source

7



- di sposed. A case where the switch 101 is not disposed is shown in FIG 36
as to FIG 1, and the case is shown in FIG 37 as to FIG 2. In these
cases, a current is output to a pixel current line. The video signal is
output to the signal line. According to the present invention, a video
signal is used in two cases: 5 one case where the signal is used to contro
the pixel; and the other case where the signal is used as a setting signal
for a currefufow i€ Biﬁcati%ﬂ?ctﬁa'tCé’déﬁfcss%svll{ie_(inﬁh dfS variaHofOfn ONl ¥
for imge display, but also tor the setting operation of the current source
circuit. | wchhhaeteissies WieTFTshey floheoa sdegirad ¢anstiiededréentc oThr additibn] fige

pi xel (display of an image), the current source circuit perforns the input
10 oper at i Presestipiention praeidearar kght ¢mitting devicel including M signal line deixee
where the viden signal is used as the setting signal for the current source
circuit, tK¥Blrrent source circuit performs the setting operation. Note

t hat thescurrent - t: el - sj.gnal: 1 r ni s cUrent

line. | n5t he casghah@;éé hlerﬁ)ghprsénéﬂaslé&dgu??fﬁﬁapgﬁ?ﬁgrg%gncg{&ll?': Hg%l\q/\'ﬁgie?nat he
video 15 sicafeht $curté efichipis didpostidial eatRRbludhn (¢athdegishil Jinkea)the tike).cur r ent
source circuit perfornms the input operation-(output of the current”to the
pi xel ). This is Pecaudingttbdhe present invengion, the curecrdi spuate Cirawit idsspoked i deo
signal itself. On the other hand, in the case where the current is output
to the pi x&Rck @k&”@iﬁmﬁi(ﬁ@ﬁ,h gplamHs set b supply fapredstesained swgngl guirentdhiy r o
(i mage displa the current source circuit.di sposed 20 in the signal |ine
G ver ci ¢ GTHE HeErengt chrtanC Ol sbhfcEhe THRARRIT P Ifseafireuiised o 8Bhut avee
the vidgg Hagnalcapabifity SRNupplAHE 4 Qurfisit Sr8PSitional 8o WG rePEiehie EohstahP"

pi xel contrgl (ical gel d‘i’spl ay)p?ﬂa%d tﬁle&\?l ajeropsilgrrllaf1 ﬂas nrotﬁﬂl nge;b?)) gﬁ%th
current thaurieat soinesl Goasequentlyy usingt theosurost Goursd tircuispibs cidfiuenécof
signal line driver circuit perforns the input qperation. The current source

circuit di oietianiin chasacteristicgrefi thei FETs constituting dhe wsignal flinendriverecirenitit
operation when the setting operation of the.current source circuit disposed
"t he. pi xRS SSRRTRISEL): P SPAGhoHE R eI ST R heh STBTH FOFEST H
setting op i: Vi ] | i d S: ecl r¢e
cirout. df Suppigriichlthetilfif SoHR8 cilchii5The bACFRARANRIRIUY E Slcol ", | .
last colismm. In Jddvd hivte spbEifiellin @i caseUivhere3d signal Wutren paRitibhfickoon! ¥
in an arbitrary period. Thus, a current source circuit 11 requiring the
setting opstdea signalas roquisgsbt flowdoaasigyaldine, @rswitaduiscentiolledito slettirsyms ed
ina plurality of colyms. Further, since e setting operation can be

per f or med éséﬁdvh@ﬁ%li %&mlt%r%é&iwp%eiﬂ% Hie SHiliFRleSQTeE Gireuit dp dhe
setting op [ C €. ci.sgl .f O I re. FCenGl L cuit
in an arbi ?E 'ra;l/?@g!(%%eqccénn(;ﬁ.f agg téﬁggl@elg%%gﬁ@llgér enlé Jé@gzr)cszgﬁél'rc{ﬁ){tés
need to be thagurNthisakpacifiO/idd, ithe $witeh e deierminiag! aMo twhdther !uee;srsi%ﬁal urm,
the per-col'um tine of the setting operation is shortened. Specifically,

si nce t Be swrtenhis supplied foms threewrrent soargeecitarintedthe isignab lindetriveniciredit tis ne

for the-current source . circuits in the first colum to the |ast colum, the
: referred to as a signal current control switch.

Note that the reference constant current source may either be formed
integrally with the signal line driver circuit on a substrate or be disposed on the
outside of the substrate by using an IC. In this case, a constant current serving as

25 a reference current is supplied to the signal line driver circuit from the outside of
the substrate.

The outline of the signal line driver circuit of the present invention will be
described with reference to FIGs. 1 and 2. FIGs. 1 and 2 each show a signal line
driver circuit in the periphery of three signal lines of i-th to (i+2)-th columins.

30 First, a case where signal currents proportional to video signals are needed
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10 per-colum tinme of the setting operation is shortened. Consequently, the
setting operation cannot be sufficiently perforned. In the current source
circuits disposed in the plurality of colums, setting operations for the
current source circuits may be sequentially performed fromthe first col umm
to the last colum. However, when setting operations are not 15
sequentially perfornmed for the current source circuits fromthe first

col umm, buttotflirv $¢tHe dignalNRies will'tse deseribed.per formed at random for the
current source circuits, various advantages are exhibited. For exanple, a
sufficient tine daFlbe lachirentsourge oeuits 420 aref disposdueinsthetresyective sigriabn
for the curfrent sourge circuit. Further, in_.the case where periods during
whi ch the JBesi(FRSPEpAYrolymns) in gesigiel Juer driverCirguit 403t edihe supeat sousse,
when an arbL}

| b 2. d h f fr. i .
i ncreased, cér?(rﬁlﬁray‘t ? ?Q%Fg}ngﬁ'gﬂﬁaﬁ%@ﬁ ?ﬁ&te&gﬁnaﬂéﬁ@?j ‘1(‘)6‘?{3{‘5 $'meg§ﬁ51‘%$ in
n oo & SEL € ( ( X o
Gottod i 5 Guldtis i) the Serfinal £9_ AESACANReRhcR R Pl FipphEf BThen o

one- col um terminahb feauacefaencaicdnstant vakiengsdutcé 109 coahedtbé typarcudent ae, of

other 25. advantages is that the influence of charge |eakage in a capacitor
el enent di sHhissteaminaliheutputs: @ aigngbheldeincthe curment seunge cingtl 420cviasphswitols .

Thus, wh def.e h d il d ith i .don,
R L T SRR RO
th id i i d . . i i b
(e 1920 SR RS b B ing " BE Gl el

the set ipngweratpisisapplied flohe it Ritial B 4hd theturgstittpropsitionarid et Of
the current source circuit. Consequently, since the nunber of circuits to

be di sposedréferaneducdent) lis algpet from cther tenménal ac.i oNote tthat thenstvaichuil@l can
be m nim zed, agd t he vyi elg(ﬂ can ge i rrpr_ov‘ig. In addition, since the nunber
5 of circui®@nabowaenf; el svaich) de previded detwern theyeurrent senree-girgt 420

it ur i 20 SRRl BB R, Bt 158 R RO FcSE i ek 101 et ng

TFTs Wi th tdapnk ebMrs mitﬂg ilgif:gjéﬁgl%d lﬁ'ﬂﬂﬁpﬁﬂgb@i nal.r ansistors using SO,

organic transistors, or t additiormm, 1n the present invention,
the catagory of tNwext] uginig EIG1 2} ngdekeyiptioni will bdemadé oof axsipgmdleling doieel i n
which a pixel portion including light emtting el ements and signal |ine

driver circQicuit ef thecpresenticimveation dhatshas d strugtuse giffergnt dromithat shaver iml | a
dul e i ich | i k ted to th nt i l

and a di Spitis b G 4 10 arefioR bt oo, FreiR PG TRbosedrfor ket

generic terdg%ﬁaqflﬁfer eA6h BhARPREL ,sli@}awﬁu'cﬁivé dicRl 403, aff tﬁgﬁe‘hi %&ﬁgcéf he

present invention provides a ‘signa Ine driver circult inc I ng

current sowirmitc 420 uincludles ca i pleghliayp wfe currentt bourcet sircuitst e Ieexe, ithey euiricnn
provides a light emtting device capabl e of suppressing the influence of
vari ati 88 iSQUECPGiEQib42Q 1S assumed TeTRClude tWo CUteRLS BB Ch Cistwidy, aanredy, dr fixser

i its t | 20. desi jed si | t laa,atqQ b | Led
1 ght e ¢ CRABILISOHER Sirewy 4737 AR f Rerid- SRR SoTge AIESHG A28 s TR TR e
D of . I XET . a
D e ngs FIGERTENOUIE CHELGPA' dd B BhbRP cutbhcodBE M 192 oot |difudp 2
view of a dSegninal b 0 eereiiinale, teiminal ¢, afd @tedninal di ewsseétling st 4 ipud o

driver circuit (1-bit). FIG 4 is a view of a signal line driver circuit
(3-bit). Fitte tgmigaba.vi Avgwtent (sefgremice Icurrent)ris suppli¢d tauthe tegminal b, from a
25 reference constant current source 109 connected to a current line. Further, the
terminal c outputs signals (signal currents) held in the first current source circuit
421 and the second current source circuit 422 via a switch 101 (signal current
control switch). That is, the current source circuit 420 is controlled by the setting
signal input from the terminal a and a control signal inpﬁt from the terminal d, the

30 current (reference current) is supplied from the terminal b, and the current
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FIG 6 is circuit diagrans of current source circuits. 30 FIG 7 is circuit
di agrans of current source circuits. 13 “FIG 8 is circuit diagranms of
current source circuits. FIG 9 is atimng chart. FIG 10 is a view of a
signal line driver circuit. FIG 11 is a timng chart. 5. FIG 12 is views
of the appearance of a light emtting device. FIG 13 is circuit diagrans
of pixels of alight emtting device. FIG 14 is explanatory views of a

driving netgieportiont tojﬂcic%rl\é;'gl?(ﬁlfé}érﬁ@e Eurgéiit) Mﬁtbhoﬁoﬁﬁ%ﬁéqg%ﬁia%. 16ydte
(0] 'S

circuit diagranms of pixels of a light emtting device.
expl anat or ythati thesswaifcho(signal icorrenbéorergliswdtchy f10d He progided detwedmthedmriens .
FIG 18 is views of .a current source circuit I's expl.anatory views

) . FI.G 19

of oper at i GRY¥IGSF Clicwt AcBandsa pixel eonnegied. torthg signal hnexand NQKE e dhe of
oper ati ons Qf. rrent urc I I GU 5. Fl | S.,an .expl anat ory view
of operati osﬁ‘tsltcg‘f@tg'@gwré%& %"Jﬁfr"géwﬁﬁ‘m 1s ?—‘?@mlé‘% tf%ﬂ\?ivaggﬁlﬁn@f‘ect ronic
devi ces go which : 4RV iRt ' ; 14S @tV of a
S gnal | Pne drivar S pREMRaUOR R opehutch (FBPsBRg o slEbi oo sclif e
driver cir eigdal (chrieint accéidinfg 0 a2®férsnex pliacs anyl perfovming sattitig 10 8fable
method. FIG 26 is explanatory views of a driving nmethod. FIG 27 is a view
of a si gnalthe cheent sausee eireuiti420 to)autpeisa pignal cursont) fomcemplesingl 4 waitelof ver
circuit. FI.G 29 i.s explanatory views of a .drivi method. .25 FIG 3Q is a
oveof a4 aEnal; RN Dare Etgnt Sopce cigguil 43 tIaEd o, bassahng.

d . . . G. 3 i, 1 1 di . . .
curent sodtessice& nsgadifiof 5 Spbearch 9f Wpftirkt, ATUERELERRERCI A bl e
sour ce. 1l Qog&fatibﬁ of the CaHEAt $0u26¢ eifcwit 43016 balAIGRe Siphal direft) if Ribrred

source. 30. FIG 35 is-a circuit diagramof a reference constant current
source. 14 to a5lan i@t iopertmingndh FIGhe2,dhe wentrol sigmials. inpuGto #e fisstacusieqal

line driver circujt.. Fl 38 is circuit diagrans of a rent. source
circuit. FISQUICSoCirgulf i4r2$u‘\“id8 dhea geeand 6vrrﬁntcmqre¢n01r§wriﬁ are different fyong, 40
is circuit di.aar rrent re recuit. Fl 41 Ja§ CifgUIL
di agr ans ofeqﬁﬁgﬁ?éri n?f hgg%tﬁgee anr%flsﬁ‘[%.ﬁﬁ%f é‘"ﬁ'gt #_-os}mé? ?gﬁﬁ} 4&%“8}({31% s&cogd
current Ot isbidelcirdiGlaZ petfords the StitingdbFdaaen, dlnRtRUGHER boBHHE ©

44 I Tine dri'v OF

circuit. FIG Is a view of si gha er circulit. G 45 is a

vi ew of 1a sheinputiopesatibni verhusi theuiwto opdr@iodscarsbaexdctitedit the sameaime.i ne
driver circuit. FIG 47 is views of a signal line driver circuit FIG. 48 is
a view of a si gndYoteithat theisetting pperalions mag bepeiformed jaban @rbigragy gnmiberi ne

511 a vl Bnes ol gibipary sinangeit aryiludt Aiine, | Bel Gmitg b 6rscing gnay
line driveroderitcdil ban be arbitrarily adjusted in accordance with the pixel structure (such
- as the current source circuit disposed in the pixel) or the structure of the current
20 source circuit disposed in the signal line driver circuit. The number for
performing sefting operations may be at least one when supplying power to the
signal line driver circuit to start the operation. In practice, however, for example,
a case can occur where information obtained by the setting operation leaks. Thus,
* the setting operation may be performed again with timing when a need arises
25 again for the information.

Each of the signal line driver circuits of FIGs. 1 and 2 has been described
for the case where the signal current proportional to the video signal is supplied to
the signal line. However, the present invention is not limited to this. For
example, a current may be supplied to a wiring different from the signal line. In

30 this case, the switch 101 (signal current control switch) does not need to be
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FIG 53 is a viewof a signal line driver circuit. FIG 54 is views of a
light emtting device. 20 FIG 55 is views of a signal line driver circuit.
FIG 56 is a view of a signal line driver circuit. FIG 57 is a view of a
signal line driver circuit. FIG 58 is a view of a signal line driver
circuit. FIG 59 is a view of a signal line driver circuit. 25 FIG 60 is a
view of a signal line driver circuit. FIG 61 is a view of a signal |ine '
driver circdisposdd. GA @dsd where/ilRVéwitclR161 bt dls%s%seddg isH6WnGh'HIG. 36 as fo! G
63 is a view of a signal line driver circuit. is a view of a S|gnal
line dri verFKBr Luand. the cﬁ@e is shovabin EIG. 37 asuFIG. 2i ghathebe cased| a\carrent is
circuit. ' FI G a view of a ,signal line "driver circuit. FIG 67
is a view oP“‘&“'s?%leell iCH@eﬂﬂl‘Fer The vide signabis eutpus taithgi sighaliing. si gnal

| d El G d
& 90 1o 2 Ul ouhbrordind i be prédett fikentioB Rufifo sigral i pse in Tybciasss: o

signal ligeqgl | E%s%rwﬁéﬂé(mé Sig 3i f& ustd tb foﬂt%l i eﬁ%%? aﬁHQHé‘lo ﬂe'r %ﬁg{jWh\é% the.

circuit. FIG is circult® diagrans o a pix I'ng devi ce.
FIG 74 is sighalnisnged agatsetti} §ikhal 0p al curent soures o@xhsattt Sﬁbaﬁc&ﬂy,l@vaieo ,
timng chart. FIG 77 is atimngchart. FIG 78 is a tinmng chart. FIG 79
is a tini ngSlgn&]rltS used ot @nlgdor image disphay, butalso for the satting operatiamef thear t .
FIG 82 is chart 83 is a,ti hart. FILG 84.is a tim
har t 20" FRETeS OSSR St ng 1% ik pastet heregiyer W8S Sisinah is uped O smuolght s

a layout vi [ o of
2 carrent s Bixef GpIE oot ﬁ?gﬁka@%%‘{rr@g%oy?% it hérfoite the LT

[ Enbodi ngnt oﬂfi@lﬂﬁoﬂ](oh fhult NofS tIRTBRAERE TS th® dFﬁﬂhérPtthBcV&dsE WhefgBR of
an exanpl e a circuit structure of a cu en source'circuit 420 shown in
FIG 1, whividebsignabys dsetl asthe sittynglsignah fordthie\carrenit souice difcuit) ¢hepcmsent
|nvent|on 30 Referring to FIG 1, a setting signal input froma termnal a
correspondsSQ‘HCEG“C‘“&PﬂfBBBSéh"gﬁﬂmgﬁﬂﬁ‘lai‘éﬂ froma second latch circuit

413. However, si eo_si .ont r o}

Video signal i s mspteitedhs $orEnfiputein by HEC SieB) FRE e hiReDiSurrens,

i nput therefife Vi b the €4cCheRPRcAE R ent I8 Dut 'fbaiheo:figﬁﬁt Ifie, SRRA ¥ video

sw tchi ng between the case of using the video signal “to 6 control the pixel
(to di spismysignal isngsgd dod thditelseonted] (imagg display),dthe emger! sdurce witcudl
the current source circuit. Specificall the setting signal input fromthe
ternminal a poeuBpHiedapuboperationdauipus agphq ewrrentcion the pixe butThgrnmh@aaua@r

t he | ogi cal ,opera connected to ettin l.i ne

shown ' F1 B8 cirfertiouteif aoahe STERE e e ik el fselty Sn thecowst Rina

source cCi rcm the?

¢! Where the current is output to the pixel current line, when the video

- signal is used for pixel control (image display), the current source circuit disposed

20 in the signal line driver circuit does not always perform the input operation. This

is because the video signal is already input to the signal line when being used for

pixel control (image display), and the video signal has nothing to do with current

that is output when thé current source circuit disposed in the signal line driver

circuit performs the input operation. The current source circuit disposed in the

25 signal line driver circuit performs the input operation when the setting operation
of the current source circuit disposed in the pixel is executed. .

In the present invention, when performing the setting operation, the video

signal is used to specify a current source circuit disposed in an arbitrary column

from amoﬁg the first column to the last column. In addition, the current sourcé

30 circuit is specified only in an arbitrary period. Thus, a current source circuit
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10 accordance with the signal supplied fromthe output term nal of the

| ogi cal operator connected to the setting control line. One of two input
termnals of the ,logical operator is input with the signal (corresponding
to the video signal) supplied fromthe second latch circuit, and the other
input termnal is input wwth the signal fromthe setting control line. The
15 | ogi cal operator perfornms a |logic operation of the input two signals,
and out put srequérig ahe fséﬁ_fﬂ%] dperutionUtar dentprrified Agibng! BErren E6ice SEIFOER
circuit 420 perforns . either a setting operation or "an input operation
accordi ng tdisppsed bi grplbralitppfi eadummem Fuethoytsinte ther sétting apferatien oy ibeal
operator. Thi s enapl es éﬁ?@ vi deq signal tg be prevented from. nfluencjng

t he current PEAOFME SPEREMNE M 30 ng \Abgeiied; gheent sourse gikenit,otheyisgiting

control (i ' i ' the | ogi cal operator is not
arranged, gﬁﬁ%‘ﬂ@?é@ﬁ%%g@?ﬁ%@%&gp'the | nput operation of the current
source cigcuit 4 ' f Al ] _ | Il
(correspondi ng tgﬁ tdh?ﬁﬁe%“gﬁﬁg%'@%ggﬁﬁﬁf %r%nﬁ!llg%glzlg(gﬁ ?paqtccl: le(zz’iarn((:jui t,
even whil e tireenti shaoces cigowits need se e fsequédttally sgicified from tbfipitraademn to

di splay), the setting operation, the input operation, or the |ike of the
current southeelast realnmng Abei pepseplummeime Tofushe tsgtting ciperationens shouiconed.

i it 420.the.settir ' ' the i t ration, or. the like is

O 2O Sh oGRSk B Sliinart bt B LB BhiBBnad ik JrehtdsFplba
setting opefigid & thng&y e d ratian,: t - r SQUr ce
cirout apoumi Rl o Gut i SquRBECHCMAR in Yhe' RS cobifin A0, &°TEL b ifhn, 6
above- derrr p&eeblutmuiifil ofofer sitiiig obperdtionds sHortdred. aUGHbedhiently, tthe s¥itigo
signal is used for pixel control (inmge display), for exanple, variation in

a signal of op¢rationicpumotiber suffielentdy penforinedi cal operator can be prevented by
t fromthe setting,contral he | ogi cal

using the signal jnpu ) ine tg t )
oper at or . Consequié'n&W‘E“rffﬂ\st SQUEGE; ﬁ&%ﬁ&‘%ﬁqséﬁ,mtth% lﬁ‘h"ﬂﬁiy eheplumnsy, seing; ne

li ke of th . i it . i, Ssel f d.

accor di ng t SPRLORY S HE GuRFaRhale GRS ER. BE TPy R RY R BRE thedeo
signal ) out gwt EGlAfn B¢ HECRRE dohimi. CHEWeYer] Whthedeting bPErafiBAs Sare Ot
case where the signal is used as, the video signal that “is I nput to the

pi xel ; atid sdymentiby peafoemedlefoe thé eusieghaburics cirmits fsomhihe sfitst icofunn,ginad
for the current source cjircuit. 10 Specifically, when the signal _
( cor r espondihggsetiing ppesatigas can heporfermesat mpdam fos the current seurge cincailst i s

d h i.d ' | th I Sy 4 h i xel, thg.
cirourt of YHISE gRivRGees G sRpbRRH: ; For, dxaBinle anaufil Hies S e
Further, whemifigiySugifko (efdrfs w@emgt Opérﬂﬁof{'f@FQhé'&?%hi sﬁuf'd&u&réﬁi?.m

the second latch ¢ircuit, 'Is used as the setting signal r the curren
source ci rchutther, ha the case where periods during which the setting operation can be

20 performed are dotted in one frame, when an arbitrary column can be selected, the
degree of freedom is increased, and a setting operation period can be set long.
For example, in the period during which the-setting operation can be peirformed
and which is dotted in one frame, the setting operation can be performed for the
one-column current source circuit by making full use of the period. One of other

25. advantages is that the influeﬁce of charge leakage in a capacitor element disposed
in the current source circuit can be made inconspicuous. Thus, when a defect has
occurred in accordance with the setting operation, the defect can be made
inconspicuous.

According to the present invention; the video signal is used to control the

30 current source circuit, thereby .obviating the necessity of dedicated circuits to
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15 current source circuit perfo'rms the setting operation. Thus, if the
video signal that is output fromthe second latch circuit is input, as it
is, tothe termnal a of the current source circuit, when the video signal

Is input to the pixel, the current source circuit of the signal line driver
circuit sinultaneously perforns. the setting operation. That is, the current
source circuit 20 of the signal line driver circuit perfornms the setting

operation ghgifdriie donfdl GPAh&tdetting i speratideofes! the chrrehi soasse ciutcandhe
vi deo signal varies depending on the inmage to be di splayed, the setting

oper at i on cpaeificatien mfethesemyenesdquscersircuitr ofQansequdidlye sinae theenpmbee of
I nvention, the,timng,of the settin Ré)er?ti on perfornmed by .the cugrent
sour ce ci 1 Gt 40 hirispesestisgipduesch ghe defestprsirronce il irether mapiactire

et 19 ol bifiodf AU B0 GRS BholcteBOn I SHE-iGORRRETHE hylbath o

col umm-current source Ci’rcul €'s perati on 1S con

resul t, whegt diftRitéitgaR éihﬂ@s’k'd ¢an b slRed] (e Mi6@Careh $adlbelRdRBed. "PYEUE O
the pixel, the current source circuit in the signal .line driver circul't is

not i nfl uertheframeareddiahiberedudetl) ahd ¢he/deldoe sawybaiminatudzetl.as t he setting
signal for the 30 _current source circuit in the signal line driver circuit
to performthe sdYeterihatthe pesentinveatioagnay die appliad byrieplacing THHS witht i ng
control line so.that.the current sour?ﬁ fi rcujt does g@tl &eg‘%forg] an i nput
oper ati on, ISIQfS Ysiug Ordinapy, MAnOCIysial, UANSISIOLs USNZg npPL oIgARIC HARYSIOLS,c4n
be precisely pefiker med. Note that a shift register has a structure

I ncl udi ng, tor exanple, flip-flop 5 circuits (FFs) in a'plurality of

col ums.10A cl ock Iai gftdiofn, SiCHE® prevedt divenpiohs ¢hd Safdgbry dfdhaniglitvermittitg
clock signal- (S-CLKb) are input to the shift register, and signals serrally
out put accolavigeginaduddse for eixampdé, a tpanch putwhich raipixelr portian| ndlhuting | lighy
pul ses. In FlG. 6%% a circuit inclé}di ng .sw.t ches 104, 105a, and 116, a
transi stor SRS clamenis and sigraldine dpvercigcuits are Gnelaseddeiwaesa sypstrate
retaining - . e 0 L.§t : o]
the. curr ant ot Eeactihe ErhbamIRCln WiFe 160 3hT B8 1A aERbG3RA"E e
switch 104 sFbtrhditioned! phndl0omdane displaied Phabys atlie Jight dmittihg Vdévitd €is
termnal a. Then, a current (reference’current) is supplied via the

t er m nalisb dquivalemtdoracganeeicderm oeferang ta apasel, asoahde, d8isplg, dindthei kiled.t er
referred to as constant- current, source 109) connected to the current line,
and a predet er nmi ntf PreseReinvention praxides p sigaak g driver draveiicludipg the

current source circuit described above. Further, the present invention provides a
light emitting device capable of suppressing the influence of variation in
characteristics of TFTs constituting both pixels and driver circuits to enable a
20 desired signal current I4,, to be supplied to light emitting elements by using pixels

~each having a circuit structure not influenced by the TFT characteristics.

Brief Description of the Drawings
FIG. 1 is a view of a signal line driver circuit.
25 FIG. 2 is a view of a signal line driver circuit.
FIG. 3 is views of a signal line driver circuit (1-bit).
FIG. 4 is a view of a signal line driver circuit (3-bit).
FIG. 5 is a view of a signal line driver circuit (3-bit).
FIG. 6 is circuit diagrams of current source circﬁits.

. 30 FIG. 7 is circuit diagrams of current source circuits.
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The charge is retained until the current (reference current) supplied from
the constant current source 109 becones identical with a drain - -current of
the transistor 102. 20 . Then, the switch 104 and the switch 105a are
turned OFF by a signal input via the termnal a. As a result, since the
predeterm ned charge is retained in the capacitor elenent 103, the
transistor 102 is inparted with a capability of flowng a current having a
megni tude corr esRIGH8NG diruithiigamsidfeusicansbuceicieits] da, a. | the switch
- 101 (signal current control svvi%c_h) and the switch 116 are turned into a 25
conductive st at e Fi&i. OQusractimirfg chvat.t o a pi xel connected to the signal line
via the term nal OPCI t this ti , .Si r’ice t he gate yoltage of the transistor
102 i s mai nt ai ned' 15 AW QfisigBaldme @M@ Lisguity pr edet er mi ned gat e

voltage, a drain rQn [res ing to the signal current lda~a flows to
t he drain region 'tlﬁelgtaﬁgmg’l&‘g%?gloz. Thus, the magnitude of the current

i nput togthe pixefpEA? Ri LN ' jdifitdienced by the
variation in character ilst il%gyfﬁ H{éhﬁe?%aﬁg?gf%ryﬁgﬁﬁhﬂ% d(‘:é(}{llé%ll tuting the .

signal line driveFIGil3cigicircuitrdia msaffgﬁx&lsm atlight emittiy dddcd.si gnal
current control switch) is not disposed, when the switch 116 is turned into
a conductive statBG.d4dgexplanatarywiewpof adriying:methathect ed to t he signal

“line via the termnal,c. 5 The,cqonpecti.on i{iructure of the switch 104 and

the switch 105a iEXChds SVITYSAE f Jehhemifingdayicts shown in FIG 6(A). For
le, th t ; . f i . itch 104

exanpl e € str "% 1§ﬁ:¥rcpﬁ6§%€]{s{1ﬁg}lg§lﬁ é)‘lf atlgft.@rﬂﬁil Qdyikdie switc

is connected to the term na m na connect ed bet ween

itself ad the gaFIG.elFeitdxlithabdry Views oFspesitons1éiZa ped offige HEht @mmiﬂgl s
of the svvltch.105a is connected to the terminal b via the 10 switch 104,
and the ot hdgvicesrminal is connected to the switch 106. Then, the switch 104

and the switch 105%§ar e controlled by a signal jnput fromthe term nal a.
Al ternatively, tHEGW%IgyIaws okagugentsoisesedCHbt ween the terminal b and

h | fid:n i h i tch .
i sposed 15 bet wady - Hi: EapIRATHT Mot nedaliobtfir 3 Phed aws BBty
referring to Fl GFRBOYis e&la‘?{ﬂflﬁz vitW$ 61'6Perafibis bis EP%EE% %H(%X(i\%)@iirﬁﬁiiposed |

such that the connection tured as shown in t he
setting Bper ati orFIGar isha explamtdryonew f spevationsed aacursdndwource diloBit. 38( A2)
in the input operation. The nunber of wrings, the nunber of swtches, and
the structure ar Fl§bt2dhiy Viewn af electopia devicon to whigk the, present smientien is
circuit 420 of,. EIG 6(A), the signal setting operation (setting operation)
cannot be p@rﬂl{?flmsd simul taneously with the signal inputting operation

(i nput operation) o r . H3 @ acircuit _
including a sw tc%lt%ggﬁggp‘gémﬂ%fhﬁ%ggg,lhggcthrr‘g?i‘%lgu(l)tréllgy’(n- channel type), a

capaci tor el enentFIR.24figra viewaifu signal 19as driserdirmit(3-big). t age VGS of the
transistor 122, and a transistor 126 (n-channel type) corresponds to the
current ource cik¥l€nia5 iszoplanatory vigws ef adrivieg megthad.ons as either a switch

P R o T M N T R UG T
‘via the term nalggg, 2H&M viewo S $igRANidd &itErSifGi0
FIG. 28 is a view of a signal line driver circuit.
FIG. 29 is explanatory views of a driving method.
25 FIG. 30 is a view of a signal line driver circuit.
FIG. 31 is explanatory views of a driving method.
FIG. 32 is a circuit diagram of a reference constant current source.
FIG. 33 is circuit diagrams of a reference constant current source.
FIG. 34 is a circuit diagram of a reference constant current source.

30 FIG. 35 is a circuit diagram of a reference constant current source.
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current) is supplied via the termnal b fromthe constant current source
109 connected to the current line, -and a predeterm ned charge is retained
in the capacitor elenent 123. The charge is retained until the current
(reference current) flown fromthe constant current source 109 becones
identical wwth a 5 drain current of the transistor 122. Note that, when the
swtch 124 is turned ON, since a gate-source voltage VGS of the transistor
126 is set to 0 \FIG.13% ikayishalline dkRericirchiigr ned OFF. Subsequently, the
switch 124 and the switch 125 are turned OFF. As a result, since the

pr edet er mi ned chdfl§e I7sisactignal dnheidriveheircapaci t or el enent 123, the |10
transistor 122 is imparted with a capability of flow n% a current having a
magni t ude corresﬁiﬁwswwmﬁa&wmma@gmt SeuiCE&MCUlaata. If the switch
101. (signal curr rol .tch) is turned into the.conductive state, a
current fTove 1 o 098 Bsil At st S b ef B 2 the terminal c.
AL LhIS e S! TG U0 SRt (RAdIAAR dtfa (bfert sBRERIRNi]122 1S i ntal ned by
the capacitor elenent 123 at a ~ predeterm ned gate voltage, a drain

current corresporEliChaltio cideaitigiramsfrar @ittentt dete cifchitnvs to the drain
region of the transistor 122. Thus, the nmagnitude of the current that is
input to the pixdlG#A2 iscircuittdiagramg ofiat dworant iSevreg cirgitituenced by t he
variation in char geri.sti cs of .the transistors constituting the signal
'ine driver cir ot 40 fifruitliagiam ehe sumront sowica echibve been t ur ned CFF,
gate and source ial.s e . S re varied not to be the
sane. As a resul Bfﬁ};imtﬁclga’f\ﬁg&c(ﬁgrsdéﬁ@g@ﬁé\rg&ami]&n&?ﬁé capacitor el-enent 123

is distrigbuted alFG.Us ishevitwasTd sigRdl linddrivdididdag, t ransi stor 126 is
automatically turned ON. Here, the“transistors 122 and 126 are connected in

series, and the dJdGe#6iharndew afrasignaliart driver2drcaitcor di ngly, the
transistors 122 a&[}hl“t 6, each serve as_.a nufti-gate transistor.. That is, a

gate length L of rig Ydews of a gignabling driXeRGI¢HE setting operation and
t he i nput operati t he lue,of the current supplied ~ from

her ef.or e
the termnal b atﬁt%éigt Re 1Y d[fi?eSlgléi\fllﬁf"r?gdrb‘beércérﬁuﬁn can be made | arger than
the val ue of the @ 4Nk aSMQQ!df%dsiéﬁﬁglﬂet}ﬁi\;nﬁrdﬁcﬁﬁ! c at the tine of the
0

i nput operation. Thus, 30 various ads (such as wring resistances and

cross capaci t ancddiG. dilsisasdawal a sigedlMiverdriver direntiti nal b and the reference
constant current source can be charged even faster. Consequently, the
setting operati oFlEad 108 acyayl oftacsignaliling drivarcitonid. case- where the switch

101 (signal curr ntrol. switch) i.s.not.di sposed, when the switch 126 is
turned into the ?ﬁ#ﬁ%@t‘?@e‘”g‘f"é}fé‘,mé"@jw fvefrlchﬁé“tvi athe 5 terminal cto
the pixel connectyes 53 ikReisiv B sibhdl9ine At WGt of Wi rings, the nunber

of switches, and the structures ar® not particularly limted. Specifically,
referring to Fl GFI&R(8)is wews ofa lightlemintingldeviogry be di sposed such that the

connection is structured as shown in FIG 38(Bl) in the setting operation,
and- t he 28onnect i dAG.S3sis viewupka signaklinedriver €rcit.38(B2) in 10 the input
operalion. |1 PARE U IS o Tkl Al {hat (e charge
oL eSS, e A gl AASIIAL Fer 10 oper o
i nputting oper at iFIG. (588 utviewastal dignal line drideriizeait.
| FIG. 59 is a view of a signal line driver circuit.
25 FIG. 60 is a view of a signal line driver circuit.
FIG. 61 is a view of a signal line driver circuit.
FIG. 62 is a view of a signal line driver circuit.
FIG. 63 is a view of a signal line driver circuit,
FIG.64isa view of a signal line driver circuit. |

30 FIG. 65 is a view of a signal line driver circuit. -
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is Referring to FIG 6(C), a circuit including a swtch .108, a switch 110,
transi stors 105b, 106 (n-channel type), and a capacitor elenent 107 for
retaini ng gate-source voltages VGS of the transistors 150b and 106
corresponds to the current source circuit 420. In the current source
circuit 420; the switch 108 and the switch 110 are 20 turned ON by a signal
input via the termnal a. Then, a current (reference current) is supplied
via the term nal HIG. 60T aRGewUTH dphaldifie @iNers@ttufte 109 connected to the
current line, and a predeterm ned charge is retained in the capacitor

el ement 107. The Ikar6gdsiasviewtafianmgnaliind driver cirouitent (ref erence current)
flowmn fromthe caonstant, current saqurce, 109 becones identical with a 25
drain current of Kl 68igasyievst agignal lme driyer qitqwit, since the gate

el ectrodes of th?ﬁi@g st.or éﬁSb .anoi, .of the transistor 106 are connected
to each other, t J g &5 Fol'tH i & Peng Agquré%%ricg{c&}.lo5b arid the transistor
106 are petai ned iyt A% I siBhSTRIY dit¥es- cirdaftn. the switch 108 and the
switch 110 are turnegwé]s:é by af(skl(sglga? I nput ?»roClvi a the termnal a. As a
result, since theFIQ edeakarviewast adigngddinesdriedradireit. i n the 22 capaci tor

el ement 107, the transistor 106 is inparted with a capability of flowi ng a
current having a FHégr2isaiewrofassignaliling dvereitcudtf t he current (reference
current). If the . switgch 101 (sj.gnal cuyrrent. cont.rol sw.tc is turhed to
Che conducti ve StECh T3ds SifcREAABIABROtapEeL Sk eRbsMEtIE devise, he s gnal
line via the terrggal-,C j ‘tithe, since the gate voltage of the
transi stor 106 i?lgﬂr‘]‘tlgiaﬁ?a h@ya} té-capaci tor elenment 107 at a

pr edet erygi ned gatFG/Istia@Qimelétdirf) CuUrrent corresponding to the current
(reference current) flows to tthe drain region of the transistor 106. Thus,
t he magni t ude of Klke 76usmdirhingwhart.t o t he pi xel can be controlled without
being influenced by the variatiqon in characteristics of the transistors
constituting the @é-&@‘ﬁeﬁlnmlwl@ﬂ-ver circuit. Note that, in the case
where the SWitChl%Iﬁ} ign{al.curre{;t control switch) is not disposed, a
current flows to tie 5iR I"Bg’rgfﬁél@tr d tothe signal line via the termnal c.
At this time, chafeetrisSttimmiharNe transi stor 105b and the transistor 106
15 need to be the sane to cause tahe drain current corresponding to the
signal asrrent | d&dG 80dsfaltiming elearsely to the drain region of the
transistor 106. To be nore specific, values such as nobilities and

t hreshol ds of t h&iG-&dsis atgningoedirand the transistor 106 need to be the
same. ~ In additiolﬁﬁ in FIG.6(C), the value of W(gate width)/L (gate

| engt h) of each - 1B ARG Jiath 05 and the transistor 106 20 may be
arbitrarily. set ,Fl@%g,ais%q;r;l%clﬁrrgporti onal to the current supplied from
the constant current source may be flown to the pixel. Further, the
value of WI, of Fltk 84rigagiming ch@b or the transistor 106 that is
connected to the constant current source 109 is set high, whereby the wite
speed c#9 be i ncriH&s&F iy tyomg cliaty a | arge current fromthe constant

current 25 sourc‘eFlg?%6 is a-timing chart.

FIG. 87 is a layout view of a current source circuit. -

FIG: 88 is a circuit diagram of a current source circuit.

25 Best Mode for carrying out the Invention
[Embodiment Mode 1]

In this embodiment mode, a description will be made of an example of a
circuit structure of a current source circuit 420 shown in FIG. 1, which is provided
in a signal line driver circuit of the present invention.

30 Referring to FIG. 1, a setting signal input from a terminal a corresponds to
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Wth the current source circuit 420 shown in FIG 6(B), the signal setting
operation (setting operation) can be perforned sinultaneously with the
signal inputting operation (input operation) to the pixel. Each of the
current source circuits 420 of FIGS. 6(D) and 6(E) has the 30 sanme circuit
el ement connection structures as that of the current source circuit 420 23
of FIG 6(C), except for the' connection structure of the switch 110. In

addi tion, si niieot Signabsupplicah ffm theecond &nch itouite4t3.r cHowedde, Sihceare of
FIG. 6(D) and 6(E) confornms to the operation of the current source circuit
420 of FI GVidgasyignal Bedsy igad toncamtenl @opixel, ithe pideorsignadds net direétly-inpultito e

that, the HHnber of vm'rin%% thg @ugber. of é*v:m’tches, nd,the structures are
not parti culGrquprant SOUIcE Chcult §2Qu,bpt, iInputs thergin viaya Jogicat qpeyatog  Thes
and switch ' : | ' r I

and ot chaggRRY ol ARRAEk S Al Uen SACERL bF st AkHBEY Sihefo
struct ur 6d caatrd e pixtl td>dispdyCdn ihﬁﬁé)"ﬁnd Re ca8f abin@Ntlie! VidOG Isigray h@r

in FIG 38(C2), it is |0 sufficient that the charge accunulated in the.
capaci t or aloatrehthel Ourrentesourot cirenit. Bpteifically the setting 8ighd) input dtom ithe

I ncludi ng switches 195b, 195c, 195d, -and 195f, a transistor 195a, and a
capaci t or dFEmmal a1 gerespandssisoties signal upplied dremsan raupet ferminal pf; thee

S So5t > orbeaf hherids B W cdthekled 1o seling' ftufolisie e sRpwy ingRlty, 2>
it | i i 5 fhe terminal b t ont. Sour ce 109
et oy THRreRH inehtién | SRR sOuingOBY e CRTHERburcl ! EiFcllic S oF 1

capaci t ao edceorlancd 9with uthiei bighhb sapplied feoumr e onynpl teechifaloot tthe loghal ant
current source 109 becones identical with a drain current of the transistor
195a. 20 THperatoneonngctashiosthe setingigadrol liwsd, and 195f are turned OFF by a

signal. i nput viathe rm.nal a. At.this tine, since the predeterm ped
charge is retai néf‘q ﬂ{. F"H% lwﬂéamﬂ‘ral%?éﬁ@nlpgf@}ué’!)ert% ‘tsrlaﬁ'éti wi rti‘iéﬁld‘ails

i nparted w |} Q) UL I i '

correspondi (Iﬁg“?sﬁﬁg‘?é *04 h%éh@hgg) S%ai)gst}ﬁ) P gg? .fﬁ% it@@&&%@?gﬁ@g&k #ge g’é‘f’ éhe

vol tage of dthér inpubiemhianl i niput SVER thXiddae fEcahke lseftingd cOhedERhe. 19PRe L0 a
.predeterm ned gate voltage, and a drain current corresponding to a current

(r ef er enlde logicabapgrafdrqpesfarmst hlogic aperatiegi afthefinputdwior sigaals and totpats 4 n

this state, .a rent is supplied-to _the outside via the.term nal c. Note
that, in . St‘gf@igfﬁm_e%? %‘BHP@E‘“E}’W{‘:‘ui tThego i cHrppicsousge gjreuityd2Q, perfarms n

for setting.; CULJ:ent e circui AN fi | owi a
i anal  cur roUeF e B opRRHIGG o uh Sibhe bBe AR AbeBRERE i b, Pnat pCa
operation ffasmithe YutpuitdefhMab b i lo‘gﬂfa'l ®Bkrator. - Pis endble$ AR Pideslsignal to
addition, when a switch controlled by the signal input via the termnal a
is ON, and = peyvenfedrframcinfluentingshe @ntreot sadcaeircun whidevtlie videbrsignadrisi nal
c, the termnal ¢ needs to be connpected to another wiring of the other
pot ent i 0. ysed £or pixel gpntrolimagedisplay)i s represented by Va. Va may be a 5

Potent UL ARl AcCHE obb" S, AT T B hecting
operation or the input operation of the current source circuit 420 is performed in
accordance with the signal (corresponding to the video signal) supplied from the
second latch circuit, even while the video signal is used for the pixel control

25 (imagc display), the setting operation, the input operation, or the like of the
current source circuit 420 is performed. Thus, to which current source circuit
420 the setting operation, the input operation, or the like is performed differs
depending on the image display pattern. That is, the setting operation, the input
operation, or the -like of the current source circuit 420 cannot be properly

30 performed. However, when the above-described logical operator is disposed,
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Note that, the nunmber of wi rings, the nunber of swi tches, and the
structures are not particularly limted. Specifically, referring to FIGs. -
39(B) and 39(C), wirings and . switches nmay be disposed such that the
connection is |0 structured as shown in either FIG 39(Bl) or 39(Cl) in the
setting operation, and the connection is structured as shown in either FIG
39(B2) or 39(C2) in the input operation. Further, in the current source
circuits of evdriChile(the vided §ighal it aséd Br, pikBecenitrdlgithaged displiy)efor exagple,
(directions fromthe pixel to the signal line driver circuit) 15 are the
same. The puamation/in g signakof thetontpytieymisial of the logicaheperators¢an be presentedhe
transi stor 105b, anﬁ t he tr.ansij ?tor ﬁOG can be of \a’hchan el .ty aj FIG 7(A
shows a ci r BYi¥sing the signal;inpyj from the selfinge rontroliing;tpe i}ﬂglé) i PRSI REOBN

fromthe pi j L LV ' ' .| S

transi stor. £o9sefusmi, Seriiing bicrafiohy Be iphEUblauis BCRRE orE chitey
6(A). 20 pi sburcbeireaaQlican ! ety HesRaaRA. bet ween the gate and the
source, even when the source potential varies, the gate-source voltage can
be mai nt ai ned. FuAcherdingtcthe pre@nttinvéttion, shosigoal (ortespordjngte the videioc h
the current-flow directions (directions fromthe pixel to the signal I|ine
driver ci rcﬁﬁgpflﬁlﬂp‘ﬂmo%ﬁhéﬁeaw lateh cirguid jis ugpd HQriwoaprses haNg Faseswhersr

106 sh i FL.GS,, 8(Q) t E t.to.b 25 p-ch type.

Further 1 B S8R RaisteeeS 456 7ok Rghal tmlis il 1€ P pRGE L el case o
-ch |t ' fehEl Gitid9- o 0 :

Phe transi starst 185 el BEDE o8 (G, Souine yBhdr [ ) CRIGHE sBufEZEintlie ©

st ruct ur 80 oSpédi€icaliy,ByheBthe sigahle(dorigpdrding Go the videocsigaal) toutpel 16 the

sw tches 104 and 116, aa transistor 25 102, a capacitor elenment 103,' and
the |ike cobecongdateh aircuitis used pethe idee signal thatiis inpat & theopiagl, dhe ewseminds

toth i it of .Fl t hat . i iy di.fi | he. t
07 1kl e U1 e P P40 Bk
setting Opepﬁhhgﬂt‘ﬁﬁeﬁ qﬁ%cﬁ fdl" co?@?ét?\rﬁii?ﬁdtot e k'ﬂ%‘dtt s&ﬂﬁf)a{ﬂrltg)g{ from the

Specifically, 1n e setting opera tHe connection™s”’s urea as
shown i n Fl second(1Bich ¢ifcudd)ii€ isddas artitimg signkdy foi the clfrent Souree ciredif! the
operation, the connection is structured as shown in FIG 42(C), in ich
t he gat el dutren/domreneirduit ferformisothe, setting opdragonf the current supplied
fromthe term nal at,the time of the to setting operation can be nade
| arger than the VIBH% idrthe nddeq sianal thalpls) pwaut from the seeond i%l?h CIEQUIt 1o

time of the.ippu r.ati S i LN .

resi st ancesldaérqllg’ %Srlggg tgg%ggqrpgﬂ@easyf’g{es%ggeghggg%ﬁégz%ﬁphgﬁ}eﬁnﬁ% Hiqe%s‘lﬁ%} t he
reference cenipuittoCthe! FiRkl, AL GRrend SollfeeC BREGIE fethesifAM! Bhe deRiRpagiant |y,
the setting operation can be conpleted quickly. 15 Notée that, FIG 42 shows

the circui t simulfEn@ouslyserfdrats the sptiing gpearation.i eThatlis, thediuriemt soutve aifcudtui t-

can be easil ppl.ied to, for examle, other circuits shown in FIG .6 and
to the c#¢ c9¥tt§e sénsvﬁ ilﬁe pireferﬁlrmltapes@,rmm the sggtingreparpiipn sand thy dnpa |

current 1 oveorRih SRUGRYART. o b iia gkt fecvids stendl P depsafloe

eurren gre Ve -ul .
e 20 curr 6Htthé‘9h?1%é1yi(%fll)% evﬂplr%géﬁ,otﬂbrsgﬁmﬁ'a(?ﬁlrat’id}l Edtho? be s cdsé_l?‘i;e%h?\‘n@&.

circuit, but also mthe sig Ine driver Circuit'to the
pi xel . The direct Fromothet aboveyr irerthe f prevente pevettionn thd etimingelofstheusttting. | n
the case where the current flows fromthe signal line driver circuit to the

pi xel , Vss QpeiatigBiRestaraedhyuibie astant spuses ciksaitdn £agtralled byausing thersignal
D06 oy b S ST} e e SRPRL TR di° guditios, ' aptileRs <orngucil,

be changed E&éé?ﬁg:lg‘;‘@?hgv{ﬂ?c}f r&ﬂ%ﬁ%ﬁg&nm&ur%@‘r’&rcﬁpQhéogstﬁ?é Qéergtio%eid‘;

n-channel type. , Ina current source circu escri

above, the dosdhaitedl cApacidsglt, #hefiaht video Bighabis ledpasthid Videb igithl to be

substituted by, .for exanple, a 30 gate capacitance of a transistor. .
input to the pixel, the current source circuit in the signal line driver circuit is not
influenced. In addition, when the video signal is used as the setting signal for the

30 current source circuit in the signal line driver circuit to perform the setting
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26 In the circuits of FIGS. 7(A) to 7(D) and 40(A) and 40(B), wrings
arid switches nmay be di sposed such that the connection is structured as
shown in FIGs. 41(Al) to 41(Dl1l) in the setting operation, and the
connection is structured as shown in FIGs. 41 (A2) to 41 (D2) in the input
operation. The nunber of wirings 5 and the nunber' of swi tches are not
particularly limted. Hereinafter, a description will be nade in detail
regar di ng tdperatjuer, atondred ief pérfiernead fenthe setting contesli line oo FHa®Ihe Gduddent
7(A), 6(C to 6(E), ,and 7(B) to 7(D) anong those described above by using
FI GS. 6 andourcergirgitdpesnehperforn @pdnput operations wherabyr thatseting operationui t s
of FI Gs. 6(,%)t and %ﬁ%@\gﬁ | 1. be desgri bed i.0 vm'fth rgference to FIG 19.
FIGS. 19(A)° ithe F8LH et £am, be pEecisely perfgimed.c yr rent 1 owi ng anong
circuit el enents. r I anshi ne.bet CHI.I gnt

fl owi ng through é‘éﬁg‘h%a%ﬁ@r%?@éﬁ{ }hﬁga’lﬁ%#@?ﬁgiﬁgg’sﬁﬁ%&@g?’rg{ﬂ'ﬁpﬂat a
to the cerrgihits (FFSY ik ial Slurdlity BfCeolufns) Hetsck a%naptmmy,m BtaPEpUREN
the voltage 15 accunulated in a capacitor elenment I6, that is, the

gat e- sour cdSvdP), agd af inverted edock signab(S-£dKbharet input ton the shifuggister, andnal
current |data tlo t he,,current sourgce Ci rguit. .In tggéc,i Fcuit diagranms_of

FI Gs. 19( ASIERAlS seuplly RIHBRG pcaording, 4o dbe iminge of the npns signale @re called
sour ce, svvis C lﬁlggﬁllge% 14 each are a sem conduct or devi ce having a.

swi t ching functi &, nuferal 15 denotes a transistor (n-channel 20 type),
nuneral 16 denot q§ AGS i ) it RN Ry d L& I'n
t hi s enbodi nent mdefp?g‘g?’s%me{rgﬁh?ﬁ?ﬂ?w trlz;nsi st(%r’ I%?’ ?E\tgtlff ’eéggggz;lgdlotror :
el ement 106 ¥02r (n-ehamiedctype); and aucdpacitor edqmenti 1A tfor aeainingNd gt EGfce
circuit 20. Draw n(g vvirin?s and reference synbols are shown in FIG 19(A).
Si nce dr awi¥odtage N G of dheyfrangistos 102 coyiesponrdssthdhe cirrem spuirce cireyit 420 19( O

i m | 2 h in FlG th 1 tted. h .~ A
Cour ce reqi on of 1B fumRan oo circaitf2lh he shieh Fi€atding Sviek Baagrs
source re i _ :

11 O ot ISy RS 3 SRAGPIAGH Vi IR (RRP G RS ST BHl ERbieR TE

source of tduerentipizssupplied 354 thearinting Wifivm the ecfefeite donstmbrRafieftsdiitce he
switch 14 (the gate of 30 the transistor 15).. The capacitor elenment 16
pl ays. a5rdi0® Qierpwlaltengefared2to asgeenstaducurzentosowrge Hi9)t benneckmbtstthe 15.
The pixel 17 is fornmed,of a,li mtting el errg}gtg,”a transi“st.i)r, or_the

hi
like. The IGUgicht bines and,g poe ined Ghapsss ISietain he capacies elemental03; ght

em tting | apir charge is retained until the current (reference current) supplied from the

constant current source 109 becomes identical with a drain current of the transistor
102. .' ‘
20 . Then, the switch 104 and the switch 105a are turned OFF by a signal input
via the terminal a. As a result, since the predetermined charge is retained in the
capacitor element 103, the transistor 102 is imparted with a capability of flowing a
current having a magnitude corresponding to that of the signal current Iy,,. If the
switch 101 (signal current control switch) and the switch 116 are turned into a
25 conductive state, a current flows to a pixel connected to the signal line via the
terminal c. At this time, since the gate voltage of the transistor 102 is maintained
by the capacitor element 103 at a predetermined gate voltage, a drain current
corresponding to the signal current Ida,a' flows to the drain region of the transistor
102. Thus, the magnitude of the current input to thé pixel can be controlled

30 without being influenced by the variation in characteristics of the transistors
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sandwi ched between the anode and the cathode. In this specification, when
the 5"anode is used as a pixel electrode, the cathode is referred to as an
opposi ng el ectrode; in contrast, when the cathode is used as a pi xel -
el ectrode, the anode is referred to as an opposing el ectrode. The |ight
emtting layer can be forned of a known light emitting material. The |ight
emtting layer has two structures: a single |layer structure and a | amnate
structure, comtititingothesigial ilinecirivepingait. use 10 any one of known
structures. Lumi nescence in the light emtting |ayer includes |ight

eni ssi on (fl uor eskethsefasenwhereuths awitch ol la(signall @trrent c¢andepl seveiteh)t is mot
normal state and |ight em ssjon (phospharescence) in returning froma
triplet exc&'ﬁ@‘&se& &8\?'&‘ eéwr%?‘n]eill '§tt'&f)’}§. Hip.a ﬁPEé'é‘vaq ﬁ@@n?i%‘%‘eﬁﬁ Opys to
applied to | {: g byt LLd.] 21 4S | i . or both of the two
types of Iigetﬂlgﬁcgﬁéﬁhagrtﬁéﬁ%@é?@tﬁ%ﬂﬁ{lgﬁ ‘ting layer is formed of
a known material Fh RoARe@ibrOsEactufe GRURE IsWitcl 164 andOfBARWRCHBI0BL! B! notNot €
that, in practice, the current source circuit 20 is provided I n the signal

| ine dri verlimitedudtthe Atracturenshoven ire FPGnG{A)p tBort dxmnsplgnetie struoteret mhygdea
flows via, for exanple, a ¢ircuit elepent included in the signal line or . -
the pixel f$%tﬁhb0%0fct9m@aﬁls obthecwviteh 404 is connectod tocdtheiterminal bj apshthe| i ne
driver circuy owever , since .(Fl 19.i1s..a di.agram for briefl xpl ai ni ng
the outlinedQFt fﬁﬁ%lpé ISiqonmstied belwRen f‘ﬁglfr"’élgetﬁgr&?e Egﬁgpgﬁt(’féﬁ? ?@ﬁ?lswur ce
11, the cur{ERtandBHLSE ehmfdild ofthe ScH T@%@i%nn@&edQOqﬁé f’ér'nﬁ?al via the
illustration of the structure Is omtted. First, an operation (setting
operati al) switthd0dyandnthe ssthec eermiinglis c@thdotsd &5 thesiitthn006.heThégNhle
current ldata will be described by using FIGS. 19(A) and 19(B). Referring
to FIG 19(syitch 404 anidithe switchrdSatase oantroHed byaa signak input Gm sreiterénal
swwtch 13 is turned OFF In this state, the si.gnal current Idata is output
fromthe reference constant current source 11, and flows to the current

source circuit 20 : . r . t hi,s
e, since the ShUEaMiYE, I SkROE 308 3R BE HiBisEe BLoni (BE drtuindt e
constant cusheegdte sleéteiel 6f theqransist@N102, ad the sWaleh PORAREbY dihﬁﬁ&eah
current paths T1 and 12 in the current.source circuit 20, as“shown in FIG

19(A). HBG betoebh thhtoaminale and the switth plat Spedificaly referddp e F1G0 3864), t he
relationship.is expressed as Idahﬁ =1i + 12. The nonment the current starts
to flow froffiiMEs r fcandothe: ke may s digposed queh that dhhg ceonnsctiparige i s

| at ed ] t t4110, p i 15 i OFF .. .
Accor di ngl y'Esbred SRR B RS A IR suf SFrbERRrRlH, apd thE Gphsssion
accunul at edsthiti@rethgs GABWA! 1P FIE. C3GA2) 1 ) dnputPep&atibal  dinkl RLABEE of
begins to occur between both el ectrodes of the capacitor elenment 16 (FIG

19(E)). Whewinings, et munber oftswitehespamd tife stntchurelaee rbeparticdlaslyl limitad. r eached

V,,, (point Ain FIG 19(E¥), the transistor 15 js turned ON, .and 1Z>0 is
20 In the current source circuit 420 of FIG. 6(A), the signal setting operation

(setting operation) cannot be performéd simultaneously with the signal inputting
operation (input operation) to the pixel. |

Referring to FIG. 6(B), a circuit including a switch 124, a switch 125a, a
transistor 122 (n-channel type), a capacitor element 123 for retaining a gate-source

25 voltage VGS of the transistor 122, and a pransistof 126 (n-channel type)

corresponds to the current source circuit 420. -

The transistor 126 functions as either a switch or a part of a current source
transistor. )

In the current source circuit 420, the switch 124 and the switch 125 are

30 turned ON by a signal input-via the terminal a. Then, a current (reference
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est abl i shed. As described above, since Idata =11 + Ii, while 11 gradually
decreases, the current keeps flowi ng. Charge accunulation is continuously
performed in the capacitor elenent 16. The potential difference between
both the el ectrodes of the capacitor 15 elenent 16 serves as the
gate-source voltage of the transistor 15. Thus, charge accunulation in the
capacitor elenent 16 continues until the gate-source voltage of the

transi stor darremacibesuppliddsviaethey edrhdgsl, bt froin ithe consint agerenyYEuréd a9
allows the transistor is to be flow with the current Idata. Wen charge.
accumul at i ogonRnackad 4@ etbe(@lrpejitnhﬂe,nam @ pI@ieEQI)mncdleCltang% datrefained apsthe

fl Furth he =, t
(FIG Yo( B) PAPRRE “IRRB0ARR T ong i HaES dSciesainesuati thysurnhgUEitEnSEgnal

t | d t th
S onal cur efmbfty AR 6 e bo % Ps? BEGRTRShtte APl fedopies Menbal MR 11
the swi tah d&lx@@drrbﬂﬁoﬁmettﬁdhsiﬁmalﬁ t UNBRAhGE IR R s\é&i&wwzzt Eseﬁlrh&i ore

above-described operation is held in 25 the capacitor elenent 16, the
transi st or 4iBCe o Eite- séumar\rcﬂtugel‘dGSt of:ﬁie transistoh é26 iig sed tocOrV,ahe tiatsistor
flows to Vsi %La t he tch 13 and transistor, 15, and the input of the
' signal cur 160 WBEAOEE. ( he pixel is then conpleted. At this time, when

L Lo R BT 0 SR LN i A
oUPBL) o4, Okl B B i U R g 125

oper at i or0 i transisodetl2 ris Olmiﬁar&mervaﬂth o) dapability Jofo IRIVAInE0R; cERENteh iRg to
FIGS. 19(A) and 19(B)) for conpleting a wite of the signal current |data

to the currBWgninde corespending 20, thahd)fathecq;gndmuner(tu hiput Wpbeaswitch 191
correspondi FIG  19(C i nputtin e s current ldaca_to the
pi xel) p Theﬂggrﬁﬁ Ct"ﬁ@"bf?&lrgl) %W@ p rrmed @&b@fq ‘é‘?)'? ‘l?t‘tvﬁes“fthi’nc“EﬁM flows
elenent in da

current - soulthd PFETRnLER 1b e éé“%h?é%%heﬁ%% i ¢ AL hid e, singe the

setting opepatei viltagd bftthe tianBistorolxy i%tmﬁihtﬁheway&h@fddﬁhaﬁtorl élcifnléﬂt tasqt where
the to setting operation and the input operation need to be perforned

si mul t anBouptegdeteamineshgate voltage,ra drain suwentscariespondingdo hpsighal alrrent Iy,
provided to_each of a plurality of si lines each of which js connected

|
with a pl urgp‘f"’tsymmt epldX%‘Psr‘-’i&W Wi the gggs‘ﬁpbvlz?ed Thesy ‘be’@IﬂgWé‘#dq

However , p C I vvlthlna eri o rlng
b ch e sPiRERIERE idfipRG AL wiker @R REehfrq i Fndhlbine Foftincdd oy

current souy#Satidd G¥ichaflRYerRRicR! O tE trah§isto? 8 CBnSHiGRAL Jﬂenﬁgﬁﬂaﬁhc Ccmwn)
Al t hough the transistor 15 of the current source circuit 20 shown in each

of FIGS. 19(:1A)lllto 19(C) is of n-channel type, the transistor 15 of , the
current source’ mw‘hlt 20 may be of p- channel type, of course. Here, a

circuit € agram f drhenrhe syatches 24 amk 129 hravedegn tugngd; ORF, Batenanthspukcgpe

is sh FIl.G 19(F | 3L d
rof orence copiehifils ot thEdASIsRty 185 b odtly b 1B TBE, A A FEIC Sinke
sem conduct ge éiﬁY &fetélhé@mufet &Jphcnayéleﬂueat m t1§ms Jte8Gi0%0 the wzﬁgélor%

denotes a tranms% p- channel "type), nuneral (q%o tes a capacit

el ement, ant2éumelr thb t&?nsli&nolmlsaamomahcally\tlirheds ONTJJOHIemrthe Imﬂgn,stdrb 322

swi tch 34, the transistor 35, and the capacitor elenment 36 forman electric
25 circuit 80t &3 onw; r@ﬂmc@dcunr setiess ognd e the rgates thereofheare r gomnented. 35

{ransi Sl Aecraindf o Eranwa %355 sl e Shclorerde tsoh rmblBani amsor.
const ant CUThﬁ“fs\é?ﬁ é@ﬁh H trisi % gxgés Bliwddh t‘ﬁé%gin ggég‘ﬁhﬁ&?? E.d36

is connected to e Ot er e -connecte

36I The 3]9 ﬂrﬁpmpdtobptﬁhﬁ@ient m@rdibfe;sme value of thel elirféntt SigppARdC foam ' he
vol tage of the .
terminal b at the time of the setting operation can be made larger than the value of

the current supplied from the terminal c at the time of the input operation. Thus,

30 various loads (such as wiring resistances and cross capacitances) disposed:--
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transi stor 35. Qperation of the current source circuit 24 of FIG 19(F) is
simlar to the operation of the current source circuit 20 described above,
except for the current-flow direction, and thus, a description thereof wll
be omtted here. In 5. the case of designing the current source circuit in
which the polarity of the transistor 15 is changed w thout changing the
current-flow direction, the circuit diagramof FIG 7(A) ray be referenced.
Not e that ibetileen the teinhinal brarhthel fefeveflcs @6htOM Erfrrériesoué®ca be thalded
19(F), in which the transistor 35 is of n-channel type. The capacitor
el ement 36 €N fastasnnéomsequentlye dhe seitingaoperaich chr keocompletdd ghiekly. In

of the transistor 35 varies between the

Lot ne: opeli: £33 whArS Hi Sieh. AL (Blenth curbhioseRtrol 5ROl éh oh Sisnsrde
otenti al Le i . - c | t is,retained nor mal

8per at : on Y%F@P%%ewnﬁgdifﬁégiﬁﬁgggﬂg} ﬁ}?\r/\‘gorb(ﬁl%ﬁﬁ:gsséﬂﬁ @Irﬁur‘fgﬁ?@é” TYRcthe s

e LT i L e s 10,1 b s o b

t hr ough whi ch a cThe anmbek oﬁmiaingmgheinumlidr ofIseritohes, arfd e sticRires havwott he

rel ationship between the current flow ng through each path and the time, in
writing thePatighkarlyclimvted: Spgcifically; riering tnFlGo38M), wiringstandrsvaitcls( E) .

ol oment a6, Tt e BP0 FASTHRTER she RoRes st BRited o hSvman Fio BBLNE (e

time in wiiy at:a t: ci NI
Further, 1 nEng i oB g, S R CorrePlin SyrdStuflf &5 iHavie i FRoC 6 in
denot es B r thecinparCeperatiohanin pafticiMr, $@MG€38§C§)M£ Bhautficicnt that @R: CRMGLCT Or
device having a switching function, nunmerals 43 ‘and 44 denote transistors
25 ( n- chann&tcumdated in araapacitorcelcment $687 doesamatdeakar el enent, and numeral 47
denotes a pixel. |.n this . enpodinent node, a circuit including the swtch

42, the transi st ornetesBat in the curant sotuce gisewit daf of FlGe &(Bhghe signal settiagr i ¢

circuit cor [ . r ircuit .25 . Note,that draw n

Wi rings andaﬁeeiﬁ f(gér;ﬁei rﬁ%’g“ég rg%gfdéﬂfogﬁg:tagﬁg%g %ﬁ%ﬂr&\gd ﬁBP}&S‘?“"éWEIYsM‘&‘e&’arSA% g
W rings andinguttf aRG6n Pbperationto the piked. 20(B) and 20(C) conformto
t hose shovvnn?%l 3]?®FI G %Pg),ﬁqtrheyﬁ\);re grlr)illtted. A source region of the
n- channelb transi sRefierrdag ite Hehn@( )ea tiocuds sncladitigaa dwdich 1€8)i owttohr €10, i s
connected to the ref@{ence onstant current source 41. A source region of
the n-chann&fnsistarsi@iby  10(n-shaneh dxpale and averpacior elemaandi197stor agladming

t hereof is d at i nal ,48 of .the Light em.tting element 47. One
of electro @Q%ﬁﬁ{%evég%e& t%rcﬁg éﬁewgn[ra'l%stﬁs 38%@(@&%&%&@9@% tQdfifces
of the trangiddfilssuft’s R4k, and the other el ectrode thereof is connected
to the gate el ectrodes of the transistors 43 and 44. The capacitor el enent
46 plays a rol e dh thel dirrent gauecescivcwie 420 tirgewitoh t08cand dsswiteh 9103arand
44. 10 Note that, in practice, the current source circuit 2Sis provided in
the si grid 'i“i"PFé] GNVRY aisignal tinput vig (thetterpinabyonbhery a currest (referdnce
current I|da ws via,. for. exanple,. iycuit. element included int
signal i ne&%fé'{tﬁés PR P?éf‘FlBr}{hFHBer%?ﬁeﬁtfrgﬁh&léee copstant tcui@“brs&w(ifeaagn
the signal ¢dmRcRd ¥ETHE ik - 1 ly pod L IS i@ i f
briefly explai nicng ﬁéh%u({“ﬁerll{é lgﬂgt eCFre g‘lfqégﬁgﬂl%al ééf%rl\g rtg*@%@mér@%ce
const ant cucapaoitos element4 107t heTkairohante 99 Weesined naitilt theb cupreflt t(referines!

47, a detailed illustration of the structure is omtted. In the current
source ci r cgrientl flowr-from abe eanstant zarent sowece 18fsbesomes ientinal wdthane

i mportant. reinafter,. using,dif ent reference, synpols, a case where the
si zes o&%t hEFaf 8W§?‘§tQ§rt§ei@ﬂ W&P%ﬁf e ‘i‘ﬁ&lrﬁ fime, sincg the gateecleetsodgs afther o
20 nut ual | yg. Ak j eSGCLi rrl Fl Gs, 20(A) ., to 20(C),
the case \/\hté?{esﬁ{tﬁ{qurjg\gsddo? P? hé;el tra ﬂqg(lﬁgE %&gfrgé{oéﬁgc%ﬁ tgr%ac%?@‘gf’l 9‘34532{6

i dentical wdltages ofl €k frafiiStoP Y1 0861 diid the ranisBesy 1@615{@&&@}&6’@5??% Qﬁ?%'%ﬁ be

where the sizes of the transistors 43 and 44 are nmutually differe
descri bed lemennt0A signal current Natal and a signal current |data2. Note

that the sizes of the transistors 43 .
. Then, the switch 108 and the switch 110 are turned OFF by a signal input

30 via the terminal a. As a result, since the predetermined charge is retained in the
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25 and 44 are determ ned using the value of W(gate width)/L (gate |ength)
of each transistor. First, the case where the sizes of ~ the transistors 43
and 44 are nutually i dentical will be described. To begin with, operation
for retaining the signal current Idata in the current source circuit 20

wi |l be described by using FIGs. 20(A) .30 and 20(B). Referring to FIG
20(A), when the switch 42 is turned ON, the signal 32 current ldata is
set in the capheit@ndemenn$07 the transistdr 16LK impdited avith  lcapebilityosf fibwing a
reference constant current source 41 to the current source circuit 25. At
this tine, @iadhayiags magnitede ceusesponding fosthat @mmgcwmm{telﬁ@renw evueRy.

Sothe 11 arlfEESWRENTOT (Sibnal Alteil coRl! s RER) RBEICLLS diesih hrgtﬁpwcsl?é tepa ).
FIG 20(D) SRRYR fidies I8 53;15(91”?(2{&0?& fomh% gﬂa_l]hlll\bb%fg te% firde. ! Fthlfar ‘s

rel ationship I1's expresse ta = he curren

to flow braimthsinteiths gancveRiss ofthe wahsiSior SKOE Fsenﬂtlntaﬁieﬂcwy e ehgdcRri S
yet accunul ated in the capacitor element 46, the transistors 43 and 44 are
OFF. Accor dilement 107Z at-a prededeimiaed gatd vobag, agirabi Cwhent. cotfespordingctoethge | s
gradual |y accunul ated into th paci tor el ement 46, and a potential

di f f er ence Do {referegee Grrmga \ﬁi‘é‘ﬁs fothe drain regign ofdhe trasisigral(6. or Thrsnent

feached v E et Bf ebBbgRue Moad (G RFE, Gin B cBnlrilad RS Hiiad on,
and 1z>0 i sipflatakdd BYafle VINiARNCIH RRGaBRIMACs TFNGHR ﬂrﬁti’stlﬁors Botstlt tmg"ﬂ'hls.e 1

gradual |y 15 decreases, the current keeps flow ng. Charge accunulatton is
conti nudﬂsls;gmflriﬁmrdmcértctrctlhe capacitor elenment 46. The potenti al

di fference between both the el ectrodes of the capacitor elenment 46 serves
as the gate- sour dlotg hatade ther casgorhese tbmwm:hdgils(tstgn@l asrralmtdcatmlmus:h)
char ge accurml .on in the cargﬁ)lto en:enL 46 c %(i‘ s unt LI t he Zg
gat e- sour cé® \P(ﬂt ﬂ@ thr @ (CHEren REC, QN0 %é’cﬂ?a h&SsYlPé

vol tage, thaiminscd voltage (VGS) that allows the transistor 44 to be flown
with the current ['data. Wien charge accunul ation termninates (B point in
FIG 20(E)), the Atuhietind, chataieristicadintic traisisier 105b aE thBardsiiel 3067 S
43 and 44 are ON, laaca =1z is established (FIG 20(B)). 25 Next,

oper at i df fttﬁedltmimtthﬁrsgmeti@ @ugaethe drain entrentieomespongding o thel signall cupeent

d bed Fl C th tch 42 t d F. Si

or act o i b Eh AT ATecisOYafhdhe dRainntscsamh it U6 TaNUNGR LI MG, Thde morc.
2l

| data 11 ousPrrisey valitsMEn Iy, mOnfids"fHa WIBHAIGE of the trdndfudt, O aFTHET,

t he pixel . tfinsidibs 106 fRedWBehe AL tixfe! I B0 KA, 414 FIG. SB(C)! thPRERRL SF W a
saturation region, even if the source-drain . ~ voltage of the .

t ransi st or (gatcv‘ardtb)s/L (gate gtlonef ¢achwohthe tmaméhsiopﬂﬂéb andnthbdradnsistor H06 hout
ase,. of a cyrrent mrror circuit shown in FIG 6(C), even

vari atiaqn he
when t he&? svﬁ‘?%ﬁ?ezﬁzgt"g“%ﬁ%@ dycueent propostional to the surrentsupplisd fremghg el

47 by usin nce constant current

source 41. Q;ang n?c&H%nﬁt gfetﬂ?y}n%gegreaﬁ%hq‘ﬁ#e éz‘f}fl ng a signal for the

current source CiFygthiet, thE vadib Bf:w,ttpbfsw&%@bmbsar&qué 'taanwsf&} I(ihethat
operation (input operatlon) for inputting a signal to the pixe Next

case wher e is monseated tof theheoristan stuatent soddceadd9 44 set chighyt whbte,bylmedwl’tfter ent
will be described. An_ operation of the current source circuit 25 is simlar
to the aboAPee®Lap; breingpases: by supplydng molasge cumeat f1qmithp eonstansicupiont pe
omtted er% o the sizes of the transistors 43 and 44 are nutually

dlfferen StH Nnal current ldatai set in the reference constant current

source 41 1S | newyjialthy ofifohPEitbe bR 0, oWl BHS! 6(H), UELRRat afin | Ovs

to the pixel 47. The difference 15 therebetween depends ce

bet ween t heopepdtioas (seftiiv ( ﬁ)@ ratiod)dedn be perforendd sithiitarouklie witlaflsd Kigha$ 43
and 44. In general, the L value of the transistor 43 is preferably set
| ar ger t harinputting operation (input operation) to the pixel.

Each of the current source circuits 420 of I:“IGs. 6(D) and 6(E) has the

30 same circuit element connection structures as that of the current source circuit 420
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the WL value of the transistor 44. This i's because the signal current
| datal Can be increased when the WL value of the transistor 43 is set
large. In this case, when 20 the current source circuit is set with the
signal current |da,a~, Loads (cross capacitances, W ring resistances) can
be charged. Thus, the setting operation can be conpleted quickly. The
transistors 43 and 44 of the current source circuit 25 in each of FIGs.
20(A) to 20fIIGr&Q)f excephdontle commectibnstrubmaré ofslss switch 140. ailal additivn, t he
current 25 source circuit 25 may be of p-channel type. Here, FIG 21 shows
a circuit diRgs the pperatiproftthe qureantisoutgescisquibdd0ef each of FiGsha@dkandype.
Referring t |G 21 ueral 41 denotes a constant ,curr rce
owi ton 43 Q) <Onfitmi e, pperaliR Sl cuireat Sthce eireys o of G-k al s
43 and 44 - i - type), nuneral 46 denotes - a
Cetrc'éenféﬁttl(?ﬂ g'gé?ééli@ﬂfbé Bgﬁﬁg@ﬂ e

capaci tor and nuner enotes a pixel. In this enbodi ment

mode, thg switch Nate tH¥, thé‘humbéradsi wiriigs, 4Beandmbés ENSwitbResS 2RRF I the"
el enent 46 forman electric circuit corresponding to a current source

circuit 26.strictioes carernefi partmiularhe lmidéhnnSpedifiaaldy,steferrity ite EIGhn88(E) t o
Vdd, and a drain r?gi on Iglhereof is.connected to the constant current source
41. A sour cRIrMgsand swHehes, may. be, disposed suehs thatghe conngction ie stragtured w8 d,

ot i g el RE MEIC AL 'l e PRBRR Sbstich, "B ThE BonraRa b Hush Pl s
connect ed thownSRUFRS) 38(é€tlgrigh§e %ﬁgﬁﬁ:‘:ﬁ%ﬂ. odgy gﬁ_&%ﬁl&ﬂe@t FIG 33 fiase

el ectrodes of the transi 3 a e capacitor ‘el enent lays a

rol e of 1oolsiffiiegathat irucimege addungelatedfiin thecdpaziter slepichnt [1074deandt k.
Qperation of the current source circuit 24 of FIG 21 is simlar to that

shown in each of Rafesingty KIG: 39¢4).G) ciguiépnciuding kwitches d95b,f 19%¢, 195d,

direction, and d ipti h f.will b itted here. Int

case”of _desin bt vh PoSRE D5 o B FARAGIY islempnC 056 SopsRsRds 4 thS ¢ ne
B e ! ! |

transi st or suddngRduftd @i(rﬁgu&. ﬁhgﬁ@gﬁgﬁﬂ&;%@ ﬁ%@éﬁgﬂegﬁe&Qanﬂd eﬁ!?%ﬁ{), e

direction, the circulrt diagram erenced.

addi tion, tdwdtdheardisy; d95ep/1954] ¥nd ar9sieare haﬂqseﬂomtti}outsigmnﬁipw vidlghe
current-flow direction. This conforns to the operation illTustrated in FIG
.43, so tlhattermimabar i pflieon  icurrent isvishpplicel wiv thedeimingl b2€roon themomsianti n
the current source ci rﬁébt of FIS 19, the current havi ngl t he sane-

9 .
magni t ude F4rieRLSoyFce; hE5 sqonmsreted fo the cpaspb liwe: iy predetenpingd  chasge de

fl ot t ol i | t o1 t i t
Conetant coretPln tleclddfibr SRSy 1938 Gt RRATRwdrd 3Brled elctp hE
the pixel . chASta@tEhRERt Jourét0109 BédoRECTIInYalNRMth ldrein élﬂr&lhlara% ﬁaﬁs%%tbpﬁ of

the transistors provided in the 25 current source circuit. In each of the
current sout®e.circuits of FIG 19 and FIG 6(B), the signal current |data

cannot bhe output .to the piXel fraomt current sourcé circuit in a period
during Wfich the ﬁ@i‘t M‘ﬁ‘b‘g}cét]iggh’ ilggﬁb Lé}f56‘|f Ad .185151&%5, turngsd QOFF he signal ce
circuits ar; . id . €ac i | . ich. an. .
operation (1§g€{\ﬁfﬁgﬁggér§b1§%f;¥i _o%? t$‘§r“"§ tgg?%gﬁ{a‘l’aérfg#utgfmf@%p Fest ’r?er(?tillgé%ne
of the , CUANROCaFAHOE IEhERU1 IS, RS trandS@r A952REIMphASd Wiﬂph”caﬁﬂﬁli??{ bf")
for inputting lda,a to the pixel 'is perfornmed using the other curre :
sour ce ci r diowingHoeenrent, having hemagsituddesreespondieg to that ofehiasigaal emdernthe
i nput operati.on
P P This i1s because the gate voltage of the transistor 195a is set by the capacitor
25 element 195a to a predetermined gate voltage, and a drain current corresponding
to a current (reference current) flows to the drain region of the transistor 195a.
In this state, a current is supplied to the outside via the terminal c. Note that, in
the current source circuit shown in FIG. 39(A), the operation for setting the
current source circuit to have a capability of flowing a signal current cannot be

30 performed simultaneously with the input operation for inputting the signal current
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are not perforned at the sane tine, only one current source circuit nmay be
-5 provided for each columm. The current source circuit of each of FIGS.
39(A) and 40(A,) is simlar to the current source circuit of FIG 19,
except for the connection and current-flow paths. The current source
circuit of FIG 42(A) is simlar, except for the difference in.magnitude
bet ween the current supplied fromthe constant current source and the
current, fl torhegpixebm Irhaddiiong Whemoarsodtchi é6ntrdlled By the s@%ﬂzﬂ dfipus Oy R
circuits of FIGs. 6(B) and 40(B) are simlar, except for the ditference in
nmagni t ude btermies] a he QNy asdtalspyherd tummt ke contmeliechnot do fiow fsomr the and

th t, flow th t [ it. ificall in FIG
4§§§:r LEPgem_in“%Qfe%"tﬁ%emf@ S meefs 1o, B copete ﬁbcnr? :fgﬁl‘ﬂnfz'fég\ﬁébﬁlqgﬁ?

S | . N e |

t he gatg e Fehgt{ehﬁﬁl' lgﬁlﬁ fsézdtl fg‘ﬁ}elﬁgpg{é?\welgﬂ 13 h@pggﬁeggggp at |‘§an("§%‘?ﬁ l%ﬁné\’y

i nput  opey apbreftialbsitfieicne t& fRVE a TuffchBfloWing TR tRE tdrifinAtY B Uk Cartd
current source circuit in FIG 19. |In each of the current source circurts

of FIGS. 20bangokr supplysiadtage Vodd aead ekample. set in the constant current

source and the value of the current flowi ng to the pixel are dependent on
the sizes of the N@is thatnsthet sumbpr afi waEngsh thee nembesnof switches.cendi theui t .

e ot By A L2 ST B G g a0
arbitraril Bg@i,/gmrﬂ%st RRdS kwAhéVheRt Be VUI%BML tsﬁ&ﬂgtﬁa{ 379t Dnnelfioh Pﬁ two

transistors ided 1n the current source r cui wever, output o
preci se Hi gstakctotedr &ghdvaid i eitheit REGp3X@1)i@ 39(101) dnlthe séttingeopeasconimide
variation is caused,in 25 the characteristics of the two transistors, such
as t hreshol thevegmpeetiemis stousitited; assshomuy inneitheri F1Ge 39¢B3) ot B2y indthe isputr ce
circuits of FIGS. 20 and 21, the signal can be input to the pixel during
the setting®®P8H9i on. That is, the setting operation for setting the

signal can be per d: si ' t r gta\on o t ration)
for inputting t heflgtﬁ%%afék%y%%@&g%%ﬁ& %Tﬁ%lgts ﬁﬁfﬁgg qatf?e} %’8 %@ﬁgnﬁﬁb@ce
circuit of &lrfentiffowtdifections ¢airecticiBUirm thie SNt fo GR iBhalNARAdiPedSircuitb -
) provided in a single signal line. The present invention with the above
struct urk came thappmess Theepohafity ¢crmslustivityrtype) oheach ohtheTiEansistor 102, the

characteristics. anﬂgéup ly.a desjred current {o the qutside. 5 [Enbodi nent
Mode 2] ThelTangsiar Adb e seapsistpf; 106 ¢an hg,ef pehanngl t¥pfir ce circuit shown

in FIG 19 (or, . 42 r t.he like), preferably. t
current source ciFir:lf:Et"ji ?é@a-‘?’lé&gé gz/?laé'ﬁ( Q)r}lc@é%ﬁns‘f'gwgl ‘)hlei “‘("za{? ch}f -
i n whi ch onglifdctibhefr6hl fIRNpixeP U4 Cie Cdifali fise !cﬁi\ﬂéf%@x&ﬁbﬂ?rtﬁé’rsmﬂet‘%nﬁeﬁltc' ng
operation, and the other current source |0 circuit 1s Used to performthe
setting opetransistor 108ishoivn neFHGS6(ANB seitdoitrgobpehahnentyped IhEIGNBA),
operation cannot be perfornmed simultaneously. In this enbodi nent node, the
struct ur® aW#hdhecapneitproslement disposed petwencibergate and the sowscecgven mhenor

Whth T of o csLsofifte POHNEE! Thfify the bafc- SRR slalnkp Sanrhe masafied) y Eprihes,
i ncl udes t hEIGr7(@)t t@?@)ﬁ@h&@vr&%lﬁt A2dbrafmlSinSWhidh [}@Eﬁfré’ﬁthﬂé\k}e?ir@étﬁhts

circuits, and the I'ike I'n" the present 1mvention, a setting signal 1npu

from a ter n(diekctians droneshepiselito the\sigeal liegdrives Uimollligeﬁlref thesame; emdnthe
latch circuit 413.. That is, the setting signal in FIG.. 2 corresponds to
the video stramustosd0db jand the tignsistor 106 shown in FIGs. 6(C) to 6(E) are set to be of

25 p-channel type. ‘
Further, FIG. 40(A) shows a case where the transistor 195a is set to be of
. p-chanhel type in the structure of FIG. 39.  FIG. 40(B) shows a case where the
transistors 122 and 126 are set to be of p-channel type in the structure of FIG.
6(B). |

30 " Referring to FIG. 42, a circuit including switches 104 and 116, a transistor
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20 second latch circuit 413. However, since the video signal is also used
to control a pixel, the video signal is not directly input to the current
source circuit 420, but input thereto via a |logical operator. The | ogical
operator enabl es sw tching between the case of using the video signal to
control the pixel (to display an image) and the case of using the video
signal to control ‘the current source circuit. 25 Specifically, the setting
si gnal i npu0Z,r ®reapheitort elemdin! 168, carid ek dikds coredpoadsi wnetle sufighi edufceom
an output term nal of the logical operator that is connected to a setting
control |in@rqmbt shown in FIG 1). The present invention perfornms setting
of the current s e Gircuit 420, in accordan j t e timng of the

si gnal suppli ed m@@sﬁﬁf‘ﬁﬁwqcﬁ 'tﬁ‘él"“&‘“ttqa’}lﬂoﬁzéélt Yo patt m&ﬁlﬂg‘f’q}e
control |i 0 0 is t ' Of ol f2E.d: Q4 lod

mput i th ThitopSHE St SRR of TG M) Olne' (insiBek Shte SABIPW iR,
from t he ssegi@ch afheNsétting Ubperatiom ofl fie @uheht isBRtde tRd "heainput épeRationy th
the signal fromthe setting control line. The |ogical operator perfornms a
| ogi ¢ oper abpenificdlly, ime thengaiting opemtignathe, conmdchon pustruciuredgisashofvmoim FIGe
output termnal. Then, the current _source circuit perforns either 6 a

setting opefdB)oin which-thegate vaddy W isdargse c dadhe dnpus apseationg b compaetionr om
th tput t i nal of t | ogi taor. The t i i.t 420
(e oUCpUE oL Tl Pl S G ORI h ol U0, SRR S,

| nput via t'ﬁ‘ﬁelreg(frg‘ fin! vague lof 1R BRErbRCsupliBd Fré the Wrndih &l 6'a8 'i‘l?ee}i [ $1He)

fromthe termnal b, and outputs a current proportional to the current

(referenme santingoperationnedmbe npdde Iggercthaifehe valuegof the-tdirert(sippliad drémui t
including switches 134 to 139, a transistor 132 (n-channel type), and a
capaci t or etheniermind3 abother imgi of thy mpyhoperdionce This; yguovsdoads (sueh as

Léiﬂﬁﬁﬁ? - BRHOG SeSRnCAY e oS apaGng ek dspos e Befves e lsmtgal h o ¢ h
g PE5s _ i
136 are. tur REeORehy? PRMaRCLTA LN for 6 enpeRalich Tluite ], ORfhchifpd! | ©

switch | 35 gedelt (sfyu'rgﬁ@n é@ﬂbarcanipme@quia}ﬂﬁy the signal input fromthe
control line via the termnal d. Then, a current (reference current) is

suppl i edldvi a t he Netenihxata,lFllGlfMashcthetﬁeeéimmﬁho‘é FiGn 6(Apthat us partly smdlified.20
109 connectﬁ]d ) the current lipe, ag}? a predet erm ned ch?hr@ge,i s.retained
in the capal additigpetherfrirecanrhe easiby geplied to far grampls, oHer Cigeyits shpwn

el ement 133.ulgf¢'l current .(r ren Cyr tlgt I omp t he
const ant cuften 65%)%? Oe&fd‘gp%lét%gﬁé@n:lﬂﬁﬁ' ?aﬁd\?\n %'?T Iﬁaﬁirjgi’ %M@S??em of the
transistor 132. SNBREMAETh! dachidtethe WukfeheSodrke difculid shatd inUFIGE 67 aad t he
signals input 25 through the termnals a and d. As a result, since the
pr edet er mi nd9, «barrgrt flews dranrtke pixelttbdhe ajgnai lioe driverentcuit33 Hawever, the
transistor 132 has a capability of flow nﬁ a, current. havi pg a mgnitude

4

cor r espotftli Arrens not only, flowysciraingths pikelite die signabline driver girgyjts byt algp may

turned to- t HERBRALEE el drivty et b hecren o s, dfefih BE e bl
'; Eg 3 iggnal floRedapendd ohSh&piall sfructiite.! NirSthe iBe wheRE thel AftrGR fROWOtbAPOT

signal line driver circuit to the pixel, Vss (low potential power source) may be

changed to Vdd (high potential power source), and the transistors 102, 105b, 106,

95 122, and 126 may be set to be of p-channel type in FIG. 6. Also in FIG. 7, Vss

) may be changed to Vss, and the transistors 102, 105b, and 106 may be of
n-channel type. '

Note that, in all the current source circuits described above, the disposed

capacitor element may not be disposed by being subsﬁtuted by, for example, a

30 gate capacitance of a transistor.
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transistor 132 is maintained at a predeterm ned gate voltage by the
capacitor elenent 133, a drain current corresponding to the signal- current
I'da~a flows to the drain region of the transistor 132. Thus, the nmagnitude
of the current flown through the pixel can be controlled wthout being

i nfluenced by the variation in 5 characteristics of the transistors
constituting the signal line driver circuit. In the case where the switch
101 (signal curreht theoaircuits ofvFIGh) 7(4) tooT(I0) apd st{A)vineindB(B), swiringl emid1 38
and 139 are turned to the conductive state, current flows to the pixel
connect ed t &Witpkessnay be dispasedisuch that the genngctien irstrueturgdyas shawicin BI@Gy., a

ircuit i ' i 4 ta.147: a . l0t istor 142 (.n-ch |
Cype) . o caplehDors BnbBERin S sfling’ Bpefirion, waf e bcipgrticn S FgBcasor

t he transi d ' : = t ESEOR 0
the fir sfl i%ﬂ%‘%?‘?Flgguﬁge@ﬁ??t}??%ﬁﬂ%r&?thggégha Z%erﬁft?ﬁlgour ceﬂ?:l? Scui t
422, I n theaid tlﬁatmmibétemﬁswmheser@howdrticdﬁﬂ%'dfmitém second current source

circuit 15 422, the switch 144 and the switch 146 are turned ON by the :
signal input via Hercinalten aadeseription willrbe made dnidetsil tepgarding thheopenatiants 147

A turnes O elbiuiid el of FRE AR TEH Ko inb il and ThTaR e
Cotai nod 1 oAk G estiBed MMIRE" 6 tnd WCK (4 S 7} 0, BREIE AN’ R °
capaci tor ebgemfibng 68 theEhrredt\Oubsd Eitdlits(SEFRGE TB(A? %Hﬂrﬁﬂg)wﬂhﬁé dbscrideawn

fromthe constant current source 109 becones identical with a drain current
of the tranvittreferéd to/MFER t%he switch 144 and the switch 145 are turned
ON, since a gate-source voltage VGS of the transistor 148 is set to 0 V,
the transistor 14BIGS 39%hie ig]&{CDyscbgmqggal@Fs_hozs pathsy B ¢ty carteny flawiag

switches 144 to 147 are turped he si gpal i.nput. via the termnals a
o s aimolg o Semenfic” 11, 3P) SfaRs e rilatipBtin hefkel e HeR
capacitor e t t i Sit . : il [yowi

curpr ent havii—lﬁéwlgtg rtr%lg)n%ﬁl u ehc%éiﬁzdggoﬁl it%gtlga?ﬁlgtll ggt @ﬁ%%ﬁ%?/%ﬁgelnftclﬂﬂ‘ar@tt&
ldata. |f tberremd $caircd @ircitl 9RIG. ANERB8howsrthe aklasionkhip) bétsveedr hedvéltagehe

_conductive state, current 30 is supplied to a pixel connected to the signal
| i ne vi al% haceusnylated) in a sapacitos element 39, thahds,gthee gats-saugee gioltage of a

SR T TSt e ORI TR
t Id : : i i t st 14T
curt e 1320 ey b SSUERIL K08 Bight TR e

bei ng 5 i nf tefefened doanstahe cudfenfisb@ree] Bwitcheaaefd 34 éaehodret N@einiddfdutar S
constituting the signal [ine driver circuit. Wien the swtches 144 and 145
are turned ce haymg asswitching fuoetio, numeral dijsdenates a4angistnot(nchasntlhe
sane potentjal ., As a result, since the charge retained in e capacito

ol onent 405 1E) emEra) Rk HeiptEh o, GouAior ENent: Shd pHBeralny dEnoRa & pixel
transi stor 1484.S e e I 81S] and
148 are coug)rf Zlafsi %ﬁgé@l@@t Qﬁgxt rktl%'r gg@gm%gﬁgﬁmg&}go&oﬁi%@gﬁfo&éé%:lﬂ&

ot her. Ther gfeaienit T6hforid an<dledtAt Tirkh® cifbspéRdimacio PRAFrRhEsGErce ditduit 2@at e
transistor. That is, a gate length L of the transistor differs between the
setting opebDaawing wirdngshand referenopsymbolsrare Shown in FGv 29(#). of Since deawing
supplied fromthe term_,nal b in 15 the sett] operation can be nmade | arger
than the vaPidngy apdrefsrency spmbels shaywm R IR HKB) and; w@eanenﬁmﬂar to

operatio us,.vari.o | uch as ~ w,ring resistance and cross
capacita Cejﬁl%gﬁgbggfgdnﬁﬁhggfﬁ},ﬁﬁexgp,ﬂ%ﬁe‘ﬁﬂlegﬁd the reference constant
current source ca f I tyrden
operation can be %o%rg%]gécﬁﬁﬁio?éﬁ§g ?%h?ﬁ%trggégitﬁaggﬁg c¥) g&@?\??@r}?éfo%ngg
(signal curdesin regiviy thersof i kbpnnectebito . the siebaredce woastahh eumrent sberceldth and

145 are turned OFF, current flows to the pixel connected to the signal |ine
via the ter @ng0f dectredas efthe Gapacitey demeat A6sis sinaeeted o SYssuthe seuics athi ch

Lhe o ol R0TS, B oB ol el Aine Sian e e o
| 1eThusy : F
Sadod v - the st 15]1 SPhe Bapdiddd Cbidhiehu D16 Phids £rble K nBldihg i

FIGs. 8(A) and 8(B) each of which is added with the termnal d. The
structure of the current source circuit s3own in, for exanple, FIG 6, 7,
39, 40, or 42 can be arbitrarily used by arranging two switches in series
inthe first 30 current source circuit 421 or the second current source
circuit 422. 40 . . The structure in which the current source circuit 420
i ncluding for each signal line the two current source circuits, nanmely, the

g o o o e - - - ArNA - AN



circuits may be set such that constant current sources are provided
correspondi ng thereto, and that signal- currents are set to the current
source circuits by the constant current sources. For exanple, three current
source ,circuits 420 may be provided for each signal |ine. Then, a signa
current may be set by different 10 reference constant current sources 109
for the respective current source circuits 420. For exanple, it may be such
that a 1-bigateasbarcendtagerufithetransistoe1tS. source is used to set a signal
current for one of the current source circuits 420, a 2=bit reference
constant current Eetipixel 14 is femnedbofalight eingttiag edemertna tfansistorp oothe like.

current so e,.circuits 420, and -bit reference, constant, current _source
Co ed to THEught Emidifs alenefiefides Ancmodea cRBodS, e NEBLSBETBE R o
420. Thus, 3mbikd:~Kld r.far pr fed %i n.wth.the
above str _ucS?d_t?rg ('vaJ lcc:lgtjérf{S gﬁlg%ereglg@et g_alg n%ﬁﬂufgﬁgcg ‘%‘;b%\'/arlﬁgﬁ fgo?'#e‘!%#? ?1_’ when .the
charact ers sincfe RNdséd/RB! ¥ pixéledceREde, Uheeoithbde i Gefitied Bt as TA Dpposing
enbodi ment node nmay be arbitrarily conbi ned with Enbodi nent 20 l\/bgg 1.

[ Embodi ment eletliede3)inicontiast velrdnotheneathodoiteysethas & pinet telectrode, the anddghis

emtting device including the signal line driver circuit of the present
i nvention wieferresktojasan oppasing elegtinger| dheilightranising kyer sarbe fouedpf at he

pi vol s ar okt ERcerp Ui Fefiab 1 The ARl G iag doPii i D€ SoBiclis! B e

driver cir cdij i i i j s i rcui 404
ohd 05 1 - yhile Hyerifuchicind BanBER0 SaCRRe! i) ettt ifilentidl Eaylse, 12

driver ci0r canyt od©3f knamth $thecttings. sdamiinescencedn dlié Yight emittinigt laydOihchides405
are .. 41 _provided in FIG 15(A), the present invention is riot limted
to this. Thdghigmissions(flnaressenes)ripuetwning from ashigletaexdited déate gaednormal

depending on the pixel structure. Signals.are supplied fromthe qQutside to
the signal ?r}i’tr‘?é‘"@rp]:lg]gre%'i%leﬂi(gi‘ﬁwoé epeg) ‘Ping’ch&gﬁg’é’c%HéplgE%’Fﬁ!ﬁﬁ‘gSane
driver circglits 405mvi . . r UL €, per at.i ons
of the fir ?{6 g?\ndpdtgnéaéggr}\gle’sc;\hrﬁ EaégFﬁén ?llu\(/)gryé r(E:{’Ji#g)h_ggi%a%gﬁjgl}&_gwatﬁlpgbe
descri bed uddviee ibiag difl{eB)oneThrebdthr it theNi e BERE DISIEEHI i mBsionNe FHHheE  the
circuits 404 and 405 each include a shift régister 407 and a buffer "408.
The shi f¥5 rkghtstmitting Tayosdadotmed bf adutgwn snatenad| such asudrsezanic macaialance

with a clock signal. G CLK), a start pulse (S-SP), and. an inverted |10 clock
signal (G CIKBCIEHHeMAUEHYy the sanpling pul ses anplified in the buffer

408 are input to aIeTRalo PR . .and t ing.dj e _set. .to.be.in a
selected state folsgfeéac alil’I fdng?gécﬁhaﬁ% Cgfreeﬁgggg}e%t F‘é#‘pﬁ}ﬁst Pi%“g%(?dpfgfas
control | ed diyndlNthes@ivsit @ebudd. 9NR cutdeRESorrdipotdl thBigilal YGErehE1,TPHoRS
such that a level shifter circuit is disposed 15 between the shi fdf regi ster

407 and t hevispfdreaxan(e, Drispuis eleinuont dicluted irethel sigmalflirer ocihequkel feomithes
t he vol t age aﬂn%léi tude to be increased. This enbodi nment node nay be
ar bi t r ard0) yCWERS; SEcEvcineuitnd draeded Npgthe sigapl lipe draverepisenit.neHowenas 4]

o o= ARV e e ol S PR Ik Al O i ok
enbodi nent mgﬁ thd Refeienbelcohétaft &Iﬁé&ﬁrsoﬁiéecyi%,ltthégarl‘dﬁﬁgoli)rg%tc yuﬁ%ﬁ‘ sﬁgl c

performng 1- digital gradation display w be descri usi n

3. 25 Fi rstthetpiecldds a detailedsiiostiatian obthiel sBuctureii$ bmiigediescri bed. In
addition, a case of line-sequential drive will be described. FIG 3(A) is a
schematic vi ew ofFiff{ean ogeeation (setting operatippkof theogrentesouree cireuit 2efon

105 1 noraeeiaibiogthe sidi) ShEERL ey Wi BB Blerielfhy uinE oS, TaAL 6L B

latch 30 ciretifing 16 F18199A S, RS S@RHchCHS GRAthE bhakh 14%hE tumed ON'and the
switch 13 is turned OFF. In this state, the signal éurrent I;,m is output from the
reference constant current source 11, and flows to the current source circuit 20
from the r¢ferencc constant current source 11. At this time, since the signal

30 current lgy, is flowing from the reference constant current source 11, the current
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Qperations will be briefly described. The shift register 411 is constituted
by, for exanple, a plurality of flip-flop circuits (FF), and a cl ock signal
(S-CLK), a start pulse (S-SP), and an inverted clock signal (S-CLKb) are

i nput thereto. In accordance with the timng of these signals, sanpling

pul ses are sequentially 5 output therefrom The sanpling pul ses that have.
been output fromthe shift register 411, are input to the first latch

circuit 412lowk geparhtely daough ¢npkft paths Ipand 1) impthe dudrenb €odiice irduatt 20) as
circuit 412, and a video signal is retained in each colum in accordance
with the irshown imFKg B9(A)he HangP(MYswaws the redationshipeatf thisstimeat d¥eecllessui t
412, upon conpl e'&li on]éo,f vi.dgeo-si gnal, retai n'kn-g operations in colums to the
| ast col unmiO S@¥rthRgelatiopship dsexpres et loll2-a 1 atch pulse is input to

t he second | atch gy ' Vi ' | ' ' atch
circuit 412 are t’f}gﬁﬁ\w&?ﬂgéﬁ? ﬁaﬁg?tc%tgﬁg t(-? E@%g@gg\@%ae? g%ng‘? F éﬂlﬁ? Méﬁ@ erks a
result, @nesdurés Mi difices indn ehargt eisahB@fniAtdd18n S 0Bspdcitoe Nelemeatitls, 4hg are
input to 15 the constant current circuit 414 at the sane tine. Wiilé the
vi deo si gnatransistonl héslOFF. t Weccoedingly, [t Orandi Iygs 1; arestabdished.ng i nput to
the constant current circuit 414, sanpling pul ses are . again output in the
shift register 41¢hargadscgiadually agsumpylated iplp the icepacitazqelement ohde-andage

vi deo signa K rpcessed. There may be, a case,where the stant current
i rouic 90 bRt BERSERGE BoghsclnoBRt REniech BB ERSioes G Zabaitiiog
signal. . | t re AT | ¢t f

sogr ce ci rcﬂ?%‘gﬁhggr@?gﬂ&r vpdegyhgll giyg%éﬁh}%at(ﬁflfﬁigg@ﬁg Bs((ftgntg?%h?ﬁggdgrsi ver
circuit 1on hdsarepeltedoVigr(point A i FEG S1YE)), the fransibtoril5stis timediOR) ahd 150 igmms.
The current source circuit 420 is controlled by a signal input froma 25

ternminal a.established: i év desoribediabeve, siwerlga < lr+ &, whikol;i gradeglly decieasesh a

current via,a term.nal. b froma reference copnstant current source 109.

Connect od (1 Luitant dieens flasine” o \(hathe Poqumallog: is, CoREROuSEy PFPres ign)

IS provi dedth@%éﬁ%ifb te%@jg&nt source circuit 420 and a pi xel connected to
i ne an&

a signal lin of the switch 101 (signal current control

swi tch) is controlhepobsntiadediffereticdebetiie@fiaboth WieRldcdhddes Aot ¢apiciioy 2
bright signal; a signal current. is 43 supplied fromthe current source

ci rcui t W2Celemenhd6 mexeds. asihet gate-soutvenvaltegevofithe wangistbr i1S. a Tarsk chargeal |
the switch 101ﬂlgji gnal current control switch) is controlled not to _supply
a current t¥FCHARIFIGILM theygapacitor element, 1o gontmigs ity the gate-sowrcr aeoltage

capabt 1 g oo S1HEHEMURBH HIED o s BBEIVRD B Bl
z g(r)r etnL ecg[n?uﬁgtktxfsvemgfh% fo bR fléWaA WithUht Wt _Igatge ‘WHhEh 'iakges QbEiRulatibA Yl T

. terminates (B point in FIG. 19(E)), the current I, stops flowing. Further, since

20 the TFT 15is ON, I, =L is cstéblished (FIG. 19(B)).

Next, an operation (input operation) for inputting the signal current Iy, to

the pixel will be described by using FIG. 19(C). When the signal current Ig,, is

input to the pixel, the switch 13 is turned ON, and the switch 12 and the switch 14

are turned OFF. Since VGS written in the above-described operation is held in

25 the capacitor element 16, the transistor 15 is ON. A current identical with the

signal current I4,, flows to Vss via the switch 13 and transistor 15, and the input

of the signal 'current Liata to the pixel is then completed. At this time, when the

transistor 15 is set 'to_'operate in a saturation region, even if the source-drain

voltage of the transistor 15 varies, a constant current is supplied to the light

30 emitting element.
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current source circuit shown in, for exanple, FIG 6, 7, 39, 40, or 42 can
be arbitrarily used. For the current source circuits 420, not only one
structure but also a plurality of structures may be enployed. to The
setting signal input fromthe termnal a corresponds to the video signal
supplied fromthe second latch circuit 413. However, since the video signal
Is also used for control of the pixel, the video signal is not directly

i nput to the curdanthescurrerg spurcalicircd?020 ashdwinsin FpGt 19heseshown an &FIG3gi cal
oper at or. gFecificall , the setting signal input fromthe termnal a

cor r espond Q(A)tWelg(‘é)aa‘he 1opesaiion 18 ivideh Bro cux pperationn{seHIng operasion;

| ogi cal operator that is nn dt tting control line. |n the

br asent | noRteaandiBe, to FCTT T et BBk ber CaiBlehiod 1 WG p T leshed

i n accorda i tyh t heasi i fx t t ' gi ca
oper at or - oniiolt i, B°piE, 88Fend MRibe U AF Bid B opePAT Bopfl, opPRicd 2
of the | ggicutespordingto FEGI N9WC))viok inpliteingi thealigrd) duient d3porditigpixel) he
video signal) supplied fromthe 'second |atch circuit and the other term nal
i s input wiThen, i thd pixel, af cusrant fiesupplieiditg the lighbemitting elethent ingiccatdance

oper at or perfﬁrms_a | ogi c, operation of the input two signals, and outputs a
signal fronVithdhe inpytsignal ehisent Iaghen, in the current source circuit, a

S gnal “supp +ed (T ERel3Bke BFR 2B BGRS B B CapRESRARIERE b "

that, int rb%ttﬁﬁ? ?g%ﬁbﬁ 4dl‘leth%_tih§ﬁf Hﬁﬁrgﬁbﬁ%nhﬁaﬁ‘éddégﬁ AinGhe &dabd WHeré e 1S

used for the cu nt source circul O, the setting operation cannot be

uit
perfor mad vdettingg bperatiopuindatheriaputosperatige nted tete pesfotmed rsitaltandousty, at
Therefore, the setting operation needs to be perfornmed in a period during
whi ch the ilapsittwancepentsousee cucyitt ageprederably. prayidasgeto, e@hcage pluralisy ofir
wher e peri ods ting 4 Lch.the input operation is.not.perforned do not
exi st bont | HeRISREAC 0t iscmeniel vk BhisafilSt PRXeififho SHEER of¢ [
pref er abl & $@yRledaM 4 PRAPBoRRORC! HBWEVRE, ifthefchlihg BpYrRinicHh bOpABHNOS
sequenti al selection Tor respective colums. I'n"the present 1 nvention,

the video swighil a iperivdeliring whithi the sﬁ%nal Quireanl,,s fnetinput citlic pixel) only
perform ng the setting operation of the current source circuit. Therefore,
t he set tlibngonspamant saurske aitegitonay beprevided éorcgachsignat line {¢ach ¢dumn).
performed sequent |

|y fromthe first | ast col ums. but rforned at
Fandom  Speci T 1 cahijouaine ireRNistor 4Rt the curteal SNTEg CreBit AL QERTA AP
i mage infor k@n. T . )¢ M egl. Lhatsd
i nformati on&rigyg?'ea% gﬁl ?g“g;ilﬁ%go (élrlrn%?ésl tﬁgé’ E’Hg ﬁggselgt}tageljsg?ngﬁ%ﬁuﬁreenés
that of i nagriréd)tREGRIA0MaYDALEP-dHANABPIYIRY of Poufse. Féte! BalirduiBdiagram
Information related to only a certain columm is set to have
for the case where the transistor 15 is of p-channel type is shown .in FIG. 19.
20 Referring to FIG. 19(F), numeral 31 denotes a reference constant current source,
switches 32 to 34 each are a semiconductor device (transistor) having a switching
function, numeral 35 denotes a transistor (p-channel type), numeral 36 denotes a
capacitor element, and numeral 37 denotes a pixel. In this embodiment mode,
the switch 34, the transistor 35, and the capacitor element 36 form an electric
25 circuit corresponding to a current source circuit 24.
The transistor 35 is of p-channel type.' One of a source region and a
drain region of the transistor 35 is connected to Vdd, and the other is connected to
the constant current source 31. One of electrodes of the capacitor element 36 is

connected to Vdd, and the other electrode is 'connecte.d to the switch 36. The

30 capacitor element 36 plays a rolé of holding the gate-source voltage of the
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a uni que value and pieces of image information related to other colums are
set to have identical values. That is, the value of the video signal of
each colum can 15 be set arbitrarily. Therefore, when a video signal of
only a certain colum is set to have a uni que value, only the colum can be
-set to a selected state. Wien performing the setting operation for the
subsequent current source circuit, a video signal of only a conpletely

di fferent doinsistor 35t0 have a unique value so that only the columm can be

h I d st. : hi , bj | . .20 b
el ccted w i hout QBEAUAR OIS cuBlept e aiabord 08 FIGY JkE) 19 BRUIAFdP thene
sel ected i thout _ _ _ FUHS) IBEGYer,
| ong. - Spaci TR SO, rket?, Shbe AR AL e Bon® Selbl 1B 'h

certai n col gljffenitFlow itdctiB, hRd Thay,ta Héﬁ:rﬁﬁiohi Mereutewdl beromited &R, In
arbitrarily setting can be perfornmed as to when to performthe setting

oper ati o fthe easeuof elesighings the cmarent soutce circhit imubdeclughe polbrityn of the
Accordingly, for exanple, when one period exists during which the setting
oper at i on cEsnsigopdprisrehanged it dunging e ewnrent-flewqdisgation; the cgeuitor m

t he setting,.operat|j f a current source circuit only in a certain colum
or to perfdl .‘Eaﬁéotg??i 2@“0‘3@?’2? TEIPTEEd ur rent source circuits in a

plluray 1ty of ool uThe- iR iR Flesd, e RGN GREHDRTEING ddife 30 in 1G5 N0

operation can be se he setting operation can

perforned at9(Fynimowhichr theitangistéeds isofihchaihélcype. aThdaapatitadelahene36
vari ous advant ages axe exhi bited. For exanple, in the case where periods

during Vit cis canaestedt hbetgeepdheatgats and the soproer of thedtransisiwotied The source
frame, when an ar biér ary cqlu can .be, sel ected, the degr ege O]:Eb‘i freedomi s
i ncreased, ROIENH#0k the: frapsisior S VarieBeiwsen s sstiing OPFRatipn the fnput

peri ods dur] | ch t.Ll ' £.0r ) in
one. frame,  SetiiiohHOUEGEE SVERSRATHE b ORI RAHER ¢k Hedaibibiice
the col !ersvdlﬂa%‘é i&‘i’etﬁﬂleﬂ,eﬂ%ﬂhh%ﬁéfaﬁ@ﬁisoih[ﬁlémfehféﬂlthe first colum, one of
t he periods during which the setting operation can be performed and which
are dotted in oneNéxtaopedations efl the curbent seertetarcnéty shawnanl EIGse bECY tot 6(E)
colums fromthe first columm. Consequently, the_setting ogerat i on period

per col ukbn ind EKGs.t7(Bpte 76@) will\berdasgrbed by msing KEGS. 20 andhéd oF1GhaAA)
eakage TN Lo Pash el EIRR ARG R UARN Leufihe BEAPhSong ciruit
elements. FIG. 20(D) shows the relationship between the current flowing

through each path and the time in writing the signal current 14, to the current

source circuit. FIG. 20(E) shows the relationship between the voltage

20 accumulated in a capacitor element 46, that is, the gate-source voltages of
transistor 43, 44, and the time in writing the signal current Iy, to the current

souice circuit. Further, in the circuit diagrams of FIGs. 20(A) to 20(C), numeral

41 denotes a reference constant current source, a switch 42 is a semiconductor

device having a switching function, numerals 43 and 44 denote transistors

25 (n-channel type), numeral 46 denotes a capacitor element, and numeral 47 denotes

a pixel. In this embodiment mode, a circuit including the switch 42, the

transistors 43 and 44, and the capacitor element 46 is an electric circuit
corresponding to a current source circuit 25. Note. that drawing wirings and

reference symbols are shown in FIG. 20(A), and since drawing wirings and

30 reference symbols shown in FIGs. 20(B) and 20(C) conform to those shown in
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capacitor elenent 123 in FIG 6(B), or a capacitor elenent 107 in FIG
6(C)) 15 disposed in the current source circuit 420 can be made

i nconspi cuous. Thus, when a defect has occurred in association with the
setting operation, the defect can be made inconspi cuous. Thus, the
capacitor elenent is disposed in the current source circuit 420. However,
the capacitor elenent may be substituted by a gate capacitance of the 20

t ransi st or .FIG. @0éA}ttheyrareasinittedc ge i s accunul ated in the capacitor el ement
through the setting operatjon for the current source circuit. ldeally, the
setting operati o SewrceHegionrofethe nrghannel dransistar 4his pennssigdtanyss,oadsaonce

when th I SO is dnput. Specifjcally, when the si | 1i dri

e e Do ot ekt g BT he Bhtins b mtal? sEHERT ot er A"
during the dyfidel Féé&? dtei eoﬂ-c%nﬁél.e%rgﬂﬁgt]%}'ﬂpis gﬁhﬁeététg t}SC'@gieaﬁ Q@ afmynt
of charge accunu ed 1n the capacitor elenent does not need’to be varied

dependi ng GBgiohOthefecfNid! €onrickfedORS AatcrMindt 48 ©fathd liglet Emiingasidnicht ARt
varied. | nr(?r actl ce, hOV\BVGI’, varil ous nol ses ‘may enter the. capacl t or
el ement, orOre pelectrodesnf tid capaciton plement dGaisiosmocted dnrésst @hie sourckhs of

Capaci tor GhERaRHISIAE 43 andAd) pnd s ‘f%iq&oaégﬁég%%f\?%e&ﬁr%@ Enihicctie go
Vari os. *a Sequa oTVbs Eheibbun Ao HERE, | RACchaRiY ka8 bl At ok

varies the Hdl%g%’&?@s&irc&%lt?%?&%fth@‘?rdﬁrsﬁl’&guﬁdﬁ% ggriation in the charge
e capacitor e

accunmul ated in ment, there arises a need that the setting
operatiano for th&NaarthantinSpaseticectin catreit ssurperdindiic 25l i pryvidedrigl the a
certain cycle, the charge is refreshed, ' the varied charge is returned to
the ori gi n#ignad ding drives cimgitpr dpewrremirgorrespendingtgdhe signak cwirent. Lo fpwse,

s large. vl 106 FEPRGIGAG RLiiGHePGR! RuRERdhe G0l Bat OF EPRG)Fam he™™
performed, dyfgnt gﬁg&?hbﬁcﬁi?ffﬁ ph&Aded iR ftﬁgL%ggalCﬁﬁé Uriver éigﬁlﬂ{. nefohRyie

original state, e proper anount o e Is restore n ‘assocrl ati on

with this, sifte FEG) 20iion diagidis rfeadeitflynetpleinii®thid oaflidehef ¢hi kelationship ut
fromthe current source circuit. Thus, when the setting operation is .
sequent ilal |amqng therekerenceoonstantidurent souxearl, she aswentesouwsce gircui 25hand

t here devel pps. a,displ,ay.di. sturbance a 15 degree.that the variation in
t he anount tggpi"ﬁ:éﬂhuf?pééflegd ﬁ]fatﬂ%‘?ﬁa FSUPGHIe R OBE e, circuit is -
recogni zabl e by t i e 0, i i the
develope a di syt 39 TbF PR Gucd Wiiculstas B FGE20T G2 of M Bpfloepd®as

| um nance aindt % fex@hportdiitCh Heteinafie £ usifg Wliffekcilt | deféreAse tdhmbdls,Sh &eeum,

i's recogni zable by the human eye. In this case, when the sefting operation
is not 20 oehgrerthe sideg qfshé dramsistdrs P ank 44 iare idensicalmand wt caserthe rsived st

e A T O g A Y T P T T
sel ection Tofert NPkl dft Yo TtrallslstdleS 4P HH GRS aed rrht?t“ﬁlﬁd}/d%mi%gle Will be

described by using the signal current l;,. The case where the sizes of the

transistors 43 and 44 are mutually different will be described by using a signal

current 4., and a signal current Iy,,,. Note that the sizes of the transistors 43

25 and 44 are determined using the value of W (gate width)/L. (gate length) of each
transistor.

First, the case where the sizes of the transistors 43 and 44 are mutually

identical will be described. To begin with, operation for retaining the signal

current Iy, in the current source circuit 20 will be descfibcd by using FIGs. 20(A)

-30 and 20(B). Referring to FIG. 20(A), when the switch 42 is turned ON, the signal
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Wth reference to FIG 3(B), although the setting operation is perforned 25
in for each colum, the present invention is not linted to this. As shown
in FIG 44, the setting operation may be simultaneously performed for a
plurality of colums. Hereinafter, "to performthe setting operation for a
plurality of colums at a tine" is referred to as "to make nufti phases"”.
Referring to FIG 44, while two reference constant current sources 109 are
di sposed, téwrentlinig 801w phe waferencewpnitanpeurfrentrsearce #by anchfowsdromf theence
constant current sources . 47 through differently di spgsed reference

const ant cufeiBiECE SpRSIRRL CURTER SaNTCs istor the CUFENbSOUTRE CHEWY tant Althistime,
ircuit 414 i i in FJGS. -4 46, F| G 45 sh
ChLe ¢ TA00, LEt Sl B  AROY BB o el B
current sousgend egitbht fIGWS sﬁﬁrﬁ@ﬁ)"’ﬂlrbﬁglg Ruttenf Paths 0, hhéE lgeﬁegx\éﬁ@ﬁﬁerﬁ' G

6(A) is applied to the portion of the current sodrce circui The vi deo
signal i$ usanceeircoin20, hoshowadnFIGII06A).of FIGEL2G(DY shviwsSthereRitioakhipUatt
but for the original use, that is, the pixel control. Thus, the video

si gnal is nths timeectNgedlensuo say the selatienship ingxpressed @8ili.420,+ bnd is i nput

t her et ' | ogi.cal 10 ator. | ddi g i t ' | i | ' t to .
he Togi cai_oper aTB Mo RE ceeient rGrédfutla Troh dfe ferdiePeg confaaCoiity,

f \ . : | ' | d
perfon™ a LAt APl 89 Bbrdd's YUPasORAbd AR YanallEr UdRGNSAOIE 27

the signal Tnput ffomthe set I ne, a tput a signha ough

the output {refisistond 43 4ad d4Ar@ ORRD tAecHtmpY, I Ba alifl at#)EQPawﬁsmﬂlishé@.m the
| ogi cal operator, the setting operation is controlle or the 15 current

source cl® cuit. |'hhemichavgeyis gladualbyiacaimulatedaindo theecdpacitor ebement| 46, and
switch between the pi.xel contrql (image display nd the current source
Sircuit contmotentgl di rqncaelngé%ﬁramwm P@Y%?)O'?\heleelrpé%ﬁ of ithe ¢apagitari t ed

to the | ogi I Cl it l.on Ci,ycuit is
capabl e of omstErc g o ARG BAERADY b GftrRE e Soh et qitbdes
current SOUR&Lreath&d Vi, (g)@ﬁit 'Rkin FiS. M)?mmﬁist&_@, el Brtuthed'ON, 4fd ©F
the like, a switch may be provided to performsw-tching. So far, the case
of |i ne- seqlyeltisastablished.hassdesoribed aboves dinddeky,, =t e+ dgsehidé I, gradually
dot -sequential drive will be described. Referring to FIG 47(A), a video
si gnal sthpfi¢@sasesorthe quread keaps flowing.sa(Hiasge ascumalatiomde continupndy

(Lm0 O SpGRRh Y SRR LART 2 o T oS er 411 Further, the
The potential difference between both the electrodes of the capacitor

element 46 serves as the gate-source voltage of each of the transistors 43 and 44.

Thus, charge accumulation in the capacitor element 46 continues until the

20 gate-source voltages of the transistors 43 and 44 each reach a desired voltage, that
is, a voltage (VGS) that allows the transistor 44 to be flown with the current jata.
When charge accumulation terminates (B point in FIG. 20(E)), the current 1, stops
flowing. Further, since the transistors 43 and 44 are ON, I, = I, is established
(FIG. 20(B)).

25 Next, operation for inputting the signal current Ida.a‘to the pixel will be
described by using FIG. 20(C). First, the switch 42 is turned OFF. Since
predetermined charge is refaincd in the capacitor element 46, the transistors 43
and 44 are ON. A current identica'l_ with the signal current Iy,, flows from the
pixéi 477. 'Thus, the signal current lg,, is input to the pixel.' At this time; when

30 the transistor 44 is set to operate in a saturation region, even if the source-drain
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perfornmed in accordance with the video signal. Thus, the dot-sequenti al
drive is perfornmed for the case of the structure shown in FIG FIG 47(A).
Note that, in the case where: only in the period during which the sanpling
30 pulse is output, and the video signal is supplied fromthe video line, a
switch 101 48 (signal current control switch) is turned to the ON state,;
and no sanpling pulse is output, no video signal is supplied fromthe video
line, and tvedtagetdfethe vransistdi044 (varigsatheceurrent tflowingr inl thevpikehgan be tflowaed t o
the OFF statge, operation is not conducted precisely. This is because the
switch for WHRQMYastiancyurrent remains in 5 . the ON state. In this state,

when the switch igna}l current .control.switch) iLs.s to the, OFF
state, since t he]lgapé gf’ﬁ% PéaﬁB{rePEB}j{m{ SITERY SBAPY@IQ" #ﬁjé' n&YCTL ¥heRthe o
i nput preci ; ' i j j : ' i,gnal
subpl i b {1 orch 421t A0 rhibd ORE, £ Sdrrit SO MRPf Mepixe 37y 60Ing 0
sw tch 161 dustepnaupplied effdmt chec ecferericesedristint aperiesquatei41ed. Tideis| aheh

circuit 452 may either be constituted only by a capacitor elenment and a
switch or Hbéttingh operatioadiaysettingrawigrial dfor tthe | currant ssonage cirepits20mdannbe
pul se is outpyt, the video signal ,is supplied fromthe video_|line for each
col umm, t he‘“ﬁuf‘lln@weﬁoﬂmdlitiaﬂﬁ%%& lYY‘ﬂér‘ﬁc BBWF‘BP éwqt&ger?téor@efortlapvmgm
state or t k= in accordance with the video signal, and the supply
15 of the r(}?ﬁrgefrtl ﬁi@‘?ﬁle pi xel is controlled. Thus, the dot-sequenti al
drive can be inplNsiNheshse APh&rét et sicdd BEIhe itBMBistordf43 Rd! A Ghe Glutay 452
is used for the pixel control but is also used for the setting operation
for t he lourdiffatent owilt decdescuibed. SiAnc epsuitionhbdhghe cutrent souect tircu 223 is

usage, the output gvi'deo signal ) of the latch 20 circuit 452 is not,
directly i rilaf &0 the aboys-descriisd, eperations therefore, apdescriptionphereofevidk be vi a

| ogi | - | ogi | h i i
et vaen t natl Her o whliCing ety BRI Rior %5 AR BFe biiudly affere
di spl ay) anfle k{gﬁag g§ﬁgﬂf 1,45 is@g%nt fhe r\ﬁiféi'@n?ces&ﬂﬂ?ﬂnt fBFrehf SordE 481k fiﬁé\Hfa

circuit control. wever, en selection 1s sequentrally perforne rom

the first olifferemt tfrorh ke kigmial cotronnl,, thar flodsftorthe kel 4Ng The diffeeate t 0
the pixel is.relatively long in a Colum on the side of the first colum.

On the dfhdhershatveenndspends on thediffesence betweemthe vahies nfoWe (gase width)Tom

i | is i i,at | ect ed i f the last ~ I . As
Irme)s(ﬁl tl, SaI gg‘f?{jelc}g"gtwo? ec%ria%(c)){l% g‘i“glﬁgf '?o thg pia>s<el 380bg(r:rgrres sﬁort . In
t hi , h i I i i i .
Slonal o the piihehGral e WL Bhiud SEURSrAREOOHS I BHEAS tOlTalier than g

in.a pixel thoW/lonaiedfahe trafisis@ual . This idbecatss the SpRalSERFINE 1g,,| Edifbe
driver circuit is disposed on each of the left and right sides of the pi xel

porti on 4o0ancigased wher thenW/kgvalue ef thd tramsistor 43iis s¢tdargeed Indhisrdase, when
ixel. Lp this wa eriods for .5 inputti the signal to the, right pixel
gnd thezﬁeftpe pfHE mc%ﬁ"ﬁ% ‘chf“f‘{erl\%rﬁqt'g?’éth B%Orﬂ%‘é’ihg‘ﬂ%r .?datFlI’ d‘oéf%( @)'r%%ows
out put wav t\he; i i I I ey i ed left and
Tt i et rapprtes, WECAIIRCY) O B8 tiftkeq, | THut Ind|ERA Sheifiidn 80K, ¢
regi ster 4bb.c09ﬁplefediqiﬁckly. t he operations thus perforned, the period for

inputting the signal even to the left pixel can be prolonged, and the 1o
dot - sequent i al drihedrinsistonsA¥ and B tofithel cuRenbsalires sirofit \@yeinreach tdf FIGs.

e SO, e S 0 B b RS i ™
birEity 125 07 RP 80! i Lt h bj
Cim ng. 25a Spafeehbitt 2SR v of b-Bfarilel kb YHIER, PRty ol RSO bkl o

set t i ng- dediig@aatins@hichtHe HRAASSIrOA3 FRY 4%:_@%?%%%@%& once as long as a
predeterm ned charge is stored in the capacitor el enent connected between

the gate and the Referring tof FiGe 21; ansnerabdlddapgsed constaig Qurtemt nouseyyrLe
circuit 420. Alterpatively, the setting operation may be perfornmed when the
predet er mi ST i§a semigpnductphdetice bapigia wu@hlegetﬁncm ninserhlksr4peand
(varied). " Eigneorté traasns}s?ors (p-channel type), numeral 46 denotes-a capacitor element;

30 and numeral 47 denotes a pixel. In this embodiment mode, the switch 42, the
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20 the setting operation for the current source circuit, the setting
operation nmay be perforned for the current source circuits 420-in all the
colums using tine. That is, the setting operation nmay be performed for the
current source circuits 420 in all the colums w thin one franme period.
Alternatively, it may be such that the setting operation is perforned only
for the current source circuits 420 in several 25 colums w thin one frame
period, as trangistoss t4Dfandhidh andethee capacitooplemenb 6 $oxsar drorehentrie ogirauit ¢ he
current source circuiis 420 in all the ggéunns. As above, while the case

wher e one COFFSRANALRS fQ.2 CRITERt SQUICE CHCWhA8ed i n each col urm has been

descri bed, the pne i ti IS im g 4.hi rality of
current source ors Ss oG dr e piciiiyel lFhYiEer 43 ik Rodnod «f VU hed
FIG 2 is dpghi REidOtHEoP R bmitchd td1ehe ebneaht ofrrent SoNiree 1.1 CAli doupée FI G
3(B) is considered. The structure of the constant current circuit 414 in

the above eegieniaf tteoprchiannél GansiStor M4lds avhnedfedsto4¥ddhand 4 keaini regior i n
the case where FIG 6(A% is applied to the potion of the current source

circuit. Utk Hecomiectesl top tarmainal A8 of theelightemitting; ¢lgmepbddt | inecah be

f d, f . h d the in i b
2 bl | aneo gt e, Apafibr Smity 56 s HhfeLBA, Lokn BR PR S8 °
regarding eR@uode'is ’Honﬁ@ét&ﬂ%%!ég%ﬂté eil{btxto%s DfAR8! trddsiEoidr 4Y Ghd U4, CUtfie

according to the present inventi a lrayout diagramis shown 1n FIG 87,

and a corr eapavitbrielemnentcd6 plags agoioof holdinmp/\watessotde véltages Of Nw erandistors hi s
enbodi nent node . may be arbitrarily conbined with Enbodi nent Modes 1 to 3.
(Enbodi #@n#3vadet4] I n this enbodi nent node, the detailed structure and

i f th 5 si i dri ir.cui. 03 in FEl 15(A) wl
AIICART - YRR R et AT O
0 N e IR ) R 2B Regh S ATl i

gr adat : 's™a ¢ C Vi ew the si ne driver
circuit 403hid) 4 Qescifinothepesfl Ml Bt ofdiftedHekd. dir0iherlcagy _@)ﬂfﬂebighililg i ay.
The signal line driver circuit 20 403 includes a shift register 411, a

first | atcleutientspurcé1@rcuit secwhithl thec holaritiesiof thie3 transidtoas c3nandd4 awe r ent

circuit _ 414, The, operation will_ be briefl lescri bed bel ow. . . The shij
r egi st edd 4£hanged Bithent gaanging the cutrspls oW &r?ﬁtmnmt ¢ girgpitdiagram ei)HG-
circuits (R ‘1 Sel with a clock signal (S-CLK), a start pul se
(S-SP), anﬁg%nﬁﬁa’eer (faécfggﬁ%odcfk signal (S-CLKb). 25 In accordance with the

timng of these g ' edll kgl rom
g 1h 908lon, IRERARMBGNDORALATEE) WINRied WithOH Bhingidle 1RE

The sanpling pul ses, ve been output fromthe& shift regis .

are input ftearfeheflow diredtidrch This wonforti?to theboperatign ikhhstratetein FIGn4B sso
(Digital Data 1 to Digital Data 3) have been input to the first |atch
circuit 413hatadessriptionthaspehwill bg omittedhgieaed i n each col um in accordance

Wi th thg,timng % s\{\lkIHrﬁz;}y:[ ?ne tl?cagmriexqpsoSulrce cPrLcjzluﬁeoti 1%1(‘;.”%'} the current having
| the same magnitude as that of the signal current I4,, set in the current source flows
to the pixel. In other wordé, the signal current Ig,, set in the constant current
source is identical in value with the current flowing to the pixel. The current is
not influenced by variation in characteristics of the transistors provided in the
25 current source circuit.

In each of the current source circuits of FIG. 19 and FIG. 6(B), the signal
current I, cannot be output to the pixel from the current source circuit in a period
duting which the setting operation is performed. Thus, two current source

- circuits are preferably provided for each signal line, in which an Ioperation (setting

30 operation) for setting a signal is performed to one of the current source circuits,
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In the first latch circuit 412, upon conpletion of video-signal retaining
in colums to the last columm, during a horizontal return period, a |atch
pul se is input to the second latch circuit 413, and the 3-bit digital video
signals (Digital Data 1 5 to Digital Data 3) retained in the first |atch
circuit 412 are transferred in batch to the second latch circuit 413. Then,
the 3-bit digital video signals (Digital Data 1 to Digital Data 3) for one
line; ' whi cindaneopegatiom@idputopdretiericiondnputtiog Igi, te the pixeBis perforimedutsing t he
constant cuyrent circuit 414 at a tine. Wile the 3-bit digital video

si gnal s ( Dithf PHICT BUITENYSQUECHCHEY Data 3) 10 retained in the second latch

circuit 413 are i 0; { s t Cl ' | i ng_pul ses
ClroU L HE3 e WMy i, ERSYRE U SERR: ShGEUDA ot STH Aot
iterated, aig ngtde@frintiPRlab the'sanme tih!ié}”@nlgr 8né Rerent %ﬁ?&e‘éirc{m%ﬁy' Be @
case where the constant current circuit 414 plays a role of converting a

di gital si gnevidedtfor eachaculunm. siTheaturrém sbhrcecsirculitof eavhrofdfIGsc BOCA) ind 5
414, a plurality of current source circuits 420 are provided. FIG 5 is a
schemat i ¢ A0y a5 similardpdhe icurrentsainte gircwit of FIG. 18 exeept for theecconheetion

' |1 ini-tht | +2) - I . Note.that FI S t he
whare a1 oRBACAEERGRY Pahes,, 1A S ciouiE itshfioob il 7Y BasHolAn | s
et 18t U R G rted "t |
b, and o  erevagorc e Alterdfol BF dagflide AetncRicyS LELA RlordienCrof BT

si gnal i npwonktagtichitent S6urcs aindatheFeurkdirIflowitigh £0in itle SUiBhi SSurée Tirtuit.
termnal b froma reference constant current source 109 connected to a

cur rent 1pi nhe eniremthsanr¢e icinguits ofr Fre. (Btandl 46()t adeesimilat,lexcept Tor she
provi ded bgﬁﬁeen t he cur r.elg{)G -Eour ce &lger cuit 420 ﬁngl a 25 pixel connected to
a signal | diéeigRce 4pmagritudg betyeen Uegrurend supphed deom the comstanhcdrrent 1 t o
113 I - D 3- Di i ' I n t . Wh .th

L3 are, conbply i Bl defbh MepHid hond WA RuRER" She s SHREAGT Sul
source Cirqg. 4Q?A?,Qﬁ11?'th‘fgate%dttth%?mé #hnsistoPig Jli?fe?@tﬁ%e%?ér?tlfe%tt\fd €o

signal is a dark signa e swtches (signal current- control swtche 111

to L13 are dperatom amal thedinpot operatioppinyFiis. 6€B) ahd 40(B), pntethe gitatengh It he

current souyrce circuit 52 420 has a capability of flowi ng a (gredet er m ned
qn

cur r ent 15a/8 differeatbeyren thei gHing eperatinn angnthednpatpperatien; and otherg age

trol wheth h t i l[jed to th i | .or. . f [ to -
F1G s tnaviesaPort R B e R b€ Purifn’ Hr& SRl FRH 1% sour ces are
di sposed in CO”*IﬁEQEW'SPﬂge Hrkdht sBERETitcNfts tqusTf@aﬁa'QuPIhetgggrt.a\l%hﬁ%ﬁt of

currents supplied fromt current sources of the respective S 1S

suppl i ed t dgt.heet $n ginakonstasiscuridmtsousce adibtheovalnanif thelicogeht flowind to 4Het
al so has a function of digital-anal og conversion. ) ) :
pixel are dependent on the sizes of the two transistors provided in the current

20 source circuit. In other words, the signal current Iy, set in the constant current
source and the current flowing to the pixel can be arbitrarily changed' by
arbitrarily designing the sizes (W (gate width)/L (gate length)) of the two
transistors provided in the current source circuit. However, output of precise -
signal current I4,, to the pixel is difficult in the case where variation is caused in

25 the characteristics of the two transistors, such as threshold values and mobilities.

Further, in each of the current source circuits of FIGs. 20 and 21, the

" signal can be input to the pixel during the setting operation. That is, the settihg
operation for setting the signal can be performed simultaneously with the
operation (input operation) for inputting the signal to the pixel. Thus, unlike the

30 current source circuit of FIG. 19, two current source circuits do not need to be
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Note that the setting signal input fromthe ternminal a corresponds to the
10 video signal supplied fromthe second latch circuit 413. However, since
the video signal is also used to control the pixel, the video signal is not
directly input to the current source circuit 420, but input thereto via a

| ogi cal operator. That is, the setting signal input fromthe termnal a
corresponds to the signal supplied froman output term nal of the |ogical
oper at or t hprovideddpriranglesignaldingetting control line. 15 In the present

i nvention, setti of the current squrce circuit 420 is perforped in
accordance with th BIE§FaY myeRiien Wﬁ}ﬁ‘lﬂr@%twﬂtf&wn%wsﬁssttﬂ%"rfﬁfgw&
operator t i 9Tt L |kl fr o, t pput
termnals o ﬁ{gatﬁg'gﬁggﬁg ope%i{rgﬁeﬁgﬁésn%%t&w Hﬁtd ﬁéeﬁéslf%%ra (tgélrlér §{s?tr§§) di ng
to the video signal) supplied fromthe second latch circuit, and the 20
other termnal is input with the signal fromthe setting control line. The
| ogi cal @pefEmbedipent Mode 2) | ogi ¢ operation of the input two signals, and

out puts a signal O,JEror’??the ouéput, termnal. That is, the current source
circuit 420 perfofhfsaBoue has dgsgbed that; fasthe curmgat souge cguit shown inFIG.
accordance yd N u ked fromthe qutpyt termnal of the |ogical
oper at or co#ng(;c}t gggt %@hgb@ ta i%éﬁc% ﬁ{]? m‘eg 9 rﬁéﬁgﬁy’l BYQ GHrent SpBERe IRy de,
because of & Gide@ b PN di r SRl GRS

per form ng BFg?t di gi tafbdgr%g%i?iqgﬁ @?ggfg@?ﬁphﬁie(e cul{re?lgén(t)fglgur ce (tzlgtff“(l:rtffats
420 are prosircldd fsousedaed peefornn the/Settingi gperhtiony ardithe Sothed caftehr eouicae
three current source circuits 420 connected to one signal line are set to a
30 rati otOof cicuit 3s usad tohpeformethe sefting tepesatiom bEhisois borausd the SAtings

| |s. 53 F th tr.uct f. th t .Ci it 20, _.the
e 5 o R B S B Al B s sl bl 11 o

7, 39, 40, - rdait i t . rente I iLts
420, hot orf0dinteRl mac i ifctoet HEFOpeiaBion At A8 G3F KuEnE LhGKe
enpl oyed. Scikduit #21So0tY sédomd Bliird@l sGirce Wiktcupha2? dhdwhl ¢ FG. 2 oL ek
dedi cated reference constant current sources 109 are respectively disposed
for the 1-bdascribedwiihreferenceptoeEMmt8.i nvention is not limted to this. As
shown in FIG 49, ref fﬁrﬁ&ce ,consf,ant current sources 109 the nunber  of

whi ch i ssmal | er Nefgthahthensigaal ling dsiver cHgyitjacludss dhe qurrens sauugensireuiti ¢
may be such V. raf arenc C Nty current source 109 for the
nost si gni f?%d;gﬁé%pktrfgggﬁrtﬂ‘eﬁafcﬁicr%%&e?ﬁfsh%gikseposed; one current source

circuit sel ected Iqr ¢8 Jpresetitainventioh, 0&”§eﬁm§ Ssqgkmehﬁmcwo&ﬁ i RPAREA LD
one colum is set; and using the current source circuit for which the
setting opecatéspnndato alvidedyignebsupsieddafiromda sedmdolatelatiromit i4d3pehat igd
for other current source circuits. In other words, the current source 15

circuit forthsesting signalini G .op &ostespandsato dhe didgo siemal suppbedritomehepe

er for me osegnd Sheh Bhch AR HGPesr sl n S Suu iRl S RGE " ' °
current souj pixet the Vided*signhPis il difectiynpét i e &Hﬁ’fr@tsbgfbgfl%ﬁ:ul?@m, but

performed, information is shared among other 1-bit and 2 It current
source circmput th&6to Mia ea dpgical iopetdtyr. dhendogical @peratotirenables switching

between the case of using the video signal to control the pixel (to display an

image) and the case of using the video signal to control the current source circuit.

25 Specifically, the setting signal input from the. terminal a corresponds to the .signal

supplied from an output terminal of the logical operator that is connected to a

setting control line (not shown in FIG..‘ 1). The present invention performs

setting of the current source circuit 420 in accordance with the timing of the signal
supplied from the output terminal of the logical operator. and the control line.

30 One of two input terminals of the logical operator is input with the signal
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circuits 420, the gate terminal of ‘each current-supplying transi stor
(corresponding to a transistor 102 in FIG 6(A)) is connected, and also the
source termnal is connected. As a result, gate-source voltages of

i nformation-sharing transistors (current-supplying transistors) becone
identical. 25 Referring to FIG 49, the setting operation is perferned . not
for the current source circuits of the least significant bit (1-bit in this
case), “but (corresprnding tethe gikeosigmil) supplieddromttbe sesindslageh Eircwintand the
(3-bit in this case). Thus, when the Settin operation,is perfornmed for the
current souPt8er MpW ferming iy igpuavh-the signal; from; the setting epntoblingar Thei on
in charactefisti jnter-bit,current sour circuits can, 30 be reduced.
Suppoge. t haokea) BPsflor Birdbims 2 AGHE oPPLARRLOH e Soit I ERRsoAud Bulisils &
circuits Ofsibh heASthe B fofiittal Dl Thér elcurfent Boirc Rt pettomBLiRA
related to the setting operation-perfornmed for the current urce circuits
of the | @as4 seitingi dperation wrtan pul aspecatiiDagedrtingCty tensigaall it dréfiUhes of
the upper bits. In this case, when the characteristics of the respective
current souewputicrminal ofshe logicaloperdtoees 6 of currents of the upper bits

| ack precision. is is because since er-bit . current source.circuits
produce outputs ha¥f AYTERESQUIE CHCHt ‘Vif ccontQlied ﬁ)‘ué‘nseéu’égréign.. ARPYt Yidn
has occurr i ir ragteri St 6S,iat j . i gt | S
magni 1 od, e bl GREGlpaL i i (RE thAibInE R is Shpbfid WfH & i

contrast, iQefeférceacreipfRon i &ihiihdlth,0ART 8liipats A TubRht BroptibR4l fohhe
current source circuits of 10 the nost significant bit (3-bit in this

case), i10f ocurednt@referenae eurreht) fedm thstesmamald. anong t he current source

circuits of the lower ,bits. Even when the characteristics of the respective
current source ciRelgraing Hay FlGar3(é; &ickeaityirgluding, switghes 434040 a139,spul |

diff in.th | d i at. , d t.h
G rences, LRP 4 G Rl A b R T e
const ant Cuézft@'%ufder %’!té%e‘l VG S ofH &S traflsister A3 céﬂeé‘tﬁ%trﬁggtgntﬂen fiﬁggﬂméﬁ’

24, and 50 Tn nore detal In a current source circ provi I'n each

of FIGs. 23souzée cianuit 801 ontiad seezondicuneit sowpcedizteit 4RPed signal current is
output to a signal. line Si (1 si s n) is controlled according to .
i nf or mat%%on cont dnribe finst guienl saurce ciewit 424 ren thefsgend current sayen ¢irgoit

| h ci i 3. . i| h i G , the .
sour ce o r i S snERITN R R o IENa5E Ars, bifaed R B siemat BRAY Fidrthe,
circuit, the.sirict urg, Ry Bg alviteh"Bls xﬁamtlé}ggtcglpgéyg%t 8 GNCHY @ ®S o

;
of transistors In the current source Circui mmﬂ'lq]y conne%te ,

shown i n Fldgnalddpanfrodd the2comtrd} lildviasthe sl td. diBignm sdtrédhiqreeidhceher e
the current source circuit of FIG 6(A) is disposed in the signal |ine

driver circeirrendbignsuppliedyiashe tternsingl b Foomithe referencegcanstandtouorent source
perforne i transi stors Ato C.being, turned OFF This is.for preventing a
G ront e a0 gonoieed I the, Enipontlipe. ik a Rigapebinsiosiase i Feialied o ¢ n
the transis ; HRaWhi ' [ .t .
et i ng operperisgr tRgtent 133 ICTRE e ofalRe I fhe Ao CHIenldby 13 il |
reference cthesiarint Quéfeesticesauianty tHaoflowe fomibeie ebnstdritClurkéntf ieee 108N
the nunmber of bits are disposed. FIG 23 is a circuit diagramin the case
where the chgoosres identicad with a drain current of the transistor 132.
' Subsequently, the switches 134 to 137 are turned OFF by the signals input
25 through the terminals a and d. As a result, since the predetermined charge is
retained in the capacitor element 133, the transistor 132 has a capability of
flowing a current having a magnitude corresponding to that of the signal current
Tgata- If the‘_switch 101 (signal current control switch), the switch 138, and the

switch 139 are turned to the conductive state, current flows to a pixel connected to

30 the signal line via a terminal c. At this time, since the gate voltage of the
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circuit of FIG 6(C) is disposed in the signal line driver circuit shown in
FIG 49. 5 FIG 24 is acircuit diagramin the case where the current
source circuit of 'FIG 6(A) is disposed in the signal line driver circuit
of FIG 49. Referring to FIG 23, in a current source circuit 420 provided
~in each columm, whether or not a predeterm ned signal current lda,a is
output to the signal line Si (1 s i s n) is controlled according to High or
Low i nf or miansistoroh32iis edaintaifed st 3a predetemninatl gdte ewltagegbyl the¢ apaciadr Dat a
1 to Digi talf1 Data 3) input froma second, latch ciircuit 413. The current
source ci r Elgmen 33, 3cdrayn supreniheorsespoadingotor the1signal rareent dpa dlaws tethavent
188. In thig,. ' t,,.node. .t he anghst o 180 to .18 re all of
n- channel td ?/aplgm%gh{Ar%?-tBFt“mS&t%ﬂﬁ?l di‘g'u§1 E’f;emmqggllﬁU%ﬁf § 93"8'&& glown
el ectrode Qﬁrohgﬁ thé PIRAISEA b 3BnfrbNEY Wit WAL il dhctl HiMiHe %ﬁ(jﬁﬁl of a
source region and a drain region of the transistor 180 iIs “connected to the
sour ce sh gichhractenisticSo] theatnandistorsatonstitutmgaho sigpmiabling driveeciefuit sour ce
‘region and a drain region of the transistor 183. A 2-bit digital video
signal is input I the gase vehesetthedwitsh 10k (sigankcutrent centraloswitchy) ishaot
second latch circuit 413. Ong of ourgc egion and a drain region of the
transi st or 49Psed, WhARe eﬁw’ctﬁhqshga‘écﬁﬂdcz:;éi%ﬁa‘“m? do (tgF)‘?O@’ngYﬁe“'ﬁFher
i s connect el . al 0. [ he transi stor
134 A 3. boHmefi 8% % 1l BRI Cond SRR MRNiehat LR Oid B Bl £"C, 1RO
transistor 182 f Referiing $€CPIG. BEBYhacti&tit lindldingNRvitdhed $HHT E 149JiHN
and a drain region of . 25 the transistor 182 is connected to the source
si gnal 019 néragSisior ld2d nt-¢hanaehtype),sa capanitor eldment 343 fof resaiping & gateesgiuoce and

a drain regi on of t sistor, 185, One of the sourc egi on and t he
drain regi g{ﬁ?tgge eXOP A ta‘ﬂ"e FanSisps ¢ 1% i@g % olraRHSIPE ¢hagnel, type) and

each of t nEOTF AR, B e a s Wopld bt 33470 BATsccdfe ifhchy' PO, T

region of theufty@nsi stor 186 is connected Vss; and the other is 56

connected to one of a source region and a drain region of the transistor
188. A signal i slIn nipfirdtrauntent soutceudirduéy 42hak thd sesondNarihs sbardeheir@st e
el ectrodes of the transistors 187 and 188. One of input term nals of the

AND 19315 s 428nthectveiich 844 apdrthe switchnk46 aedurmesd OMNhby the sigashinpuévia the he
second | at ?ebrmipal a. Further, the switch 145 and the switch 147 are turned ON by the

signal input from the control line via the terminal d. Then, a current (reference

current) is supplied via the terminal b from the constant current source 109

connected to the current line, and a charge is retained in the capacitor element 143.

20 The charge is retained in the capacitor element 143 until the current (reference

current) that is flown from the constant current source 109 becomes identical with

a drain current of the transistor 142. When the switch 144 and the switch 145 are

turned ON, since a gate-source voltage VGS of the transistor 148 is set to 0 V, the
transistor 148 is automatically turned OFF.

25 Subsequently, the switches 144 to 147 are turned OFF by the signals input

“via the ferminals aand d. As a result, since the predetermined charge is retained

in the capacitor element 143, the transistor 142 has a capability of flowing a

current having a magnitude corresponding to that of the signal current I,,,. If the

switch 101 (signal current control switch) is turned to the conductive state, current

30 is supplied to a pixel connected to the signal line via the terminal c. At this time,
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5 circuit 413. In FIG 23, the one input termnal of the AND 193 is
connected to the control line, and the other is connected'to the 1-bit
latch circuit (1st Bit). However, the present invention is not limted to
this. One of the input term nals of the AND 193 nay be connected to any one
of the 1-bit latch circuit (1st Bit), a 2-bit latch circuit (2nd Bit), and
a 3-bit latch circuit (3rd Bit). 10 One of the source region and the drain
regi on of tthe gatansitageroflthé transitonddRed previvwelyosett foca grudeterma@idogatand
the drain region of the transistor 186, and the other is connected to one
of el ectrodedtage by thepsapaaitoretlement 1439andaeduin tueresd gouespenging tartliet he
drain region of the transistor 188 is connected to a curren i 190, and
the ot her i|38RAlncrEeH lupg &® t&?léﬁg'é‘uFe(géo? i e ARSisios fﬂé'd?gli“ﬂﬁ’ rtB§i on

of the trangi . C Clit. o . 189
I S connect 2@@%@%%%%631@{%{&@%@@? kf‘?\gg? Pgefrllsﬁt'l Efb c?rs ggfe;a Owﬁth@@ér{a t he
ot her el gctinfidenééd bYMMRCHAdatich P Tharkeferistied Oft tHe GhRsTSIols E8AstRUANE el Ol €
of retaining the gate-source voltages of the transistors 183 to 186 20 In

t he currentsigmalline driverwitcuit20, when the transi stor 187 and the transistor

188 -are turned ON, _.a current flowsel;é;llt he capacitqr_elenment 189 froma

ref erence const antvhenthepwitshes 44 43 H&A}Bm%ﬂ%&@e&i"ﬁ and psoyrgerefthe| i ne
190. At thi t i t 1 | st 180 to ,18 OFF_Ch [ th

B b A IS M R Sl T
diff j . : t . 3 i al
G 11 or once EARES it eChidcitBE bR 190Mis diftribufid 1035 ne/ aRsisiof PAE ahl' 2

to 186 amwe thertrmdistdy 1481&s aitanpeicalty tmed tOND Hort) theasansivtors 14Eandt148t i al
difference between - both the el ectrodes; that is, each gate-source voltage
of the trandfescovpledam tsgriess apd thecrgatesedhengof carg gerngated \iol eagle . othar.

183 ‘and 1861 REIEMDTPo Qi SangRI PR g% Y 148 cot OperlE i Sumvlriente CRETROL ow
Upon compl iy it of slaeRBAH B G YL Aitch e ARSHE LBliug it 36 o ©

fully turned equent ~ current source

. conducti vi tmériaputc@g@iuﬁbh.v! Thudf thehealtid i Jusfedt Supplicd erohB2hé fernfth&lch ad
according to the 3-bit digital video signal. For exanple, when all the

t ransi stkr sthegetting apératiop danrbeethado latger dbani the velue sifatwarent rsapplied dram
supplied to the signal Jine (Si) correspontljf to the sum of éshe drain,
current of Heetermigali ¢ty thesdnpdtheperation. ¢ (Fhusnivaripussloads (SHelsassPiFingsa,

d the drajn..¢ ' . . Ly t ' 80
as been t donshtiel TL “traheiabhORMeE) st WPRRA e UfblalB ¢ pd
transi stor ket d6ndtantt AftréiitGBatce! édiCbé Shirged even faster. Consequently, the

setting operation can be completed quickly. In the case where the switch 101

(2]

20 (signal current control switch) is not disposed, when the switches 144 and 145 are
turned OFF, current flows to the pixel connected to the signal line via the terminal

c.
Note that FIG. 8(A) corresponds to a structure in which the terminal d is
added to the structure of FIG. 6(A). FIG. 8(B) corresponds to a structure in
25 which the terminal d is added to the structure of FIG. 6(B). Thus, the structures
of FIGs. 6(A) and 6(B) are added with switches arranged in series, thereby being
modified to those of FIGs. 8(A) and 8(B) each of which is added with the terminal
d. The structure of the current source circuit shown in, for example, FIG. 6, 7,
- 39, 40, or 42 can be arbitrarily used by arranging two sWitches in series in the first

30 current source circuit 421 or the second current source circuit 422.
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As descri bed above, the gate termnals of the transistors 183 to 18S are
connected, whereby setting-operation informati on can be shared. 15 Here,
the setting-operation information is shared anong the transistors disposed
in the sane columm, but the present invention is not limted to this. For
exanpl e, the setting-operation information nmay be shared also with
transistors in a different colum. That is, the transistor gate termnals
may be connect ed The stracuiré fieveliich ahé wureent 3osicet circuit 720 3ncluiinghforbgichof
current source circuits to be set 20 can be reduced.. Consequently, tinme
required fotignalelinethe dyoopurenti soures girpeits, cramely, thenfizssidand seconsd ewrsenthe
nunber of circuits can reduced, .the |Layouyt . ar can be made spall ., In
FG ha” ¢ pioudts Critadt anigteds & ianimil: 2y Howiior,Badiesal devention;
with the tr e G0 -bei L Sl : vent i: .cuyrrent
25 | eakage. i%Ir!ﬁirt t lﬁlﬁd f‘—[félg)'S 1T?% hgﬁ@l‘ae? 2 &’?F”&ﬂ%"rﬁ‘éﬁ Sir&eialtdg%%r@%t élggﬁlral(l:lge fs :
circuit is hdepitsalaniyelimiRds¥hd ehin He3set arbitapPy edAl ;ﬂuﬁeﬂft]v:%?f clirfent isBfrce
transistor 182 in the structure of FIG 24. Referring to FIG 51, the
switch 203 ¢isciitsrmay berset isnch fikat comnistang coppentisowoes anecprosidedr coatkspbinding
other tinme. At this event, in FIGS. 23, 24, and 51, when the drain_ current
of the 30 tgHIPsaBd that signal eureents Ase rsehitoothe; gUITERty FRYICE ogirqulls bynthet he

drain curre t e r istor 18 r et to a.raij0 of .1 : 2
e "he coromshint iRt sawess, Bof GRARPE: Plrad dirBP sSGer ichiss %phmdy e
design is | es Wi( ' n -engt h)
of the traﬁg&s‘,ﬁ)ﬁﬁ%\%&ghok@ggﬁ' t ('qu{ T azﬁgﬂ?eﬁrﬁéﬁgéﬂ%ﬁ i(s\gg% Gigflrr gﬁe}nt S
are set 100 feferedce cénstant-currést serces 108 fobake respectice tderevit doarcei gralitsi S
used in two uses for the pixel control and the current source circuit
control , th#2@i gher examplg; itanaybe sych tate -bitrekerengerconstan qugentcsouses is

20, bui o [0S B ES PEl Geh Lhe bRl
193 is con nﬁegéll%gcé Cohbanf %‘JHEQg s&@rcﬁ?\i@b{%ﬁ Jé)'?)geq : %gf%ai r}ﬁn%hp ?{xr lone C&F]ﬂl%]?t ed

to the seco tch circuit ne 1 npu ermnal o
the AND 193cierlGonesd gifcdifs 4200 afidtal 3-b8 refitbned coristmt canent fsureé iehsddsto
connected to the 1-bit latch circuit. However, the present invention is not
limted o sdtiassig@rlecusfent fier ompof thecouriendiseursie ditenitad01 9 I hwsy 3thit displagct ed
to any one of éhe -bit to 3-bit latch circuits. 15 FIG 24 shows the
current souf¥EdePsERIIed:o0 having a circuit structure different from that
of FIG 23. The - CI T CAn th 4 i.n 24 i I h
that & suitoh tortihireef HivERcha#ith indisboldublcrre iy ShobhiathE iRHUAES, ¢
186 to 188. ofwaiifi inl FFT RRAUFactdridiich Bﬁd@ﬁﬁ]?l'yta d&irdttatret td e Mbdd93 to
“each of the 20 switches 191 and 192. One of "'the input termnals of the AND
193 i s connect ed Thist ¢rebodimend| mbdeanaynibe arbétrarilyecombined mwitht Eohbotdimerte
second | at CE‘ cjrcuit 413. In FIG 23, the one input termnal of thé AND 193
i s connetd eQd$ X-he control line, and the other is connected to the 3-bit
latch circuit (3rd Bit) via an inverter 194. However, the present invention
is not limted to this. One of the input termnals 25 of the AND 193 may be
connect ed t pERBYdiRRéhtNodb8]1-bit latch circuit (1st Bit), the 2-bit latch
circuit (2nd Bit), and the 3-bit latch circuit (3rd Bit). In FIG 24,

al t hough one of the ther embwdiment trhedswihe stri@ture s of cnrléghite dniitiinghelesticei n
region of the transjstor 185, the present invention is not Ijmted tg this.
One of the cluding the signajdine driver cirenitiaf, theopresetcinyention willcbe desastbedr ai n
30 regio of. ttﬁ trlgnsi stors 183 to 185. In this case, however, as shown
in FIG 9%, UsingFIG. 15. :

Referring to FIG. 15(A), the light emitting device includes a pixel portion

402 including a plurality of pixels arranged in matrix on a substrate 401, and .
includes a signal line driver circuit 403 and first and second scanning line driver
circuits 404 and 405 in the periphery of the pixel portion 402, While the signal

30 line driver circuit 403 and the two scanning line driver circuits 404 and 405 are
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. . . 59 when the input ternminal of the AND 193 is connected to the latch
~circuit (3-bit latch circuit (3rd Bit) in FIG 24) that retains the video
signal that controls the transistor 185 to which one of the term nals of
the switch 191 is connected, the term nal needs to be connected to the
latch circuit via the inverter 194. 5 The current source circuit 420 shown
in FIG 24 is simlar in operation to the current source circuit 420 shown

in FIG 23 provigdd ilhBIG.Oo15(A); the prbentianeiticn fmétdnned 99 tid THe mikber
turned ON, a current flows to the capacitor element 189 via, the transistor

185 from t hef deiver @n@elt&my beat arbitrardyt d@@gﬂ&dedemtdmgl@mghecmxnbstmdtmm t he
current lin Thus escrj ption,thereof. w| , omttedl |0 this
enbodi nent Sr’(%‘ép NﬁaSAWRPPé QIR tk‘ outside, 1o the-sign W‘fﬂ girgy 4Bﬁeand the
transistors i r n FIG 23 or
24 are of n- gsﬂghﬁgpaﬂld &a‘hp ﬁlt,gc préeglg{r'\ |irvtt\r/ugfrgtt‘|ﬁjc‘)‘na(h:.&s‘iOnsl-1 %91 ﬁ&r?%\g%bt o this.

P-channels transi sTRé §trﬁ€ﬁiré§ aftl Bperdfifls oPPlRe fikdtURdNecbn séwﬂlﬁ?tlirﬁo&ﬁf&
circuit 420 in the case of using the p-channel 15 transistors I's simlar to

t he oper at i cincultss404 bad 40Sowell ecdgscribbé uysmg FIGn 15(B). tTiee firstemtd setond

whi ch a current flﬁws 1 s changed and the point .in that the capacitor -
el ement i s ¥GAREE Uae dsivepciroyls B¢ apds40ach include arshiktiregistencdlSoandual |

be omtted. b\\mgﬁn% the channel l) ansi St?‘t"ﬁg %@5}1&%&@ dpv@%'@ not
repl aced 20 i'tn is
not changeda&%mmee@ﬁh'y g&%t@ﬂ Gtt:t , SYTRR AR (SRIPCERA e

FIG 7. Note that, in thi SC|pt|on een nade

of the stor uclook QSgrﬁth((GO@Méﬁ)l Oﬂﬂteﬁéaﬁdﬁeﬂ&l s}méhﬂg pelses hh?llfﬁ')dri@\WhES)dffbrt he
case where the 3-bit digital gradatlon display is carried out. However, the

present i nvédR pEminpat 3¢ saanning rhltee,dandathmca@nmg lings allessqbde iebinea stlacted
signal line_d er_circuits_,cor ond| n ar bi t rar nber s _are
desi gned wi ?tﬁ{ é’ hclénet 0 ?'Igl“@fs e??ﬂHB\q%rX WD tg 9°B'é9ﬁ€fﬂ?ﬁ'n@e .
di splay wt number of bits. In additi on, this enbodi nent node
may be .ar bi %‘%F@%@%n@ﬁ%sed wi th Enbodi nent Mbdes 1 to 4. 30 ~ Further,

with reference toNbi¥ thattHostri@itie Aafde Suth BALAMER:] sHHtdr chQut ls%?&%dand
dot -sequential drive can be easily. realized when performng displa th an

ar bi t r arip nbetiseen dhe bhltfbteg@er 40t amdithesbufifercd@8.r cDispositionarfcthe Bevel ishifter
di sposed for, eaCh@i}‘ @tg line in FIG 5. However, as shown in FIG 2, a
plurality ofirgult¢rablessthsvoltage amplitadetobeinggeasednosed for each signal

const ant current g AB0GICTE BdS A bechbliRriy iy Mo m abbdpchy, °°

FIG 49, . Mwdesammidant current source 109 may be shared by the

20 [Embodiment Mode 4]

In this -embodiment mode, the structure and operation of the signal line
driver circuit 403 shown in FIG. 15(A) will be described. In this embodiment
mode, the signal line driver circuit 403 used in the case of performing 1-bit digital
gradation display will be described by using FIG, 3.

25 First, the case corresponding to FIG. 1 wilt be described. In addition, a
case of line-sequential drive will be described. |

FIG. 3(A)- is a schematic view of the signal line driver circuit 403 used in
the case of performing 1-bit digital gradation display. The signal line driver
circuit 403 includes a shift' register 411, a first latch c.ircuit 412, a second latch

30 circuit 413, and a constant current circuit 414,
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plurality of bits, as shown in FIG 53. 10 [Enbodi nent Mdde 6) In the
present invention, it has been described that the setting signal input from
the termnal a showmn in FIG. 1 and 2 refers to the signal input fromthe
output termnal of the |ogical operator connected to the setting control

i ne (not shown). Although the control line is showmm in FIG 2, the line is
a different 15 wiring fromthe setting control line. A signal input from

t he out put term @yerationswill bgbeieflyajescabed. cDiskifedgistert 41 Batonstited
control line is used as the setting signal. One of the two input termnals

of the | ogityaforogrampler aipturalipuef flin-floprrireyitg(&F).(ansk 2 elaskrigna) SoCLED,

i d i gnal ), that | t, f th d | ircuit 413, th

bther | noud et hotes (- SP) Fabih e TGO HanaCsH bRty ok Gt Betetor fy
Rl ! : ! !

Pwo. i gnal desofifics 3 She IRALAL OF MELd RIS caffliine BEIE 18 Faubhifaly Pl

t he signsgl dumutthé,reﬁr@nﬁ.he output termnal of the |ogical operator, the
current source circuit conducts either a setting operation or an input .
operation. 25 | nTihei ssmplingopulses thabtiaye been outpuh fromi thehshiftetegistey 4ldgast i on

f the ~ . ' it.w] . d .i,bed usj FIGS. 25 to 31. |
by 5o B onBoch b i b DR e Sl Sic Bl o "o
per odi & 1Bet AT GREAT 412 yn Yiteor s FpiREhin el sBliohg inafifgnb™
(referred tyjtReheSin ﬁféﬂﬁn%%fpﬁdgarﬂﬁliﬂ%ﬂ\gk&h one frane period is divided

ubftra ods,

into a 61 pluralfty of ne ‘pe as showmn in FIG 26(A).

Her ei nafiper, t he Ihuhe -fisailschwirait 442, ugon sdmipletitas of ivildeb-sighal rdthining’S,
and the subfrane nethod will then be described. In ordinary display devices
such as | i qwetationgdngolunapiathedast cpdamanduring athosizental retagn geripd.eslatch

f f .. b 60 That .j h | | 25( A .
devi ce por toTRsdapRaR the Atk ptonesifunt B3 AmeRe iR siedalsgrlpineh il hertiBticer <
(111 cker | ngy@h drcSGr S2)ard HhnRfer R HACRCBNeZRBbAA itch xR €Y s

period during one .screen rendering is per I's referred to as one

frame peri agsulf,brerlind eidb@Seﬁ%@dls tré@irfed in- the asgeon® 14tehl cireaits41BMire inplit fo
25(B), a period represented by Tc is provided after scanning lines are

sel ect ed5f rtherconstanti qustent citeuit 414 lag theasame time. i n one frame period. The:

period during whigh.the scanning |lines are selected fromthe first line to
the last |ine cor‘&ggﬁéli‘ﬁjgl sAgHAls refainedrinfhe seeend lateh sirquit 4d 3; arp heing,

pixels: Fl __cf:i?putzé)(t(ﬁ)e @({Hta%é(cﬁ}reﬁﬁgncfilf'%ﬂ?sz\/rhsﬁgg spiumﬁlare again output in the

shift register 411. Thereafter, the operation is iterated, and one-frame video
signals are processed. There may be a case where the constant current circuit
20 . 414 plays a role of converting a digital signal into an analog signal.
In the constant current circuit 414, a plurality of current source circuits
420 are provided. FIG. 3(B) outlines the signal line driver circuit in the
periphery of three signal lines in i-th to (i+2)-th columns.
The current source circuit 420 is controlled by a signal input from a
25 terminal a. In addition, the current source circuit 420 is supplied with a current
via a terminal b from a reference constant current source 109 connected to a
current line. A switch 101 (signal current control switch) is provided between
the current source circuit 420 and a pixel connected to a signal line Sn and
ON/OFF of the switch 101 (signal current control switch) is controlled by the

30 video signal.. When the video signal is a bright signal, a signal current is
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15 waveformin the period Tc. The video signal waveformis variabl e anong
frames. As exanples, the video signal waveforns in three franmes are ‘shown.
The length of the setting period Tc is not specifically imted, but is
preferably set identical to a one-gate selection period (one horizontal
scan period). As an.exanple, FIG 25(C) shows a video signal waveformin a
period 20 Tcl of the first frame. At this tine, the video signal waveform

I's control Isappled fronindie eurrenttspuicef ¢irunit 420 setepixdlat Eurthet, Owlhén thk3vibleo t he
current source circuit provided in an i-th colum becones Hi FI G 25(D)
shows a vi dégnaliigadarksigmabthe |sw1t§hp1:,(}1| (5@ng zument pentselcswidch %rlamentralled hi s

time, the VI such that a

f t f th
econd |t CIFUaD SBAPD & PYTEG! (A BenEly 1@&!}@ e SOHE STSUIAZD b B

ber i od Te3 CopagiHy B ffing d fedéthinlnal hE Shefled s aﬁ%ﬁ&ﬁ&?pkﬁﬁ& s
control | gd t5yké phedior abt fs%%ueﬂwthegw%ﬁqm r%q@gnﬁhcﬁ'rélﬁlﬁohn‘ﬂ)i heq he

current source CIrCUIt provided in“a k-th colu econe e setting
period Tc corresfardhet sirectyer 0bthelcniregt sdnirch ditenitc 420 eﬂte Suctatt O€ the
circuit fox . which a settlg% operation is perforned is specified anong a

62  pl ur alGUETENGfSORIGE EHEUiL Showa Y, fonj examples ElGed, i7Ta 3G ané? ¢annbe

75 cant rof rithfuasy el Fobshd GRS Sl Sl 20, Ral bhFF o S bi ™

circuit foralghi h_u-ﬁh f StAFELOIRS i msl formed beconmes Hi gh. As shown
in FlGs. 25(C) o 25?’6(5 In thg ng{l&“e 550[3'§gr| od Tc, the current source

circuit 1bor whi cile settingngignale lgﬁmdnomstmetd‘rﬁﬁﬂﬂdala)rﬁd@pﬁmﬂs g6l thervidegh
frame peri od. In one frame perio not only one setting period Tc, but also

a plural i twma s%mhﬁg fsem this sgeondajatple qitcuit 423 Howeaver,t sinae thhevideot i ng
d T ded t d t f d

e’ brovi dedind g5 aloaed for EanticlShemirg @s{w’s@g signaldsinpt Qi shnmu%%o "

25(C) to 2 t

thfa 12| rgt tqgg)cullt'ém”yr#%g gfrllglhﬁo f[l é’q’ ecorer{éﬁl-l Eoélgﬁla%ﬁ R/I deo

signal vaveSpecifically, ¢ settihg aﬁh trfﬁdmttﬁeltanﬁnmwbafms iifs 6Qhe Biphadf
the first topbltast gol ums areig;:ﬂ(’)nt rpt;dl | ed to becone Hi gh. qOS Sn therggzg;]sae

wher e tHé supplied fopmran ovtpwrtdrminal jofpthe logmahmperatmathd@es peemhecteddo a
swrultaneouslgwﬁor cur.rent rce circuits of the . gnal line driyver

circuit saproldmg. ¢ elndgfa PEeseat iprenfiancsetting of é}t“? F%’de@p‘é}“&?‘? ﬁﬁc‘iﬂé

per f or med t|n tlon
(s por or el RFFIOBRRL I scoFRRe R o bR My i 88 ot sEPvBRRRE'

the sane tltHElo%@alQ’pefrah@r ebhRictdiPfdtheisBitinpecon@t iBer e the setting
operation and the input operation cannot be perforned sinultaneously for
current source ciOmuof tyo duputdetmBmils ofthei logical spémtovisiinput withsthe tsignal
operatlon |sg§erformsd are specified in the setting period Tc, and al so the

set t i ng 28pdrarespendingto the: vidgo |Skgftaﬂ1bs‘§@tl13ﬂrf§jofﬁéhp égcqr@ lageh thﬁ‘illé aﬂdéb‘bn
D L o=y B TSV e o B s o
?ﬁmﬁ{ t Ripestbt peHoARE AAbER OISR OF tﬁ’@ﬁfblft(?w%es@ﬁdlg,oirmagulfpﬁ'is 9%ﬂgntahe
from the output terminal. Then, in the current source circuit, a setting operation
or an input operation is performed in accordance with the signal supplied from the
25 output terminal of the logical operator.
Note that, in the case where the structure shown in either FIG. 6(A) or
7(A) is used for the current source circuit 420, the setting operation cannot be
performed while the input operation is performed, as described above. Therefore,
the setting operation needs to be performed in a peridd during which the input

30 operation is not performed. However, a case can occur where periods during
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source circuits within one frane period, and the setting operation nmay be
performed for all the current source circuits by using several frane
periods. Even in the case where the setting operation and the input
operation can 30 be perfornmed sinultaneously for current source circuits,
it may be such that 63 current source circuit for which the setting
operation is perfornmed are specified in the setting period Tc, and the
setting opewhidhothe énpéraperation iis noteperormiady dpendtoexist cohbintousip e udrer ame
met hod will, b escribed using FIG. 26.., In the 5 subfrane nethod, as_ shown
in FIG 26(%‘?‘3"26’% 9%2@%@‘%@@ s I $higeeasendb 1 RIe g‘P‘FtSP dloy sandom

G vi ot ons. 1 eyl K. pf bR TR 6050 O sTRPAAT SeReabl 3 el o

exanpl e, a gsdamnehere a frane period is divided into three subframe periods
SF1 to SF3. 10 Each of the subfranme periods includes an address period (Ta)
.and a sustai n perlnothe(ficyent Tinwentiom.cthe pidedadgnal is yvedi wdspbicifynthewirgénta
signal is witten to a pixel, and the length thereof is the sane in
respecti ve SOWBEG sireuib seheacperforming the settingcopesafiqrey thescurrentrsovacedcircuity

whi ch the I4ght .em tting. el enent .emt ight in response o the signal -
witen in TRECEGHE B4 YuReodBrupn o the Ermanh soBERs AHCuopam ko, Be e,
when provi di bl j : : -l ' y
one-tine a?l%ég?o corrp%{dlegﬁagf ftr%rgetg?ﬁ[?fesggoggs}ti 0 uﬁgﬂ@fb‘?fﬁ%ﬁ%ﬁ%ﬂﬁﬂl_
subframe pe$perifiSillygshes bived signdll iSinkérely @rsigndll dontdihing thagd EShAiANE
frame period, as shown in FIG 26(C). As a matter of course, the period Tc
may be di0spbhusd ibtarebe casily eealimed dhatasagesinfprmatinisrélated 16 @ certaihfoolwmn
peri ods, be di spos i n an address period,. or be, (}isposed for each

d i I
arbitrary fifaift Be ?Vt?da‘cAE%‘BFdY e a3 thab of mmaggnintppmatien rgladed 9 Gmothesg -

t he period h | . i Lt he Y t.i ng .afit er
compl et i on Surina ind B dthagt iFaRo SRORELS Gy Ftorbh koBifu it 58 Gt
shown in F'zﬁm%@é&)ahﬂf aritl Pledesbf infagd inferhhiiGP rdlfte@6 Jth& ®IRMNS Ak s@%o
shown in FIG 26(C). As a matter of course, the period Tc nmay be di sposed
after conpl levieadetti¢al acuass s That iiydhe ivalueldf thebvideowsigred iofdach @ohien can
di sposed in an address period. Further, the period Tc may be disposed for
each ar bt r §°tfarfhlr%"f'§¥>r i Gherefore, whepatnidgesugnal of anlpe ertain solunmyissejnal

i 2?‘# nl;lr Ogtg){]ﬁae\}eleégn@illfe gg@ga@ﬁiye@ff t(:(C))lutrx?ne C%SI}l g1)r2=,alseti tgpallJ tse{erc?erg gtg?e. o4 léxtl :

performing the setting operation for the subsequent current source circuit, a video
~ signal of only a completely different column is to have a unique value so that only
the column can be set to the selected state. In this way, an arbitrary column can

20 be selected without sequentially selecting respective columns.
Moreover, the time length for performing the setting operation can be set
arbitrarily long. Specifically, using the video signal, a current source circuit in a
certain column is specified to start the setting operation and then, arbitrarily
setting can be performed as to when to perform the setting operation for a current
25 source circuit ih the si_lbscqucnt column. Accordingly, for example, when one
period exists during which the setting operation can be performed, the period méy
be fully used either to perform the setting operation for a current sdurce circuit
only in a certain column or to perform the setting operation for current source
circuits in a plurality of columns. Thus, the time length for performing thé

30 . setting operation can be set long.
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connected to the setting control line in FIGS. 1 and 2. Also described in
the above is that the signal (corresponding to the video signal) output
fromthe second latch circuit is input to one of the two input term nals of
the |l ogical operator, and the signal is input to the other termnal from
the setting control line. In this 5 connection, while the setting control
line is not shown in FIGs. ~1 and 2, FIGs. 26(B) and 26(C) show si gnal '
wavef or ms t hat amhexuﬁmlscﬂtmgnmpdretiemtdahrt@ performed lat mendn rfec tthel coiteht t he
i nput term nal of the Iog| cal erator, that outputs the _setting signal.

FI GS. 26( B)soam cigudt)a lb%a Yﬁer@FlﬁﬁS éﬂVQﬂ{ég@e%fﬁleﬁQﬂ%@Htr orjexample, 0

cach of i AT Wherd Besicds WyctndwhRi R S pesei fon B Girorged are® "
setting perdowé T oh Cffﬁrﬁ@e\{vﬁ&g%{ne%ﬂﬁﬂafr}f giﬁm%gf. Gtggsgng%ad thE deBrde6f

commencenent O a su sequén ress peri settfFng I's

perforied Sespdonhéd irdheasedy sid tie Qéttlhgﬁ);&%tidmﬁeﬁ@(mfchﬁ%e' sdieloﬁ%C OF®én Kk gh
in the period (setting period 15 Tbl) fromthe conpletion of the setting

period Tc tpsriode duwsingewhichethe sétting ophtakien Cperbeopeffaraned rar¢-|detted GpQne
setting is erforngd such t hat tt}H wavef orrm of th (g brol line’
becomes H JFAM% PHEC Ga3e ylhersan of &%’é?‘i"b‘&‘“rﬁi’)“qt @ﬁlﬁn t:.cehumls t he
setting per f | T t he
per i o0d°( SetiePdd Be sBalifi S HARAAE Frofi P2 fi"d&ﬂﬁﬁ'?‘ BFE o2t Bt i o
Tc to the GERieRNEERBMAingOdpRRticH ¢aR bR Oﬁ&fdrﬁfédTﬂ?d wﬁﬁmkh@ot@&pﬁﬁonM%@
current source circuit is not engaged in an input operation (output of a
current 100 needs xel be wsedetd isequenptéaibyt iselect dhe beolwmnt ofromd therfitshecolumnent

source circyit disposed in the signal line driver circuit in the setting
peri od Thl (mseguerl; thesstibeg pg@ra QB peripd pepplugn tScﬁhoﬁerfor m ng an i nput

25 t th t | | t.t L
so Chat a setti nouicgher SiiBieca® 68 henanH driheren aRaee %i'ﬂ}%&aseaﬁﬁaﬁvefw
‘in the Caseelé’mﬁﬁte(scb%s?&{dlh%go Oﬂﬁr@}&ta eai{"éa]g o'r@i’éﬁleﬁtpm?'i GcﬁgA 3 e

performed at ththe c rent ource circult |spose

si gnal | i necagacivar eleimentil23 ImFIGeTG(BDIgoDﬁecf@‘acm eRmiehel (PRl FIGB(Q)) the
current source circuit even while the 30 current source circuit is engaged

in the idApulispsseddni e eurrgnitsasrce coignitehd0 can desmadepingengpicyensdesanisbed
above, int set,t

d T t t.f
setting opet i %ﬂefeggb e‘?%ﬁ?w&%f‘sa%é‘ggeﬁrl&?&dﬁ‘a}ﬁsEgﬂﬁ@&lﬁﬁ%‘l%g[!P%’BefﬂﬁE@ﬂ ts

Z(Z)Bt ai ned 'HéﬁlQ@eﬁicgﬂ%lcbbﬁk? driver circuit. |f ? current source circuit

Thus, the capacitor element is disposed in the current source circuit 420.
However, the capacitor element may be substituted by a gate capacitance of the
20 transistor. A predetermined charge is accumuléted in the capacitor element
through the setting operation for the current source circuit. Ideally, the setting
operation for the current source circuit may be performed only once when the -
power source is input. Specifically, when the signal line driver circuit is
operated, the setting operation may be performed only once during the initial
25 period of the operation.  This is because the amount of charge accumulated in the
capacitor element does not need to be varied depending on, for example, the
operation state and the time, i{nd is not varied. In practice, however, various
noises may enter the capacitor element, or a leak current flows from the transistor
connected to the capacitor element. As a result, the amount of charge

30 accumulated in the capacitor element may gradually vary as time passes. When
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5 provided in the i-th colum is specified, the setting operation can be
perfornmed therefor by setting the wavel ength of the'setting control line in
the period Tb fromthe conpletion of the setting period Tc to the
commencenent of a subsequent address period H gh. Next, referring to FlIGs.
27 to 31, a description wll be made of 10 setting-operati-on timngs of
current source circuits in a signal line driver circuit having a structure
“that, di ssithechargecamhbentayaries; thescurrérgctoster ontiput froni tivd curentstonres eircuit
circuits 451 jn addition_to current source circuits 420. FIG_ 27 shows a
case in whiv@Eesne ASd reswlt, dhe caereat F%gptmmzotq epixghyades. n Has vagiss dhe.

i sposed i rUBUBHTRSHE the o b e FAHLER kRt fo fs  HAGRE af B BteRIR she
period dur id_ﬁgg%ﬁ?leiﬂ&t,sﬂfe}é AGisEP A Adddthat tHe k@ﬁidgggﬁémﬁeﬂlrﬁ&itg@ Gifrfent

performed sifultaneously, current source circuits capable o

si mul t aneousshiycepeirduit is priddicalbepéifogned ar atcentninaeytle,the ichptge ispefrashed)
need to be used. On the other hand, in the structure of FIG 28, the two
current souhe&atied change ia2etusmes for theiatiginalrstate, andtthecpriopehamohat ofhehasge ng
capabl e of ,performing the setting operation, and the other being capabl e of
t he i nput dgé?%?lie n. Thus, the structure of the current source circuit 420

used in FIG 28 i p ' I Lkt e tect i

e N PGy 20 el PALAE YA il Slnol Bt e SOl SEHE
as they arecaphéitor Elenmicn€ lis!darge, m%agatigg dpepiticiOfelaihR. cwPert shuade BRIt G5 TS
of a storage control line shown in FIGS 27 and 28 will be described using
FI G 29.10Fipesformede the ghalgevisviefreshedyfthe hariedocheagge ¢ome¢tuoted tonthe original
full-frame nmethod will be described using FIG 29(A), and then, the signal
wavef or m ofSt3theand HiegEoRes AmInt|ofreharge iheestarsd s alf apsacripnvith thas, the

descri bed i 1.CS. ..and 29(C). As wn, i n cFl 29(A) .10 29(0),
acoor ding BrRSeR i icregred wRE Aol of e g STt e s Sofeb AER e
wavef or m of x4 st ' b1 bssa j ' ik Ng
period Tc. C‘Il}hdtgllzt |Pﬁ{lﬁggh%g?bée§%tdg gtr}ﬁ)cééaé(?f%uéletauﬂo, %Rgfggﬁ¢ﬁghgb%reg%s:ton
can be per feplumed, ianciseempgr dcmr finowhide tieropdeseiops afdisplay sdisturtcpedti ad Tc
to the commencenent of the subsequent setting period Tc. 5 Note that, when
t he wavdpordpgsee thit theovatipionoin thg amavat rﬁs&smmtwgnm §rgm dhecusmt ar e

turned ON'to al | ow data évi deo igna‘lth])e to enter tkf.g étora e circuits 451.
When the welPUFSs FAreYt ds zecqemizable Dy the frumai, €3¢, ThHat i £25%, MR LW R hes
450 are turpgg Vi ' I ' : i ned
'nthe. st or st e e RihBa Gisptoy AEERLRICNE 4 deprce P HBHEN iR 1he; 00°.
whi | e the dahiihaigceope i ipixel] svhiek fioroamsed eéquientidlly efitbms ehe CigstCedlGHin ,is
since information rel ated to the specified current source is stored in the
st orage ci rI@Q‘DgﬂlMM?_ byhtheohwmanieye. | dnrbis ¢ase] wheodbe setting operation is not
20 sequentially performed from the first column but performed at random, the
variation in the amount of current output from the current source circuit can be
made inconspicuous. As described above, the raridom selection for the plurality
of wirings produces various advantages.
With reference to FIG. 3(B), although the setting operation is performed
25 in for each column, the preéent invention is not limited to this. As shown in FIG.
44, the setting operation may be simultaneously performed for a plurality of
columns. Hereinafter, "to perform the setting operation for a plurality of
columns at a time" is referred to as "to make multi phases". Referring to FIG. 44,
while two reference constant current sources 109 are disposed, the setting

30 operation may be performed for the two reference constant current sources
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by the variation in the video signal. Note that the period during which the
vi deo signal varies corresponds to, for exanple, an address period. In the
case where 15 the setting operation and the input operation can be
performed sinmultaneously for the current source circuit in the signal line
driver circuit, the setting operation can be performed for the current
source circuit even while the current source circuit is engaged in the

i nput oper ahtmrglxtﬁfﬁepmml}odispomdrmfmemeocam&amicuHIe)lt sotireesper i od during which
the i nput operation {Qutput of a_current to the pixel) is perforned for 20

the current sour ¢ defalledistrughire ©f the aenstant %Wnéﬁgﬁ’ﬁlté“aﬁho&ﬂ’d‘l“eg]@
o ural iy oF i foficd MEaREAsY. FIfy, u3thoRiont Glodi fie, § age&'ﬁfgrf&%

period Tc ’K{Fg% ﬁpﬁéd%qm BﬁethTefEd}rém%oﬁf&r@r@lﬁf' 01leI n6 afldivsige, it
may be such at video signal 25 waveforns in any one of the first to last

col uims  &r eciroit imothiercalsé avhere RIGC 6(A) ik appliathtty thegportiodesf the gmalentvamaicer s
in a plurality of colums of the first to last columms are controlled to
becone Hi ghClN‘Jéb(t referring to FIG 30, a descri ptlon will be made of, as

a different exa e fr mthat.lntB aca? fp necrren
Sour ce o rourt 4ot widd Siede) e el TS fof shESHienfomat dhe SuFsRESEHSEn |«
FIG 30, ong b Yor ?l?é'&ﬁglq(ﬂu?% thatGis fid! fixé3Qnitd1d1 ’Tﬂ%e\ﬂ 'v‘i'd{'oaﬁgnﬁ:l%um

In the curren SOUI’CE circ ere occurs a case wher e Sse

operation amst dife Eﬁt RP£ cafrefRNsARBE eirchit 420 had i thifut thérefeRuslagicalhus,
a case occurs in the setting operation needs to be per f or med ile

t he inputd ogpperaior. onIn additionh ¢hergigral fis ralsad inputdtot the logiead dpeogter 4tomrthaeeds
to be perforned while ’the s,ﬁ]tln oper ation | not ei ng erforrrg In the
structure si&Re caniepldingg Thedegise eagﬁgtroweg 51 108k @f%%%n etV put
ogi cal opehbl lg'@ém%’“ﬁéw%%&e‘%@t Gefil,ingRtfrobf e {83 Ehndig, -
second st or gifoutPut® @i%n%l tHrbﬂgh itRe bt térﬁuhﬁ‘le OAE&IrdinpPeet the QigHial Mhat MAs
signal .that is output Tromtheé output term nal of the |ogi cal Operator

cor r espondsbden ¢utput étom itige dogioall operatarhthecsotting topematianeisccomtrolieddfir. thél so

in FIG 30, the |ogical operators may be replaced by switches, as shown in
. FIG 4§ opursnt soBropiciteuithe | ogi cal operator 452 being di sposed a si gnal

[ f | |
the second stor agd Eonivag) U1 HERCHIGerabE SErigFms brined 30 3Pl Reliien e
storage i bt ool @05 Uidlhy) ald e LRHE sARE EftchilGhibiol 430 1tcSviRRh

such that either t I Nng 'operation or the Input operation Is

.1 nmpl enment edsigdl. FITEerefdid, Ahe taircait( is) nstaimited aw the dogical opevaedrpand ahay be
first storage control line and a signal waveform of the second storage
control |indity Firewt as dorg \na\tbfp sieitgs capebleiafseongneting svrtching betyeceadher ol

lines i ho : he ffjcont;(glaa”% the current source circuit control. As an example, as shown in -

FIG. 45, 46, or the like, a switch may be provided to perform switching.
. So far, the case of line-séquential drive has been described. Next, the
case of dot-sequential drive will be described.
Referring to FIG. 47(A), a video signal supplied from a video line is
26 sampled in accordance with the timing of a sampling pulse supplied from a shift
register 411. Further, the setting operation for a current source circuit 420 is
performed in accordance with the video signal. Thus, the dot-sequential drive is
performed for the case of the structure shown in FIG. FIG. 47(A).
Note that, in the case where: only in the period during which the sampling

30 pulse is output, and the video signal is supplied from the video line, a switch 101
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wi |l be described using FIG 31(A); and then, the waveforns of the first
and second storage control lines in the subframe method will be described
using FIGS. 25 31(B) and 31(C). In both the full-frame method and the

. subfranme nmethod, as shown in FIGS. 31 (A to 31 (C, the waveform of the
fi.rst storage control line is set to. becone High in the setting period Tc.
In addition, the waveform of the second storage control line is set to
become Low (signaheumdnt emsrgleswitch) is\turaddte slee ON statk; camdr recs sampling pulsepisr i od
during which the current source 30 circuit 420 supplies a predeterm ned
current to @WPubingeyiden signal is suppliedfrqan thesgideo ling, padthancths $yeitclbd01t he

waveform of . t he,second stqrage coptr.ol, ling.is,se cone Low. Thus, the
current sou@sl:@a&i?lg{ﬁrﬂ ﬁ(ﬁ‘ﬁr&s%’é@ﬂj ds a‘luf%e(ﬁfé?tw@r hl#e) SZ"@FI iolqar ’;%lr R or
the input o } - p ey bt ; r J cond
st or age. contriic|RrpbEisf]. LR IREauh HRRSACH for i BRBL rterk BoaedfC Tl
di sposed 5 nthet®N stat@naln khid 8tadé, when ther switéh LA (digndlsuiiendcentrollfwitsle)isi ng
operation of the current source circuit in the signal line driver circuit
needs to besetdo than@FEstateesince thd eipaentdp sobinpuh tawthet pisek; the signakeannot be
circuit needs to be perfornmed in the case where the setting operation and
“the input ofPPPLPIESHeYor the current source circuit cannot be performed |0
si mul t aneously. TRq_i kAP : | f C t {xely of
R9aic éﬁﬁu‘?ﬂgﬁﬁée g{l}gﬁagﬁ Ed;iew thé vigdd ﬁghalasgl(?&)%d%&ﬁ ﬁla_ A

the current source Ciftcul | ornea | €sS perio

this tinme, {ideoIReetan BeOfethin@d SAROMNAt ThO skt ¢TOtHe vitth ND1I ési@ﬁzﬂf@fr?éﬂty
set to Low during the address period. If the input operation (output of a

current 100 ¢dmrqgliswdtch)afantbeeretainednt Thedatch arouctudi2 maypetlieyrbeeconititiuted a
period other than the address period, 15 the wavefaorm of the_second storage
control |inenlysbypaappcitoryelement gpdiaswiteh gebegonstitited Sy SRAM ¢t nay

b bi i1y .comhi nged with Enbqgdi d 1. 5. 20 (Enbodi de .
75 5L Sl i 3PS B shvtingr bt FERbundl e Yids8 sgpa i PR T AMEC

i i PR Y B et

[ ne ar ver  aep 307 K Ebtumb e SUICR1OIRSIeRa SoREhtcRIGTRIED i Sraone

substrate bgheu@Ngatef @ theXOFPIseate & atdordMfeenwithtthg viddoysignalirand thdsupplyr ent
source on the substrate, it 25 may be formed using any one of the current
sour ce clir cof the suwaomt tonthef pixebsis ephizolled. GsThes, tthe glotsgquengial glitveqgan be

Al ternati vehé it be such that only one transistor is disposed, and the ~
current val MPlemepted 1 o)1 ed in accordance with a voltage applied to a gate.

In this enbodi men t e r ' :efjce
constant current é&%@%&gﬁ\?ﬁﬁlgﬁ%yc@s@r@i aie‘%?cggﬂgsggﬁeggﬁip@ rt% @%2
shows the stomtkdIsbutcRsSlso ifzall fos thé eutimRt bperadibn 6r therpkehhGoarceotirage to
the gate. A case where three current lines are necessary is shown here. If.
only one cuBineatswitohing is eanfduictsideior cach usages thy eutpst (videa sigpst) cfribictlaich
correspondi ng current |ines .be simply elimnated fromt tructure of
Fre 35 ol 453 s, mel BiterY dmeutoto Thel Ghent SowCe itcodt (128 Byt Bkt ng
the thereto via a logical operator 262. The logical operator 262 enables the

switching between the case of using the video signal for the pixel control (image

display) and the case of using the video signal for the current source circuit

control.

25 However, when selection is sequentially performed from the first column

to the last column, a period for inputting the signal to the pixel is relatively long in

a column on the side of the first column. On the other hand, when the video

signal is input, the subsequent column pixel is immediately selected on the side of

the last column. As a result, a period for inputting the signal to the pixel

30 becomes short. In this case, as shown in FIG. 47(B), the period for inputting the
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5 gate voltages applied to a transistor 1830 and the transistors 1840 and
1850 fromthe outside via a termmnal f. Wen the transistors 1830, 1840,
and 1850 are designed to attain the values of WL to be set to 1 : 2 4,
respective ON currents are set to 1 : 2 : 4. Next, a description will be
made of the case where a current is supplied 10 fromthe termnal f in FIG
33(A). As shown FIG 32, in the case where a voltage is applied to the gate
to perfor msighalstonthetpixélhearc be rpzolongadl 1§ ividing the aeahming linedispesed d §d i n
accordance wth tenperature characteristics and the |ike. However, when the
current is PiXpuporions#@Ruvat ithe cemer. 33knAphis chse, iankl spanoingoling ideivercirenitas can

be suppressed. 15 In the structures, shown .in Fl . 32 and 33(A while a
curreﬁ!tO i s $PRWCHOR l’ﬁaﬁﬁg‘#[ [h‘?ei"ghlapgrﬁ‘g t; sides OécﬁSIl?'é Pﬁpl%ﬁﬂbgn?“ﬂééﬂs to
be kept f| oM. A" 0 R a Lo s oes. npt . need
to bepflomoéﬁfaﬁgglggﬁﬂ% tﬁgﬁ gt?yg}\l{]%ié\%gﬁg\gﬁg‘g tﬂég S%rl cﬁrrrucqalg{u' %’gésse&lnooqﬁ fr?éed

to be kept inpatirg e digwintb ke riphtipidad] and tRE 160 pieeli dantbs differeMeNed ifg)rgl G
33(B), switches 1870 and 1880 and a capacitor elenent 1890 nmay be added to

t he struct washobther.G FI3( AY(C) shows soutpste waveforens ofiithe seanningelibe idviver
supplied to.the cyrrent |ines, the current supply fromthe reference IC
(supply of @ruitsy dispossd lefi aadcrigtain the fuguand sgeenddinesr anchal stayt pulsebe

Lo e o P R TR B0 a1 oSG Bl o
cur et 0uty Larmpsaie ik, SERRE i LSRN BBl S i

circuit. Specifically, 0 transistors

and 185Q0ardotreetjuedtial driverie thuecfacilithteh 34 shows a case where the setting
operation is perfornmed for each 30 current source circuit. In FIG 34, a
current .is inputRegasdiess obwhiether the linegequentind driveiarithg dot-sequential desewi t h

Froe 67, Saetoggned The ag Wpetarinn Fof e uifenl soniek: cuit B0cmgupe
FiGs. 6, . RbapHE el u
ciroul t of RTRARAR curfent SORERILIR, MpALHLHR ey Kol WUP e o

operation cabiifiry imingr fry ﬂﬁfhnsdrbﬁi'dr?ﬁﬁ@ht%rbf thhes.ef Rieglly, Hb\ﬁék%r}:&ﬂg thé
this circuit, the setting operation for the reference cufrent sourc

circui t Ieewttting-dedicatedr $asting doparatiora mayribreg petfomhed romy ceniceead lome sasnat
need to be flgwn through the current line. 10 FI'G 35 shows an exanple of a
pol yphased Resdelermmed; ¢harge iy stqrgd 18,thefrapaciier elomam congeeisd hetweenthe

constant c r i h ciu 4 s a ied.
o b ot yEE Eng B BRrdOBE f WaSitidr BBt Gl Ryt SHrefitiz”
However, siAheérmati®eMalthe seftingubpération WRRY 1R pbfokhed GWR¢EMe prdfetdrinihbE
sane, the setting qﬁgrat|on i's perforned for respective current source 15

ci rcui ts bychasgetetaimedsinrthe ecapacitanelemiene heb gisshatrgeidn(yasied d uBtither, s to he
nunber of curllrrents that are to be input fromthe outside. This enbodi nent
mode nmay?Ohd NG SEIUNEPPELAtIOn for 1he) CHITERt SoMTGEIGHSHIL, MR setting;qpesatigmm may be

Enbodi A ' de .of - ' ' i | 1,..b
o et VR lrof B AP T PR 435, B BRELp R et | it
circuit is idj hBRSRhgAEBIfticn maéﬁ&e PEESITY fot thO ket sdudéd Efftuits ﬁfﬁ’ir% 1111('13S

di sposed bel ow the pi xel porti a current source Als disposed In

si gnal |i nethdréolemnsiwithint pnerfiame cporiceht Ahernatively, Bt insaydbe psuchdthiae thee
constant current circuit. 1A= 1B + ldata is established, where . 1A and IB
represent c§tigheReatigp|is agrformediondy des phe cusrentcspures cirgwits 4230 in sgnerab,

and lda,,a represents,a signal curr.ent supplied to,pixels. In witing the
si gnal czﬁr BRI Wﬁ'é‘“p?&%?{a'%"em‘ﬂa’ A apgqsf‘ﬁrﬁéﬁl lﬁg’ g‘i’ﬁpﬁ?’}'f‘"& %PEIPB&'E is
thereto fromRfRhiedifas ﬁqﬁ,ﬁl i i i Loe, when |A and 1B
are incr eagﬁeecri in 30 néggf‘é ggfer? t e%s\%ggtdﬂﬁg?@m}rﬁl} fnﬂg% %@#‘gﬁal current to
the pixel can be As\abewsashile the case where one current source circuit is disposed in
each column has been described, the present invention is not limited to this, and a
plurality of current source circuits may be disposed. |

- 30 As an example, a case where FIG. 2 is applied to the portion of the current |
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At this time, the setting operation of the current source B is perforned by
using the current source A. A current formed by subtracting a current from
the current source B froma current fromthe current source A flows to the
pi xel . Thus, the setting operation of the current source B is perforned
using the current 5 source A, whereby influences of various noises and the
| i ke can be reduced. Referring to FIG 54(B), reference constant current
sour ces ( hHesosiresatirewit offHG. si(B)ds awnsidawidantThr strecture of) tlee FotamdciErante

di sposed abave .a hel ow { he pixe|l Rportion. The current sources C and E are
used to per$EWY gﬂ‘@%éﬁ? iaLQW .Caﬁfplﬁrglqvﬁhm &1G: B8 mudetaty ElGr 48 shomesuthes

provided in. jgnal_ Li driyer Ghr.cui t .19 arid the c tant current
circuit. A Cclt&ﬁteﬂ'{ ﬁ{s‘]’o%ﬂﬁ e\{)ﬁ;rgol?lrtgsmdglﬁpghgaégrtb%ﬁpﬁg&p&&@efc&pegglspprﬁ& t he
current sougie&st. C , thaNfohSolS GPPL | it f om.t he
outside. In lFI Gt 54!?(?%)61,rE tthﬁeg(():fc‘)t?\%lt :'Siljlgt-!-l cﬁéhrﬁgr%t l.i(l:liél’r C!E{: tesrcdi s%o eé{“l?(?\ﬁt a(r!} :Elgwer
portion saypdréomemd fordofy of thenairrdntnsoutce,vandcithe input Tpesatidhecani beal

line driver i5 circuits can be disposed in both the upper and | ower
portions. THEWltapeeusly ppefermed fer theMtherqusreat sowiceci rcuits control the

hoCT i nes bf "ot xdniotEmice eRARGTE obé BiERLAGRR o Rk St ey °
i nes of St t | it ity
ot i g oRat Feofdg tof e osir Thverffor A7564! bRRrARGE ShoPA MERRERT,

line driveramd & eoiréspondéngdtif@lit dRigsarh ieskoiwh anFIGoggce for the pixel.
Accordingly, the setting can be perforned with nore precision. This

enbodi nel®t node rgteb¢hatr this r embodinembmodd. wmayh bEnbdudtrasht dundsined with7.

25 [ Enbodi gﬁn ybde %{4 .. I'n the above enbodi nrent nodes, primarily, the case
where the E’i?ﬁ et Mades b9 ol switch exist has been described. In this

enbodi nent node, a description will be nmade of a case where the signal
current control switch is not provided, that is; a case where a current

{ const ant C[LErﬁl%Hihleﬂith@S’]ti onal to a 30 video signal is supplied to a
-wiring different froma sighal line. In this case, the 72 switch 101
(signal current danthislembediaient dnede,ntite demiled osthectulies mad axperdtivre of the t he
case where the sjgnal, current control switch does not exist is simlar to

the caselbundgral ke driyien cirauity 403 shewmr it K6 t1otAdxwil e dsscripeds oln this
b f the signal . t trol it Th th W
or et 1y 5 chobgn Rl aCspbR R e ofdne L b BEE FiChit g0 eo
' d herg. | ' 1 ; i I I
omtted herg thg%scfgf%rfd,@gﬂg\g_ﬁﬁ dﬁé]ﬁ\l tMedlg?]?dge signal current contro

switch is dispose hows a structure c sponding to FIG 1, and

FIG 37 shows a sHIGictisrescipnigipviedi ofthesigndlline dfivés ciftmi™}03 b ke éase
structure corresponding to FIG 3; B). According to the enbodi nent nodes

descr.i bed a¥operformiagsthgniibitidigital gredatioondisplays wikhersigaalcime doivee dingyit. t he
v deo okl SRR S ASC SIS A Pl SRS S e B SRR,
O S ol e A sceLie el e Pl

nmethod will be brTlef bperdeionrwilete brieflyt desefibed delow. The shift register 411 is

formed using, for example, a plurality of flip-flop circuits (FF), and is input with a

clock signal (S-CLK), a start pulse (S-SP), and an inverted clock signal (S-CLKb).

25 In accordance with the timing of these signals, sampling pulses are sequentially

output therefrom. | ) |

The sampling pulses, which have been output from the shift register 411,

are input to the first latch circuit 412, 3-bit digital video signals (Digital Data 1

to Digital Data 35 have been input to the first latch circuit 412, and a video signal

30 is retained in each column in accordance with the timing at which the sampling
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i5 swtching transistor is ON, a video signal is passed through a signal
line, is input to a pixel, and. is then stored into a capacitor elenent. A
driving transistor is turned ON or OFF depending on the value of the video
signal. On the other hand, a current source circuit has a capability of
flowi ng a constant current. Hence, when the driving transistor is ON, the
constant current flows to a light emtting 20 elenent, and the |ight
emtting el pwlseis imput.s |1ight. Wen the driving transistor is OFF, since no
current flows to h% ltl;i,rghiﬁ em tti,ng1 element, the light emtting el enent
does not emit | i gt thefirst lateh ghgwit 4124 uponggmplefion ehvideesignal retainingdse,

n , I il e be
i spl ayed. - TmiR 3R BBs cORRE o BE SRR E R BGE RS s dppu

exanpl e, a {g iR steofid 4teh | cieulied 10 GndNHe 361 digiRdaiaed s@%ﬁoﬁ)ﬁm f)a?%ﬁt ’
for the -portion of the current source circult,  any one circaits of, for

exanpl e, 5l ©BDigital Datd3B) réfhinethih the fist kaeh cirtift 4 dreneampbaied i BatEBMobe
performed to enable the current source circuit to be flown with a constant

current. Withe ssepnd laithgircnis 443: « iThgnother 3rbitodigital vidae signals @digitabDate 1
circuit of . Di he operation is perforoed by ingutting the
C:Jrrglnt_ thr@?@!ﬁ%@ﬁ#é&éﬁg‘fﬂf Pgﬁﬁmﬁ WI(;‘.IC. IQ“” Pﬁﬂ@@é&ﬁl%{f%ﬂ@ﬂ&@ﬁgrwﬂae
current SouleSnfue olthé cBhsthfcutteil il 48 Releed an arbitrary nunber of
times at arbitrary tine and an ar |frary timng. The.setting operation for -
the current sour cwhiler théi 3-bif digital Nidéd stpaRIPEDRSIal TarEd Q(S”I@i:gﬂtal?tb/hata_ 3)

Y, e

i ndependent of an operation for displaying an imge. Preferab

set ti ng Wperctainedin thepsecond hatdh wirenit dl3raye inpiudrte dhe constantcaprnt cirtuie dddpnt
provided in the,current source circuit, | eﬁks. .Next, the detailed structure
of a const afAMRIf} Sesi Atejagaiy pugputrin thesthalt regisieidli n Fhezeaftes thad

Lot ho por t (estafion Iikticetfind i Sgdla Fofortimk R Buisarosenpd ¢ TRE
cireult 1n the CapRertiR# calGwiRhE)thb Scditint Grfeht iRuRO41d g 33 idren

source circuit. I n addition, a case Is consi

applied to ¢dmvepting aadigithl sigaakinto antarmbeg siznal.r clai theodorstdat duplef) cirfhR
detailed structure of the constant current circuit 414 in the above case is
shown i ntr| €4, sepluradity of enenbeouspe sircuits 42@ arecprovided. t G &sis atichemakitG.

6(A) is applded t he rtion.of the curreni source circuit., The sefting
operation i‘éle‘pvepk g?mbgq%gr]m&n Tyer Fﬁ‘émiJFiagerf{ t%gﬁ‘i duge jenal lings 1 jigh go
control i n§+2)anpc5mﬁldspput operation can be sinultaneously perfornmed with
t he ot her current source. In connection with the structure including the

storage circuits Mot that PIGa8ighdwe thd Caseveharerar Rfdre ACLIE SRt it civient séi@e
under conparison between the case of disposing a signal current control

switch and 10f:cemmespoadingoto esichbitisagranged.gnal current control switch, FIG
59" sho a structyre corresponding to FE 27, FIG 60 shows a structure
cor res\;l)vgzr‘?di ng to %‘% C%Fmagﬂ‘“ﬁf* rgyt éhg\v\gasaastﬁ‘ﬂﬂl"grae 4:6?‘1“&‘§‘ﬁ§r'i’di‘ﬂ’g‘ fo
FIG 30. 2 hat r j ; fls s\ t ch _does
ot ext st 1l o]t TH e Solfee fcfrchlt 428 aBhubiéd BV’ FERY ifipusiflly e
exi sts, excephifada. t Faries ueendis SupplieddiRh teHinaIb foh brefersidd &dhstalius.

a detailed description thereof will be omtted.
current source 109 connected to a current line. Switches (signal current control
switches) 111 to 113 are provided between the current source circuit 420 and a
25 pixél connected to a signal line Sn, and the switches (signal current control
switches) 111 to 113 are controlled by 1-bit to 3-bit video signals. In the case
where the video signal is a bright signal, a current is supplied from the current
source circuit to the pixel. On the contrary, in the case where the video signal is
a dark signal, the switches (signal current control Switches) 111 to 113 are

30 controlled not to supply current to the pixel. That is, the current source circuit
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Thi s enbodi nent node nmay be arbitrarily conbined wth Enbodi nent 30 Mbdes 1
to 8. 74 [ Enbodi nent Mode 10J In this enbodi nent node, a detailed -
description will be nade of a signal line driver circuit 403 in the case
where storage circuits 4S1 are disposed. 5 First, a description will be
made of a case where a signal current control swtch exists, that is, a
case where a current proportional to a video signal is supplied to a signal
li ne. Furt K20 hastacapability of flowing afpredescyningdtanrrens huwhthierswAtches(zigmak :
shown in FIGS. 62 and 63. .Th | rcyit sho in Fl 62 corresponds to an
exampl e | n CHeRh FeRitelavitchesyafl aF 1D €OnGPEy eser Sy camentriscouppliedite 1ahown
in FIG 63éﬁgérlr %(Pnds to an exanple in which the circuit of FIG 6(A) is
applied. According to FIG 62, while the setting operation is being

performed for thReferringnio FRG! SE1ld Eambht lihdCahdRRE réfepsre! st idlenp! 2
current to the pixel) can be perforned at the sane tinme. Accordingly, the

setting 6peoputdesnare adispasedsimpeofrespomdence awitladdspestivpebitsod The som ohitld-
the input operation is performed. Since information related to the
speci fied d’@f‘%eén?P syireBts sypplind; fromy the qurrmtssaureess f the gespretivei bits jis
stored in t ircukt 4S 14 LS. not .influenced b lation in
the video SHEROFS G2 Stenal Yhee, That iy i S&tsarl cHEFRS ells 4BESRY B 1
FIG 64. . F Aipkat_ s ' 64 corresponds to an exanple in

whi ch t he Epﬁgtﬁag?&gagaﬁg?%bopgmgfop'i ed. According to FIG 64, the _
operation of theNoterthat theosettise eighaliinput domethevicimhird al fordspondsa e ¢havi t h

a signal supplied via a control |line. Thus, the setting operation and the
i nput op8r atidem signal pupplied fromr thensecondt katclpicizenit 4th bHop%vprr Sincershie

I mul t Ly. A di,ngly,.in the addres eri,qd duyri whi ch the, i nput
oper at on MRS sEBRTISEIT KLt eoniEp! B parelo hectificn siagel Fomoidirecsy inpal
S'nce | nf orouge ELfrEh sous el 420HRBhe BRAGYLPH Logichl Sherkly PTRRESS
performs t hpe settingRiprab Giitifisn ithe ErRMiesl d CortPoRloiPaR sighdl Wupphsd frod i

not influenced by variation in the 30 video signal. . 75
an output terminal of the logical operator that is connected to a setting control line.
15 In the present invention, setting of the current source circuit 420 is performed in
accordance with the signal input from the output terminal of the logical operator
that is connected to the setting control line.

One of two input terminals of the logical operator is input with the signal
(corresponding to the video signal) supplied from the second latch circuit, and the .

20 other terminal is input with the signal from the setting control line. The logical
operator performs a logic operation of the input two signals, and outputs a signal
from the "output terminal. That is, the current source circuit 420 performs the
setting operation or the input operation in accordance with the signal supplied
from the output terminal of the logical operator connected to the setting control

25 line.

In this embodiment mode, because of a description with reference to an
example of the case of performing 3-bit digital gradation display, three current
source circuits 420 are provided for each column, When signal currents supplied
from the three current source circuits 420 connected to one signal line are set to a

30 ratioof1:2:4,the current.magnitude can be controlled af 2% = 8 levels.
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Next, a further detailed structure of FIG 30 is shown in FIG 65. The
circuit shown in FIG 65 corresponds to an exanple in which the circuit of
FIG 6(A) is applied. According to FIG 65, switching between the setting
operation for the current source circuit and the input operation (output of
a current to the 5 pixel) can be arbitrarily performed according to a
signal supplied fromthe | ogical operator 452. Next, a case where 3-bit

di gi tal gradati oFotithglstrpciuge pdr ther errdenti sdurege citenit r424b dhe fstructurgeof the

Ci 1 oui ¢ SnEWTORESIES clguit A0HSBIIE ot Somplimp: it wSE 01 A48, Geaia of
"FIG 6(0 L§; | Al ' F 66, ' '
operatt on PRI, SR £ Ak fer ekt ol e YA horfodtf ot kel by

oper ati on ﬁrsataoy&nah DEGHUERREs Ay beenRpRegbd. can be performed at the sane
time. Accordingly, tKe setting operation Can be performed in an address

~period dauring whiehthe heignalplihe afriveat ciocuil Shosynp én fEIGTes,. aBhowgh idetitvated i on
related to the specified current source circuit that perforns the setting
_operation Fefexansecepnstant currenb sawisesiL09uare reapectiviely dispased ifor theehdddtay

var! 24100 S e Yo A o il ShEL A Sk ey,
corr espo“dﬁgﬁ@?@nc@@rﬂm&réé&h}’@eﬂﬁﬁﬁ'ﬁbﬁf bf WhicRfis gﬂlaﬁleptheﬁn( the ﬁlﬁnrﬁﬁ%f ed.

Accordi ng , even e setting operation Is belng perfornmed

for the cubitenmasobe clispused Ui For tekanpiler &t imay bé subh thaf ronly theuleCeeficd Cui t
can be switched In accordance with a signal supplied via the control I|ine.

Thus, the sonstanycopentsowceaHiP for thepoostoyigniitcanh bito(3-pift irothia aage) ént to

t he pixel) can be perfornmed sinultaneously. Accordingly, the setting
oper ati on GkPosed;,@ne, SUFISAHEAUICE CiFGHAL é’%lFF'éﬁtAﬁ%‘u? Altelity. g t CHERN ROUFES

operat on ey RRHosPR b ol Boluhuf s S8 FHCufE 1P ttent SolifCRrbAE oEE

I nce S ca e curre sou

circuit thafhigler {HRr Eettine opRtdtidi0 HaRChRehdy béenSRifAmed, (he Bperafiof is
circuit 451, it is not influenced by variation in the video signal. 30 Note
that FI G @érfonmed far odkser ovreerd sonecenvirbeits. of Inr ether evards c thescwment 7®urce

current sources is snaller than the nunber of display bits. That is, there
i s showhb a cHEUY faphich the, setting operagiancdas alicady bsen perfgrmed maay e used to

i nformation,is s .ared.f Not.e that it may be such that the sanme nunber of
ref erence 8!3?599%‘? Ing intormation. '

For example, a setting operation is performed only for a 3-bit current
source circuit 420. Then, using the current source circuit 420 for which the
setting operation has been performed, information is shared among other 1-bit and

20 2-bit current source circuits 420. More specifically, among current source
circuits 420, the gate terminal of each current-supplying transistor (corresponding
to a transistor 102 in FIG. 6(A)) is connected, and also the source terminal is
connected. As a result, gate-source- voltages of information-sharing transistors
(current-supplying transistors) become identical.

25 Referring to FIG. 49, the setting operation is performed not for the current
source circuits of the least significant bit (1-bit in this case), but for the current
source circuits of the most significant bit (3-bit in this caée). Thus, when the
setting operation is performed for the current source circuits of a great_er-value bit,

_ the influence of variation in characteristics of inter-bit current source circuits can

30 be reduced. Suppose the setting operation is performed for the current source
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sources as the nunber of display bits are disposed and that the setting

operation is 5 performed for current source circuits of each bit. A further
detailed structure of the structure of FIG 30 is shown in FIG 68. The

circuit shown in FIG 68 corresponds to an exanple in which the circuit of
FIG 6(A) is applied. According to FIG 68, switching - between the setting
operation for the current source circuit and the input operation (output of
a current Xdrouitstdfethpilgast)sigaificent bitl{iltbitiin (this wasé)p infadmatioacretateidine dhevi t h
a signal supplied framthe_| ogi.cal erator 452. Note that FIG 68 shows a
case where SERH‘&HWQPOBW@F Qr@é tﬁ‘g RUETSRE SQUEEG EHEULS 8?2‘& rqa§t sigpificant as

t he nunber . di YA o] T i i I I S {he roed for
current so ub(riiz ésd %ﬁ&ggl %I}s%éﬁs _“éea(g: ﬁhﬁiﬂf TSO‘HES #3‘%“%‘% r@u@ﬁ%‘ﬁ}aetr qﬂh e nI ﬁn%ﬁes(r) c%&,
reference Gypéeie SRMHaERFAsHS TRHR ﬁéEPéétWe élh@éhtls'%u}&ecﬂéiﬁ@{/a@f tit RaY
bits, arid that information related to the already set current source
‘circuit bs acfhemments Tdfathd aippeihbitgalack mecisiomsiBiioris icapss sihdenuppercisint.
source circuits that nutually share the information may be connected. The
cases wher eCUrIeat Spuregl citawiiseproduem pptputs having greataeurprstd sealegsy evpeavhen a
described so ,.far..Next: a description wll| .be de. a _case, wher.e.no. -
S onal 20 LRGN Res ofsirrehin Heir itthrsgrisiosiy itlughol 23 T JaHSUOS
current (c s e C Ul j ' | AVZ| i gnal ~q lied
o 5w ri na-arfRarct; &t iiko EubRIRetnt 98Rles o SR vakiedGheRt DR, cdnfralt B
(signal CUrthe@hs@%&f@lhe%&ithﬁ%:bpélﬁtiﬁﬂtis efpaned forfthe idaerent 8bwrick ikcuits of
structures of the structure shown in Fl 59-are shown in 25 FIGs. 69 and
70. - THE dheomost sipuificanhbit| (3-biédn dhisreasphriformation relategithereto ishskared he
circuit of FIG 6(E) is applied. The gircpit shown ip FIG _70 corresponds
to an exanpAmRORMG, &}ﬁ c"r\“{qli’g EPWICH; CUSHItE @F A)IOWET aBBF-i edEVAEcb‘f}!ﬁ“ndﬁ?o
the struct e il t 1] e i 18 =hel

per f or med %‘gr?%%g%&sr(gﬁﬁhes%ﬁ%%wg i &(:IH}{?S%@ L‘%’ {ﬁg%lﬁﬁ f(52?3Jee’lr g{l][ll%(?} s(lggét gg{pu(t)f

30 current &RrdnfQaRies ke small; ditRrafies 9 MRdcterdt RahRedR: {0 VaRiatimCAt Shiddl Y
the setting 77 - operation can be performed for the current source circuit
di sposed i mantdtheanfinericelis smatlci ver circuit even in the period during which
the input operation is perforned, that is, in the setting operation for the
current ¥ource cilleginafier, angaexamplaeths; stapcturs gt dhe cpastant cureneriewd t o

t he specifi cu nt urce,strouit th e the, 5 setti .opeyation
is stored iﬁ%ﬁ‘e%@%r%ﬁ @l%r‘gﬁfs[ scl}fgqn R ?-'tIGB] éﬁ,ﬁ%{salnﬁfquérhgéqfe ?}gri fon
inthe vid ' I ; EALY g t ri od
dur i ng i GRS B Rl A TG, 2P 2% B O AR B e
period duriagredetezmihdibsignal alrtertdsibaht ité aignal dinel8i (i gbaln)l iswendollvdr

circuit perforns the input operation i 0O (output_ of a current to the pixel).
Accor di ngl yaccerding it infrsmpsionoeendained dn whdigial midepi igealsingnt from asecondg,

si nce tg efting Q tion can be performed for the current source circuit
in the %gﬁlﬁgcthl(f'ﬁ:é“@‘ﬁ%ler circuit, the provision of the storage circuit 451

I's very effectiVeyeanwhile, as shown in FIG. 6(C), when the current source circuit 420 is
comprised of the structure having a current mirror circuit, the structure may be
- alternatively such that the gate electrodes of transistors in the current source
circuit 420 are commonly connected, as shown in FIGs. 23 and 24.
25 FIG. 50 is a circuit diagram in the case where the current source circuit of
FIG. 6(A) is disposed in the signal line driver circuit shown in FIG. 5. In FIG.
- 50, the setting: operat'ion is pérformed with transistors A to C being turned OFF.
This is for preventing a current leakage. Alternatively, switches may be disposed
" in series with the transistors A.to C, in which the switéhes are turned OFF in the

30 setting operation.
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A further detailed structure of that of FIG 60 is showm in FIG 71. The 15
circuit shown in FIG 71 corresponds to an exanple i‘'n which the circuit of
FIG 6(A) is applied. According to FIG 71, even while the setting
operation is being perforned for the. current source circuit, the operation
of the current source circuit can be switched according to a signal _
supplied fromthe control line. Thus, the setting 20 operation and the

i nput operation (Hustpateddh EIGsir 22rdndt @4tdre gaseelyheentheergferchoe nahstant

si mul t aneousl y. Accordin I¥, the settin peratlon can_be perfornmed for. the
current soufugEend spurses ¥ (g} Rehnummbenofi wpich ispleeari thani the qutmbgsr of bits d@re n

th dd d which the i.n t f d.. Si
speci 11 cat \URpGsst | K16 i é%ltac%ﬂ}‘géj“té}ﬁ‘&h P T so%f oy g s e %(%‘ﬁég
t . [ te | o |
Sh | S IS Bk M B 48 b TS
61 i s shewFlG.i24 [¥ Hcirédit dlihgram i thd cadeowhertenthe! éarrefd sourdecsipeuit of tFIGAN

exanple in which the circuit of FIG 6(A) is apﬁlled . 30 According to
FIG 72, svi(@9Hs digppseduncihietsignal dineidntyeo piscuit 0bK1Gs 49. the 78 current

h f )

can be arbirar ?@ef&gﬁqéﬁ«ﬁ?&%?ﬂ o' § surieal SonsRasBet s hushdded fn b | ne
wh ty

he case it m SRR iRl GARICBRY fihaf Qb 1230 R5FAY: ML ital,”

signal T's SHRPSI@A<iQ @ i§ o cthrbIlGd Aebdmipio AT ltnéwslh%}%atidrﬁ&ntfﬂﬁd in

address period during the video signal 7s input to the pixel 1s not
i denticdb to3ithedipital urdem,mgmg (@ipital Data o DipitalsDatac?) miput ditdm iarsecbad
signal line driver circuit perfornms the input operation (output of a
current to ?K@Cﬁ! 513 Accordingly, even in the period during which the

.video signal is n i nce the setiy ration. an er meqd for
the current |10 s\éﬁ}ey %FP@GPP'qenC'Lrﬁlé'? W%CqﬁﬁﬁeE@PFV f@ E?t{ég ﬁ‘@g a
Bt ruct ur os aPrOFREHRAE 18! DH thil shibgiifhy yfides By iEneills 208 1018835
t he currentalbofm-channelaypd.. Thi s enbodl rrent m)ae may be arbitrarily

conmbi ned with Enbodi nent 15 Mbdes 1 to 9. [Enmbodinent 1] In this
enbodi mdAt, the tAdebiydigitad VdiiﬁOrﬁégwddS mput tpe gatsselectiede phthectransistor 180

3%3?222‘:;2@9@@% sefond fuigh Er'sﬁ‘féé@ b AROBIRSHEOT hd g girsg#g?&wi‘ *
devi ces k .
{imes. por SLEoRARidll 188, i dtufr | 200 %W?L%??ﬂgﬁ%? IR ier 18

recogni zed dpnntbredhoas o‘f)éﬁsouﬁie k@i(fn dld"® drain PEFioA Gf dhe trﬂﬂsn%k qB3screen
rendering is perfornmed once is
A 2-bit digital video signal is input to a gate electrode of the transistor 181

be

20 from the second latch circuit 413. One of a source region and a drain region of

~ the transistor 181 is connected to the source signal line (Si), and the other is
connected to one of a source region and a drain region of the transistor 184.

A 3-bit digital video signal is input to a gate electrode of the transistor 182

from the second latch circuit 413. One of a source region and a drain region of

25 the transistor 182 is connected to the source signal line (Si), and the other is
connected to one oOf a source region and a drain region of the transistor 185.

One of the source region and the drain region of each of the transistors

183 to 185 is connected to Vss, and the other is connected to one of the source

region and the drain region of each of the transistors 180 to 182. One of a source

30 region and a drain region of the transistor 186 is connected Vss, and the other is
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call ed one frame period. 25 As an exanple, in this enbodinent, a
description wll be ‘made of a time gradation nmethod disclosed in the
publication as Patent Docunent 1. In the tine gradation nethod, one frane
period is divided into a plurality of subframe periods. In many cases, the
nunber of divisions is-identical to the nunber of gradation bits. For the
sake of a sinple description, a case where the nunber of divisions is ~~ sO
i dentical teonngetedutntone affa spuackatdagion and a draipecgionafithg trapsistos 188e 3- bi t

dat i [ I d i i mbodi . | e i h i n which
one. 1 peri od ASIERS, Selhtht é@ﬁr&@%@?&nﬁﬁ&%ﬁpﬁﬁ ierheeve.
14(B)). E fre [ ' Wit |
Ta antl o ol araietrob Y LRMBREE 187 Fe TeOne hERERESGniithls of e BRD°

period duripep g ¥birelted 10 48nAbDNiAL, afd We dtheris SotheRictPlo thRNEchRE 1aRAIt h
thereof is the sane anong respective subfranme periods. The sustain period

i's a perisodcideuit 433 whi FIGh23] thghoneeiniput itermiahkoktiie AND 993i ighionaectddas not
emt light in response to the video signal witten in the address perjod
Ta. At thi sthej eantralléne andathe ptharogsconnected tpstheadebit datch sircuit EsytBit).ati o
of Tsl : Tsg : Ts3 =4 : 2 : 1. .Mre specifically, iQ the . |length ratio of
Sustain perHGHEVES theprisghyinvntioR 35 poblifited’® thisy ' Gnd,6F weChphbriringls” "
whet her a |} ir$ ¢ L S§i W - e, S5 i i ch
one. of ¢ he Soite SN0 10958 GFEBhpdREd [ Sy B SPURYL i ARh SEREF (AR B, ¥°

pi xel eni t s2bitdatchi dircwie(2ndaBie), Aad iaBibitdatdhiciicait (8¢ Bapd t he gradation
representation is thus performed. 15 Next, a specific operation of a pixel

enpl oyi i t he ti nengrafdthei souraetrbgidonwind thee dgais cregiad of |the tthinsistoih 487 nisnt |
a description thereof will be - nmade., referring to the pixel shown in FIG
16(B). A cu?‘?%‘qdn‘ﬁu‘?n%ﬁk Hb‘?js?‘éfcﬁﬁﬁg‘i%oﬁfld;ﬂte aH} 1&8101 H’Mﬁc itrangister 184.p) |

20 A tiror SRLIREE; ROGSTLAR tooReht elROat bt RYabalistlEsmE: PES,) COnET
and TFTs 606f gldsfiftde aé%iohthrdaemewairﬁr@mﬁ R ithé ItAkTfor! T8 UIBometté&l® al | NE

601 at this tine is used as a signal current Idata. Then, when a

pr edet er m nadratidinge19Qsamik ére atheurisicahsetted ta onapafcithecsouete nagion @hd, the

sel ection of the fi rsé and second_scanning lines 602 and 603 is term nated,
and t he PrTdragbeseion obthe tiansistor 48@ 25 OFF. Subsequently, the fol | ow ng

cblectea and a TR BhYWepipdisiOe I cldnett BB Reciod fa Pietthay
has been wrijbb@ddsSof Y Gdndibtord§88 B84, Undethe"GhEr EfetrolBSs toAnbd8d ts
a Mﬂg% tﬁ 8

al ready turned ON, an current 1denti cal e signal current I dat a
flows thereVes.f r'he eapacitoeelemdrte 88QaysThusle of rkiaidihg ehe phterpuetevditdges1l

80 of the transistors 183 to 186.
20 In the current source circuit 420, when the transistor 187 and the transistor
188 are turned ON, a current flows to the capacitor element 189 from a reference
constant current source (not shown) connected to the current line 190. At this
time, the transistors 180 to 182 are OFF.
Charge is then gradually accumulated in the capacitor element 189, and an
25 potential difference begins to occur between both the electrodes. When the
potential difference between both the electrodes has reached Vy, the transistors
183 to 186 are turned ON.
The charge accumulation continues until the potential difference between

both the electrodes, that is, each gate-source voltage of the transistors 183 to 186

30 increases up to a desired voltage. In .other words, the charge accumulation
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emts light. The operations descri bed above are performed in each subfrane
period, thereby form ng one frane period. According to this nethod, the
nunber of divisions for subframe periods may be increased to increase the
nunber of display 5 gradations. The order of the subframe periods does not
necessarily need to be the order froman upper bit to a |lower bit as shown
in FIGS. 14(8{ and 14(C), and the subfrane periods may, be di spgsed at
random wi t HOAtBHES pridhthedeansistors 183ard 186 ach reach 4jxpltags that allaws e the
wi t hin each,; | O Further, a subframe period SF2 of an mth

et SERtfo o

scanni ng | _ _ FIG 10 14(D). As shown in FIG 14(D), in the
pi xel , upon ter My Q&n?fetﬁﬁ @pﬁemrﬁﬁé@mﬁﬁonﬂh&tﬁ@sﬁbr@31@3%{%@6' S

i mredi ately started. Nex atimng chart of a portion related to the
current souredéulty oned OM. t he signal line driver circuit will be described.
More specifically, a timng chart of a portion related to the settin
operatiof for thSubsequentlysour de ci rtheit \urenbe 15OYERSCr i becuiBasi 420,
timngs are as descrjbed bel ow.. Fi an addr eriod term nates..Then,
na por | o oPRuETIHBoTmoBAuntvity of the, yapsitorn 180,015 Ls siedad Rrcoiding
sust ai n perg S 1 00| or i i

Sust i peripAtl 336 8RR Yidch AEHICT TR chflngle YREERS RONSRSSGHY PO lo 188,
for the 20 meruAd SOYAEoaducive stte, R &urgéd supplRddid VRS sipnafline f8idrts.
The setting operation terminates i mediately before the start” of the

addr ess perdosrespodmtohthesun of thesydiaén surbnt dfthet thanspstoi H83, The idsaipranriedd

again;, a selection js p ormed for,a current_source . ciscuit for which
the set tIPngofotﬁe LEATSESFOT ﬁg‘{;eﬁ'\do‘?'ﬁég?lna%f@ﬁé’r}s@?ttm’é‘%&%{-i oWhes ey 1tBe med
for the sel,ecte - sSqQu irgeuif. J e i n 5 td.on may
be perfor med L =§t[(\)/\lfl;iejgr\d g%%péegls{uﬁ?cf@d@g %&g&ﬁe St%aﬂaé leﬁf éﬂeacg@@s%&gﬁgﬁg tﬁﬁe
setting opgraisistor FEABVsAE m@gi%gﬁrm ﬂ_;n)j ng the period described above.
This is a case where, in the period, the current source circuit of the
signal line driveks desaribied atsovengleggdte termindls pdtthe teansistars ¥83utcp e85 adre a

current to the pixel), and also, the current source circuit of 30 the
si gnal | i necomnedied, wherehytseftingreperation ifoemation icambe shaeds| y performing the

. .81 ti ti .the i t. jon. wh t he t
sour ce OBt curt oo (0 GRdinEropisagon JRRTERHOR i haTed Ao g Agasisiors”

ti . i . _ . L ds caf-t
O o pona sBd¥H iR e sqié KB llmd budeific BresEht ieNNGRT, AOCHARBARGTARID FOL' o

55(B) is prexdngsel thé seningosperagon infoameatios ntaycsssharbd aiotwich srantistogs in a
operation can be perfornmed for the current source circuit of the signal
| i ne dri verditferenticoluini nd'hahis, Abeitrapsisios rgatel termiinals amay dberooanpeted dotthe a

SR O ETERE NER e NE T
peri od, 2bheca?|ufnf GRduGAl’ ?(I)lﬁs'egﬁéﬂtfy mé %8§frg@%r lth@%eﬂfdgvgg?r%ﬁbﬁuéz{n pan b

e
| 0 sinmultaneously engade setfing opération and an I*hp operation. In
reduced. In addition, since the number of circuits can be reduced, the layout area

2

can be made small.
In FIG. 24, the setting operation is performed for the current source circuit
with the transistors 182 being turned OFF. This is for preventing a current
25 leakage. Further, FIG. 51 is a circuit diagram of a current source circuit in the
case where a switch 203 is disposed in series with the transistor 182 in the
structure of FIG. 24. Referring to FIG. 51, the switch 203 is turned OFF in the
setting operation, and is turned ON in other time.
At this event, in FIGs. 23, 24, and 51, when the drain current of the

30 transistor 183, the drain current of the transistor 184, and the drain current of the -
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addition, when the current source circuit of the signal line driver circuit
IS not engaged in the input operation during the address period, the
current source circuit of the signal line driver circuit can performthe
setting operation even with a current source circuit of any structure. 15 ~
The reason for this is that since the storage circuit 451 contains the

i nformati on relateq#%o the current iogggf ﬁircuit for which the settin

oper ati on iEnSsierlanere sehio apaliaef bne of-dhashrent magnitude gan bacpatroedi n

t he vi deo sj.gnal I iy0g e address .per.jod.. Thus. .l,n .t he case re th
setting opél i'oﬁqgﬁédgt hi‘n}lﬁpwu erbagyg i‘%RC'JP"{‘ﬁ‘Z’WdU} }h‘gn‘{alg%p%w&:lg%ef of
t he signal rd i ' P esa] ee¥] eoyis) y, e
setting ope\#,git“iﬁ)om; cgﬁgﬂ?ﬂereﬁﬁgﬂt Sggléé)g{ai%%lnsk%@ ?ﬁqéﬁﬁirﬁw st{,)ﬁir]c'egc'i %blﬁlﬁ‘? of
t he signal respeetiste (ON cucientsudart setto be2i: dpl ement ed si nul t aneously even

during the address period. Even if the case where the setting operation and
t he i npub oper at iAshdescribpd aboye,sincestha videacsigaaliis used ithtwe nggsafor ithapixel i ver

Cireuit of woAuoLrfThe PeEM Pt CERRE tontol Mcrlenslda gk U Supi o dhe
operation (é?l‘r'ltem”soﬁ{ceaﬁwﬁf 856, {)lﬂ ﬁ%ﬁt hetElo) viala | cﬁld &ﬁﬁ)rpeFﬂ MG, e
setting operation of the current soarce circult of°the signal I1ne dffver

circuit canhb%%mlmbﬁd@rregiﬁﬁﬂgh@maMQgg)_r esent invention, the setting
operation for the current source circuits may be performed either

sequential |y by €mhobrthatinputnidominad of therANE 198 ristdoanected tohtheesetting
periods durin i ch the setting operation js 82 performed are dotted in
one frar8, qongmmmﬁ Ard dhre pther an caayedied b thoseromdrptchy eisant 483y IRiFlg- t he
periods. F [ he ti.ng, OpRr af i L. all the cukrenf.source.Gircuits
oy be not Pt Bt Shinhing, 8P e e 107 i Bt it sBlinkr el e
frame peri ofig fe WA isTeHfnedidi? 18Citel NDIPASICA! EREILO! HoWever! IR préseii c© 5
circuits can be precisely perfornmed using a sufficient time. This

enbodi ment imegntion Briwttlimited yo cdsbi One ofi thd ilpdtadiminals dDthesAND 493Gnay

(Enmbodi ment. 2] 10 In this enbodi ment, exanple structures of pixel -circuits
provi ded i rPe¢psangeted|to gay ongwithe L-bibtod-bitrlptehritguits. r ef erence to FIGs. 13

d 73. Note th h t, ti .be . ; ied.t .pi xel  of
T uctuld as | ond s YHERAE it SHERH PuRELERC R0 MRV a il icuie”
tructurd as Fr 81 GHECAREPHESLERUr PR o e i .
Ceanning 11 hgrepd o M (fERIGTED, P IR R Rhngy Chout 47 iEHIG 0,

swi t chi ng Tsfrichk8& sush thhdh ngvifdhT 191 Gad & stiichi 192 AfeT dispdded %o GEOPMEE ThON
driving TFT 1108, a capacitor elenment 1109, and a li'ght emtting el ement

11i 0. The drapsistors 186 to 188.
) A signal is input from the output terminal of the AND 193 to each of the
20 switches 191 and 192. One of the input terminals of 'the AND 193 is connected
to the control line, and the other is connected to the second latch circuit 413. In
FIG. 23, the one input terminal of the AND 193 is connected to the control line,
and the other is connected to the 3-bit latch circuit (3rd Bit) via an inverter 194.
However, the present invention is not limited to this. One of the input terminals
25 of the AND 193 may be connected to any one of the 1-bit latch circuit (1st Bit),
the 2-bit latch circuit (2nd Bit), and the 3-bit latch circuit (3rd Bit).
In FIG. 24, although one of the terminals of the switch 191 is connected to
the drain region of the transistor 185, the present invention is not limited to this.
One of the terminals of the switch 191 ma); be connected to one of the drain -

30 regions of the transistors 183 to 185. In this case, however, as shown in FIG. 24,
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line 1101 is connected to a current source circuit 1111. Note that the

current source circuit 1111 corresponds to the current source 20 circuit
420 disposed in the signal line driver circuit 403. In the pixel of FIG
13(A), the gate electrode of the switching TFT 1105 is connected to the
first scanning line 1102, a first electrode thereof is connected to the
signal line 1101, and a second el ectrode thereof is connected to a first

el'ect rode ofYhemtheqinppt ternyingl of the ANDAL93 jsseomnested tajtheolateh girenit(Srhit on -
dri vi 25 TET 1108. ..T L f _the,hol.di . TF 06
Ot moent e WER AR, R BRI 1 005, BBl v

connected t ; is 0 : 3 h i
Comnect og (SRR 18818 wWHBR ot Gt R Krritfe Rt GHER A I EOrfiRltcd, the
el ectrode aérniinal aestsad beawonaected ng thehtchléiScuitviaahe isverteed9dpde of the

driving TFT 1107 is connected to the current |ine &pqwe_r 30 supply line)
1104, anl a secorheetusrant sdurasfcirduit 42hshown om FG. g sitaifan in0@paratias to

commeeto! fairestads S ot B A he b Rk it he ™
oo ATt PRGN P B e )6,

(power suppliy tﬁe't}ﬂﬁ}stérlQQS?ff@n{ [ %ﬂ_a%hnc%l esistatlecterithéodrtd r(h?te@hbévh g

el enent 1110 are respectively 1nput with predeterm ned potentials and have
nmut ual | y didohaeetad tpdhectirahslind #80pi This,of dEsc@Eptib@(thereodwidtkspo oddtted in he
case where a circuit of FIG 40(B) is applied to a pixel. However, since
the cur A8ntthisicsubedimesat mode; s different, 10 the transistor polarity is

Fr e ao(e). the AT B dRitmpodment sisd VRTINS yhsBiors &b Gg&ﬁg a
o the Ter I35F SFpso BT el Ci, 120 Thiwnin FIE- 43 24 95 of wie M BERES o0

line 1151, dredent invehtRacBNEbtlimaednoithig. | iPAgltanhdl raasigtold Aay aBo B tisvd!
line (power supply line) 1144, a swtchi %TFT 1145, a holding TFT 1146, a

conver si on Qpéretion ofthelgurTentasairee icirguir 4201 i 8he xasapd cusing the qreanntl 49,
and a light emtting el enent . 1140. The signal, l.ine 1151 i.s caonnected (o a
Sur T ont 180 drAnSistars A8 stmian © tha pReratan dtaihed haVe GEEPLUCPOBLT thed the

e dr vertiseibAin HhIA"} cARRhFBogs, i chipla 44 ot PRRRGH e MIPematiRt
the sw tChidlﬁnEﬂﬁTisléélﬁldgﬁed to not Vss but Vdd. Thus, a description thereof will be

omitted.

When using the p-channel transistors, the case where Vss is not replaced
20 with Vdd, that is; the case where the current-flow direction is not changed can be
easily applied with the comparison between FIG. 6 and FIG. 7.

Note that, in this embodiment mode, the description has been made 6f the
structures and operations of the signal line driver circuits in the case where the
3-bit digital gradation display is carried out. However, the present invention is

25 not limited to the 3-bit. It is possible that signal line driver circuits

corresponding to arbitrary number of bits are designed with reference to this

. embodiment mode, thereby performing display with an arbitrary number of bits.

In addition, this embodiment mode may be arbitrarily combined with Embodiment
Modesul to 4. |

30 - Further, with reference to this embodiment mode, for example, multi
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connected to the first scanning line 1142, a first el ectrode thereof is

connected to the signal line 1151, and a second el ectrode thereof is

connected to a first electrode. of the driving TFT 1148 and a first

el ectrode of the conversion driving 25 TFT 1148. The gate el ectrode of the

hol di ng TFT 1146 is connected to the second scanning line 1143, a first

el ectrode thereof i.s,connecte o0 the first.electrode of the driver, TFT

7196, and PSS ABd SREABCAI iR Fo be GHlE cealEethwia Resforming diselak of

t he drivingwﬂggn%&gﬁﬂﬁgguh?%{ﬁﬁbﬁseIectrode of the conversion driving TFT
o]

1147. A second el ectrode e conversion driving TFT 30 1147 is connected

to the current |i@ge cRfeRl sGutbdIcirchitior eddkbit iBrilspose@Fendacitsignal Hat ipde
of the conversion driving TFT 1147 is connected to one of the €l ectrodes of

}) he |ight haniG.tS.ngIliemrvegtaslsfimm fﬁhEIQr,azxaa:phmgliteyl (ﬁrmmemsaﬁrdcsciugdtsanayd .

i j iving, TFT 1147

gféﬁ‘f?Bdif» e isppscdifr cachaedldingar -Efaiazgamatxggzi@f& ﬁéowaﬁaeﬁl%ia%‘h?"”
iving TFTgS T i RN 11

other o1 ecr vty aithaugtBnE ahfab s RN 108 BPuebs 030 R0 B e

with predetgﬁr&mdopqilentJ&gl'?g?g)anéiamecﬁmﬁ&akwrcei {0CT R} HROSEAYEHDY -the -

. Note that the pixel of FI corresponds to the case where a circuit

of FIG 6(Bluiditpppbitsgasshoawmin®lG. 3owever, since the current-flow
direction is |0 different, the transistor polarity is reverse. The
conversion driving TFT 1147 of FIG 13(B) corresponds to a TFT 122 of FIG

6(B), t drdving TF 148 of FIG 13(B) corresponds to a TFT 126 of FIG
6(B) . a;&g’ Rstbhedtmen §h46 of Fi G 13(B) corresponds to the TFT 124 of

FIG 6(B). A pixgy tﬁ@%&;ein? ifdeﬁti8$3{t®asiﬂéeh l&é@&i@eoegaf'g{et %]citt'?lgg §%§ﬂal irﬁ)ufti rst

scanning 15 - line 11 a second scanning |l ne 1123, I'r nning |ine

1135, a curfremit thei Remimlve showndhyFIGs)€) add 24 refarssw thehsipgallipul ¥25m the
pi xel current line 1138, an erasing TFT 1126, a driving TF T 1127, a

capaci t or edwpehtermind, ofatheulogical -opepgtoy camTectad &g the séttingrcon®Ddl 1RO(nod
capacitor el enment 1131, urrent-input, TFT 1132 ol ding TFT 1133, and a
i ght enitt3hoy} efHHOUE 3@16 GORITQ); E&F 13 SRPWIY ngléi aetgqgmei 1 édﬂ%@&l’éd to
a current. s i i 137, he pi . Fl (&) ,..th ate

el ectro e5_ o\gﬁi%f@v&é %%eﬁéﬁgﬁnk@g’%s @éﬁ@@[ gﬁ’"?é“%’ﬁé@ iopiqueistggﬂmahafl i ne
1122, a firge BbRGI 0pReatsf cohifect¥d t:shhe&eﬁﬁi% Edrfrol Binf GSNRBHSS e Sdifing
signal line 1121, and a second el ectrode of the swtching TFT 1125 is
connect ed tsigndle gate el ectrode of the driving TFT 1127 and a first 26

el ectrode of the erasi ng TFT 1126. The gate el ectrode of the erasi _ng TFT
1126 is connect ed% of HBe dwooinput dermHnaly of e logrenl opsmtar dedmmy witBdhe ode

ﬂc ntegle1?22_5.4@\'%}1?@55{‘]‘3%3@“&38 Ctgnt'ﬂgc\giﬁgo ts?grgaqf tﬁé{r{se&}tpu ?r%n{ RR¥SEcond '?zlltXh
20 circuit 413, and the other input terminal is input with the signal supplied from the
setting control line. The logical operator performs a logic operation of the input
two signals and outputs a signal th:oiigh the output terminal. According to the
signal input from the output terminal of the logical operator, the current source
circuit conducts either a setting operation or an input eperation.
25 In this embodiment mode, the timing of the setting operation of the
current source circuit will be described using FIGs. 25 to 31.
In this embodiment mode, a description will be made in broad
classification: a driving method (referred to as full-frame method) with which

one frame period is not divided, as shown in FIG. 25(B), and a driving method

30 (refetred to as subframe method) with which one frame period is divided into a
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el ectrode of the driving TFT 1127 is connected to one of the el ectrodes of
.the light emtting elenment 1136, and a second el ectrode of the driving TFT
1127 is 30 connected , to a first electrode of the current-supply TFT 1129.
A second 85 el ectrode of the current-supply TFT 1129 is connected to the
current |line (power supply line) 1124. One of the el ectrodes of the

cted . to th ectrode of the

capacitor elenment 1131.is conn te
currént-sudblpgﬁwi?%ig%a’&ﬁ@qlﬁgs’d‘étsgom“e@?mgg@@&t he mirror TFT 1130 and

t he other electr Ofi I o {0 rrent, |ine wer
supply line) 112}?f gr,&i‘ﬁﬂeg’t ichgl @él‘[zﬁg%g '&)‘g H%Oﬁlewﬁ’ &pgtr ﬁ#ﬁlffqgt%%i' pgné I %&Sed to
the currentarid the shbB4meanethddSeSomen Bk feké@eigy of the mrror TFT 1130 is
connected to a first electrode of the current-input TFT 1132. A second

el ectrode of the lawrdanty displdy dévicdslSichi a5 loquid ecystal displahelevivesant lighie
(power supply, liine) 1124, arid the gate el ectrode of the current-input TFT
1132 is Po “BHHBE deyices @ famenfrequencyrisiabgut O {HE).35Thatis, gashowndotll6de of

t he current Kdi,ng,TET 1133 is connected.to the third scannin [ 1135,
L Fi Tt o ANt bETtPrES sSRER dengerine Ao bR pEtsetond, « Fai: el
“current i ng; Befl: @,gf% e o) - bol., ki T 33,1 S
connect ed [ﬁ;w’?{ %le% (gﬂal?lé e g’? rao%fgs%@ ?‘ﬁlegélﬁir}gen'tﬁ%ggﬁ lgg@ﬁglb);l]?lﬁ%'ﬁ;;ﬁé&t %éé'gate
el ectrode oA peribdrduring WhithldmOscrébe redderitig &npelforified ROVEferedPR) ¥s bhBe)
1124 and the other electrode of light emtting elenment 1136 are input with

pr edet er ni nig@mp@edindi al s and have nutual ly different potentials. In this

case, the current, source circuit 1137 corresponds to fhe_current source
circuit 1§20 di spo‘ge@ei(ﬁ‘sﬂﬂi 'i‘ngvarf}FmﬁemeﬂlO@eras pem in FYa. 250BNa peripdt

t he pi xel orr ' h cieuit of FIG
o(D) 1 5. apprPigehisdycTe R ORRAN R sBariife SARG AU RIid o™ R bt Piascof o
di rection ithedadtfieditone! fifmk PRASUSt The AR dvrids whidiPfhel R r4rped
above, the erasi ngeTF'Ignf126 isp%addi ti oﬁgﬁry pr0\l/igcsjed in theagﬁﬁlgﬁﬁ? fjIEIQG
13(CO). The stlexpers fronothe firsthkne ta thatpst fifie kn2fespords &5 atpesiddedwiihg afhithe 25
| i ght eni ng iod tq be arbitrari controlled. The switching TFT 1125

|
serves to o‘gg‘;quﬁ)lar? HBPY b Pyxeds. tﬁﬁﬁli%ﬁ{@)s@%gﬁ(ﬁbe@% showea videw signadi ng
TFT 112 h ined,in th i tor. el t 1131 t
I R e e
control | ed R4Ges.di AY dxaniges Hhe"iled QigHal Wavelolie iff NAE! frines! AENMowi)

1131. The current-supply TFI 1129 an e mrror 0 toget orma

ss  currerTherengtr of thecsdtting poriod Teriembot kpevdfiddipAliaticd] bet ki preferabBcdet 0de
of the light emtting element 1136 are input with predeterm ned potentials
and mut ual |identicad to arongtgate seleetien peried (omechasizomtalscampetiod, when t he

i t chi TFT 1125 is t d i\d 5 si | is | t Lo th i xel |
hr ough the si gndt® FRrege, Kl ASES, 2 € sighel SEiVet@dnin Besnd The
through the signd®f e Th . |
i gnal . it St LR, | DaWpsiiie GRSl WGt ulBANER”,

the light ehat ahngutphe from, thanscbhié lhichhtireuwit (413N ehe BafleneFobfcd clbhit
Wien the driving TFT 1127 is OFF, no current flows to the light emtting 10
el ement, arRfovisied ingpn icth column beeomes Highs HAG. @5(D) Ishgis. a Ividehisignal

o neaof VERHGuhrip & PR T, PEARS Skt o AT by S s
11%3°20aC (\PhvabfTTE boddatied M il 4P BhGP Bidm Belsctbiid 1aPRikNE 438 eB0, 1T

1133. The current source circuit Inc a capacity o nt
current .25Cudurft source circuit provided in a j-th column becomes High. FIG. 25(E)

shows a video signal waveform in a period Tc3 of the third frame. At this time,

the video signal waveform is controlled such that an output from the second latch

circuit 413 to the current source circuit provided in a k-th column become High.
The setting period Tc corresponds to a period' during which the current

30 source circuit for. which a setting operation is performed is specified among a
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15 is passed through the pixel current line 1138 and is then input to the
current source circuit, and the setting operation is perforned. Thus, even
when variation occurs in the characteristics of the transistors
constituting the current source circuit, variation does not occur in the
magni tude of current that flows fromthe current source circuit to the

light emtting elenent. The setting operation for the current 20 source
circuit of PIHEAlHYx@l cHEHSNhSOPEE! iERits icpatairathémithersignal biperdrivesneirarit. f or
exanple, t i t chi,n =1 1125 d the, dri.vi TFT. 1127. A, pixel of FlI G
TacA corr ol T R sellide SRARICRE 4 MieD! sighliwayeer i comydiiedisorinaba o
the pixel ofidEb P§ HONE Ve 4 cust 5 Lgect] S i

it or ont , vnge Sierabhibh cokBHFSE cubteF Solil cfichit 3ot whicthh SRR drpfarl i
73(A) incl upkxfornical bezawips EHigh. C WY ehdwalinp FYGIFI5(0)2th %g?pﬁciﬁwﬁctﬁhgﬁent
1131, a holding TFT 1133, and a pixel current line 1138 (G ). The pixe
current 5 neerioB®c die)cureend saneset citcuibfar whichensetting operationcisi perfiorgied isot e
that the curre’rél &lirce ircuit.1137 corresponds to the current source
circuit 420°RfF Edi earh ffamepeficd- | ine driver circuit 403. . 30 A pixel of

FIG 73(B) correspo t he. Ll GU fy 74 S4(A)k IS
applied to the pi@e O?rtalﬂ_\eék ?g)?ééﬁ \A‘/ZQ/%?&@# Rgiélb?r;lgj’ (l:)E{r %gﬂ?a -?llu(r)%‘tg' O)f
direction igetdhd periedd Tc ikt bé providddr ROIifib, the s@BiAckidd f&ﬁlaglﬁ&beof
FIG 73(B) includes, for exanple, a current-supply TFT 1129, a capacitor

el enent 113providedotad araprdeil poits) ofifthmae piexields,cand emdy bé rpro¢itied ¢lé@whers The
pi xel current |ine 1138 (C) is _connected to a current squrce circuit 1137.
Not e t hat0 t Wihi, ppe frame pesiadei dp @dditiong 2ndilGse 2966d 40 25 (Eheit dury datsusbur ce

ote tt . ¥ AR Ne o AL
Fla racny il GRS Skl WivEoBRS g il e HEL0E Y tb B8F onlBipd g nt
pol arities @ntidIRd" &5 BE&ShY SHIgH 230t that Rideo Iﬁar %%%fmﬁfscafll%ﬁnfeﬁt rs?t%g%oan g

difference in the polarities, connections of e capacitor el enent

t he hol di ngcifditsliiB3 pluealityf éfecelnimnsAsf des Eirsthrd lab@otumns xed confvHed a6i ous
structures. Here, the pixels described above can be broadly classified into
two types. beromg Hégh.t ype inputs a current corresponding to the video

i | tq the si line. This t 15 ) to, fo le, th
St PocturBs of PG Ings e where, GBeitng Gss iR e s dnph GpETAIR, cihbe
tructurls of Fi G ESERF % SR gBet FEIAIY,

Shown i FiRETOR Sl GHideoiS K0 PuhiBRt SBRE' oFUNGERY (RETERY Al lert?,

line, and icipedif the ciftenpiotete euqsmiwforlWmhahe_@mﬁxgmpeeaﬂdreistpdiﬁnﬂioatzﬁé to
the video signal, that is, the pixel as shown in FIG 55 (B). The structure

20 correspotigsifies] inf dhe sxtimgl pericd T, and(ly) setripgryperation is pejformadtini the
case, the si@nal l.i ne ,?.él ver circujt,. aiﬁﬁ‘t hq(}gqe of, FIGS. 36 and 37, does not
i ncl ude t he®'@PHREHOL TR INRY QPpEAtion is alse panfqraedatthe same timey chart s

o exeope 9, 1 S EANE ERETHER b Sy W o, AP

cases where digital gra Ime gra

it is vari agperatien eaphbe perfbAhe® it heousls P cakrehy BSuret cifeits! Eedrt’ €
of the signal line driver circuit. Thus, timng charts for the respective

struct ur es saurce gacuis for pduch Fhe settinghepepatien it ppdfotthed arespesifietiancther ent

correspondi ng.to the yideo signal to , the signal line will be described
her ei naf t er5¢ ‘F‘I‘%PBPQQH"P §“g§§iﬁ’n§8 Sleﬁ“ﬁ)ol’l"d\"i‘go{‘ e Pertprimed, i the setfing pesied) or

L38) . The 0Pl W o, 56 G P, Seiag P e ROy e
25 sufficient for the setting operation of the current source circuits to be performed.
However, the setting operation does not need to be performed for all the current
source circuits within one frame period, and the setting operation may be
performed for all the current source circuits by using several frame periods.
Even in the case where the setting operation and tﬂe input operation can

30 be performed simultaneously for current source circuits, it may be such that
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Al so assuned are that 4-bit gradations are represented, and that the nunber
of subfranmes is four for the conveni ence of sinplifying the description. 5
First, a first subframe period SF1 starts. A scanning line (such as the
first scanning line 1102 shown in FIG 13(A), or the first scanning |line
1132 shown in FIG 13(B)) is selected on a line basis, and current is inAput
through a signal |ine (such as .the signal line 1101 in FI G, 13(A) .or .the
capaci t or é:IquBL pourgs fgrch“L}PGWhi&E B9 ge“m& opgration;is psefogmed are specified in °

(gt oni ng ‘hesBigigl 16 i MEERBhE Rierasiel BRI A Yufe feriod

scanning i gfgperformed simlar to the case of the subfranme period SFl. Then,
a subsequent subfrane period SF3 starts, and scanning is perforned
simlarly. Howevé¥exts i subframeengithodfwill begddsernibad ysing dIGIs36.i slishhe t er
than an address period Ta3, light is forced not to be emtted, That is, the
i nput vi Bedubbagiegmethod; as shavn dp TlGr.r 2(A)i one Jsame) pestodnin divided dmota t he

| nput vi deg S TR S Hotd |
(sach as. ¢ PAORUE, RESUhrale P tad g miSud-Aieren] Rethsic (oBERE Satnni ng
line 1133 itRe Elluﬁbe}%ﬂg’lﬂviéiﬁﬁ 4 ‘?&ingfhali’gﬂ%é'xﬁﬁnmsbﬁ rzﬁl%tit%n:@? .{etgl'd.{gqe

video signal is erased to cause t t emtting ePenen n

non- em ssi chowsaher exihgpie, @castbmueraf frambf peatod is ARidRT imd thfek SibFdnse
Also in this _sta%e, scanning is perforned simlar to the case of the
subframe pgeriods SE3:tohkB.t he |ight enmtting el enent is brought into the

non-em ssi on sta im]arl Descr.,i hed above is . the tim hart rel evant
to- thelPmage di ;;%FEWT(SE‘%F‘Q#T@H? PERAES e “‘g‘?sﬁﬂa @qsdiqrmd_q (glf‘%g%t‘(,i agasam ped
her ei naft er.L: { m Qf . t Latigorn for the current
cour coci r EorPaFIs)osThe s beriBl i e B At WAL 3 feraPls Wit RE)
during the pigdl] afi@ therleAgthltherddteisvibidesantd Ghakspeetive SubFAnSP petibds.a The I ent
source circuit for which "the setting operation should be perfornmed anong

t he pl ural isustadf pemod €I8) is auperéod duning wehiciT bheslighhemitting iebementeemits dight

cannot be perforned ile the video signal is varying, that is, during the
30 addr ed8 I¢ponggyto e‘ilg’@dé’ﬁfrﬁ“?‘kmﬁ%QddWI%rlpﬁéngtti ng operation is

étte t 89 , . ' .ing the - a ess periqd, .the vid sj,gnal .is.varyin
"n manndPs d ffe(’écﬁgy‘ﬁ%g‘ﬁdp’ﬁgs iR mifbed, whsnoprodiae e opariod Tepdhe 1oy
oper ation a) g i i i j i ! it
D or f or nbgTIOATTE HidyChE dRIES REF nly Bho e AN BomplAfnf bE WY afareet!,
subframe peeriod. (Trsee intheenain sulgframer pdricah SBT ag Rhowsr e FIGS Q6(BY ofid Cui t

of the signal l|ine driver circuit shoul d be perforned during a period other
than the addwality ptings in ong fwmye peiigd, ashshoya in FJGoR6(GY.i oAs faomattereof
current souyrce ciycuit di.sposed in the signal |ine driver, circuit, shoyld be
per f or ned g’ﬂ}lfsﬁgIﬂ?e??’i‘?@%p‘@%ﬁeoﬂf B‘é%ﬁdz ermml)lgﬁ?&pfoqc{qé?sstm}pd[skm all
addr essgperg; S b di inl I SeG& € e ' tion
may be gerfsgrsﬁgrdr@dgﬁ%ma%;glﬁgéé eltn V\g%nddtaﬁéesjga %’?‘Z(g’sobyrai gﬁséétéfp g%lgg?ﬂg
addr ess penrbitrafypfranerperivd.be performed during a period between the address

period Ta2 and the address period Ta3, or may be perfornmed by using both
the periods. |n dd¢ptding, towthiel subframe method; when peaviding .theeperiodbdcpdheé ods

onl v one SETPHGRGBLDSRY AIPRRSP Gihet ot one RS AleE Gomplitiane pf Thagussss o
bpor ati on Borrade! I cenah I anRepy e sFias shoPndf it et BRa it
peri ods2Fainéidinléme frame period, as shown in FIG. 26(C). As a matter of course, the
period Tc may be disposed after coﬁlpletion 'of address periods in all subframe
periods, or be disposed in an address period. Further, the period Tc may be
disposed for each arbitrary frame period.
It has been described that the setting signal input from the terminal a -

30 refers to the signal input from the output terminal of the logical operator
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Next, the. pixel has supposedly the structure of either FIG 13(A) or FIG
20 13(B), and the signal line driver circuit includés supposedly the
storage circuit 451 as in the structures of FIGS. 27 and 28. Since timng
chart relevant to the inage display operation, that is, the pixel
operation, is simlar to that descri bed above, a description thereof wll
be omtted here. FIG 75 shows timng of the settin&roperation for the
current soufaimestedcty thegsetingecpntipltlime dn JiGs. (1i ard o i \Alsocdesstibed ipgthen

t he shown cgse, .e en t video siqgnal.is.varyin i pf or.mat ion rel gted
Lo a cur rerfoeds LB B Sthmal foptteSBanding 8 ahe FidkeBisth oufuf K5 o6 secPd |
performed i din; 1 Lt i : he
per or red leLToliDid puFOLAGRS the Sbndert iR of hd RBiGASeMGE Sph
operation aghd dipeall Ixpliput to ahersthepferntifisl Hioid ithe sepRigdtoMiolC fie.beIn this
performed even in the address period. 30 Thus, setting periods Tc are

r espect i \bel gonneotioniewhieftbe esetting centzabling is avot ishgwalin Fipsrhtandn2,pElGads
TbS, Tb7, T and ring the sefting period Tc, .a cuyrent, source
circuit f or%(iﬂ)mq i&@&%\*ﬁglgaatmvpi‘mmssﬂnaweopmt ifeong éfl@@@@@g ¢gralhe
"setting opegafi i QQ: 4 e . t tur re
the. curr ent b sPRRBaE Qich It RuF SRRt ' iFpichl obPRA Y gliFult e

si mul t aneougdiing@§ighal.m 5. the setting operation and the input operation
(output of current” to the pixel), a setting operation period Th5 can be
provi ded even i n Fitis. 26(Byandp26(()dshovhubke vavebfortia of tthe sbiting comeplclie.t s
of FIGs. 74 and 75, many setting operatign periods can be provided.
Accor di il ySetting ipperfoamad spely thiithe veavefome of the sefting nantiel dinedniaagh of

di sposed i e ~sigoal L river ghrcuit respectjively 10 perform -
setting op&ﬁﬁ'gﬁ(ggﬁn‘ﬂ)@@&'z .eSAﬁf@rH’a \P@F{}))% (ish‘éwﬂé’isi H%Pﬁaoaﬂﬁ)éh
the settingg Rl i bitiBg! bergd t BEGYT TEN r j | e
pr ol onged. é(e)ﬁlgetg{aent t/ﬂ,%ntgﬁet)geﬂtﬁ'?i rslégmglgepggtl?gnq‘ga{r? gggper g{reh%%ﬁ\%\nnfﬁﬁe\gen
hi gher pr ecsubsequeniteaddress plased.i pinl BIGW 26(B)¢ seitingnisoperforendd xeth thareththat
inputs a video ~15 signal to the signal line and then inputs a constant
current unrwheefedm: of theesefting sostrghdinethecomssdilighl incther period (sedting Iperiedgnal
line driver ciyguit is assuned t ave fhe str ure.of FIG 55(A). The

bi el 1 SAnoTEhLEron, the smplIan b abe, stipe:paind Tk dhring. cammeneapedt ofspe

73(A), or 7 . fo ti d pd.xel. , ehti

operation n%cggssst _é)é}b%d"g‘%z?'f oprﬁe a?g{)@f g_git{ﬁ%e]sé&?ﬁgﬁ%hssgéﬁgg%%&c‘?&ﬁ?w

di sposed i not {iR §ttifg conftbFlink HRcoORRS Elililéﬁﬁnotﬁmetﬁb@ioﬁu(séﬁﬂ{g POI6E THA) ffdtht of
the pixel is variable depending on whether the current source circlit is

capabl e of themompleton sf thepetfing perigd (Tedoghe commenvensnt ofi anraddtdse peripdt
operation. EIG 76 shows a timng chart, [h_the case where the settin
operation ahdl @Rd linngm Peried (iatBREcroriade Thal deerh 1B SorBPlgtiB ok s Sifiae

pi xel "¢ b ' I i S, timng chart in the
case V\/ngérbe %gﬂpigémaéﬁ?%é%s%éﬁgt% 3?%&/0 r%?erffé(’la@: First, the image -

di splay operati onfrofiffie hlSove)RiticH 4 @ifreh€SAIree cireuitis n%‘(\"ehgi(i]gd%girf AR At Or
of the pixel, the driving transistor, and the |like wll be described "bel ow.
Si nce the- opsration fmgpat ef alcnment toha pixely assttitgeperdtonrdandet piif@inmedefort hey

will be briefly described., First, a first subfrane period SF1 starts. 91
A scanni ng herfirrent seurceceisenit digposed in dhe signal dine 1dyivgr) ciranit in the sefting a

|55 DL gl S50, e e ) O A T
be a curgse %?erbﬂ&ﬂ ob&irg] fit éegﬁ‘na%goﬁtrbl' ¢ iy Be Qﬂggf Set B EHRSH ; afhh

subfrane period SF2 starts, scanning I's pert simlar to e case

of the fir sgetingploperaticieis adt Peiformednonls ulkise gpeaivd. s UBbwaver, fir thedcasE3
starts, and scanning is perforned simlarly. However, since the length of a
| i ght eni ng WyaeteodeseBingopé¢rationandithe inputafpration pan bo perfazmediagithe same

f d t Lo be.emtted. That is, the.i t, Vi .Si | i d
borcent s e T iRiThe Rent Sottep gty disPoogHn G ieadlging diuft cregttbe

the | ! L . v ' _ .
lna 1153 | Mthe SpYRRR Abe cbityARATH A7 MIREREIRE Al P pAuTge" 10

on a line resu
vi deo siggnaturiéntegonsed ciraiid i$ @gapdd iim ghe mipuk leperatord ({ipablofi M eerrbietd
state. Thus, the light emtting elenents can be brought into the -
non- em ssion state. ' Then, a subsequent subfrane period SF4 starts. Al so
in this stage, scanning is performed 15 & in the case of the subfrarne
period SF3 and light emitting el ements are brought into the non-enission.’
state simlarly. Next, the setting operation for the current source circuit
of the pixel will be.described. In the structure of FIG 13(C), the setting
operation and the input operati'on of the current source circuit of the

v o o - 4



30 76, the setting operation of the current source circuit of the signal
line driver 92 circuit should be performed during a period befween

addr ess periods, and concurrently, the setting operation for the current
source of the pixel (input operation of the current source circuit of the
signal line driwver circuit) is not perforned. On the other hand, in the
case the setting operation and the input 5. operation (output of current to
t he pixel) MXelhe current source circuit of the signal line driver circuit

can be perforned sinultaneousl ,.a.shownin.FlGr 77, the setting operation
of ‘the current sdi SecEPRdABOVES itt M SSiting perioAcly d GusreRt sauies cURBitar pe

¢ q _. . .. . el
Char (s of P et ZsABhE SheRTONE heFERER DS RRcIAET am@hB bR sd icb Sfrebi] oo

10 Tb are donpiied! inntHesighal | sk Riiweedirdlie aldneehrmaf isodfce dirbung2ga2,

only one setting operation period Tb may be di sposed. Next, the pixel has
supposedby proveidedrindherighodolém@ islseCifiedyrthie tsbiting gperation mandsd perfomed ui t
i ncl udes suppo edtlb)}/ the storage circuit 451 as in the structures of FIGS.
59 and 60. t rﬁz@' sGtting the wavelengihyobthersstting:contee)ding inthg\pesiod th fiom 15

that is, t ni xel eration, Ls sSiml o.fhat describe ove, a
doscri pi 1 ote ReFBls R of e Yside By L: VRIS EppiGeRiemitt st S Siscirusat
timngs of aﬁﬂ?es?s?%}ibﬂq{i gerations for the current source circuit disposed
in the signal |ine drivgr circuit will be described below. In the shown

case, since infoNedtj aoferdhgt &0 FiGsa 271 e, soudeseriptioauintillf be wadehof he
setting operation is performed is held in the 20 storage circuit 451, even
when t hdOvisgmgsoparation dimingyiafgcurrend souraei eigcuipseimaisignal flinendriven cizenit

R T N NN S
To 1 and Thg U Ei-Bgind 261 SPEAdiNGnRS i ourde GHGLiRNIaGOUr C@ cireui t for

whi ch the settrfng operation Is perforned 1's selec and the setting

operation periodHI&. RiahodBs £ eaGERMCRHichTdhtScurréit soRiréd BcEPAOS AfraRgéd od
Tb5 and the like can be provided even in the address period. In the ~:

struct ure vheachchlumet t FHG. 29 shawisancasedntwkichripiot cunpentadouece ciacuits 420

performed sinmyltanepusly, as shown in FIG 78, while the setting operation
i s beind® péﬂfggﬁ%’ae H’fe%l%c‘élﬁml’entlns@ﬁrséfélcwe of &I 2, Whenethege; ¥sja period

i 0 f for.th i it _di d i
Che o gnai TG yPRC R SR okl Sl e Mg P ek ufdd Ak pRSRBERS | o
be made suGimbftatectsBeichirelt BAlrcO¢irtGith &29@35@1};@%@%9{1&&8@31 gfe}forl‘ﬂlin% he

operation is performéd for the current sourc the pixel, ahd data i
st or age ci rthesettiagbpesatimndarid et idpot operatien seed tobe msed.odOhcthe @thdrdiando
formthe setting operation. Thus, as 5

current sourcg Ci rcuité&oes not &%tr y :
shown in FI'& the gtruchire OfBI(y.o28 cther twy cpaenbseuree Giecaitst420hareppravided inf t er-
t he set{jn ration.periofd .ThS, th her. hand, im the structure where
t he set ?lbn%agggf) gi’#@’n‘@h@% ﬁgngn(ag?ﬁ lgp%fgﬁztfgﬂm&ga@ﬁese& & gﬂ?rai'_f?ﬂr Bléd g"? cuit
can be perfd?ﬁé’fegeiﬁg%ﬂytaﬁlbeef'ihéﬁin §pérdfion Thiss, st&lﬁtﬁufeeb'f 'tﬁg.c%%gﬁ“ on
can ~ be performed for the current source circult of the signal line driver
circuit eveourdei diecuiD420assdin FIG. ABeis aiot particulirdy hignived. f ONordthfaq fok ke
current source of. the pixel. Accordi n% to the timng chart shown in FIG
79, nmany s&tQpge chsaitaddnshesyn del F1Gsn 20 cansk 88 kmewnicanitsi mgy\be used peri od

duri whigh all.th t. . ' i.ts di din the si I 1
driver ci r dUg 2 Bt EUEHYS iRERding mons SEsfarig Glr ati on can be reduced.

Al ternaggvely, tReo R A-IGHMS 8P a'\WdraPe tOfrSEfifd SRown in FIGs. 27 and 28 will
be described using FIG. 29. First, the signal waveform of the storage control line
in the full-frame method will be described using FIG. 29(A), and then, the signal
waveform of the storage control line in the subframe method will be described
using FIGs. 29(B) and 29(C). |

30 As shown in FIGs. 29(A) to 29(C), according to both the full-frame
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i5 operation is perforned for . each current source circuit can be

prol onged. Consequently, the setting operation -can be perforned even nore
preci sely. Next, the pixel has supposedly the structure of FIG 13(C), and
the signal line driver circuit includes supposedly the storage circuit 451
as in the structure of FIG 61. Since a timng chart related to the inage
di spl ay operation, that is, the 20 pixel operation, is simlar to that
descri bed aWsthed andythecsublranag, mmbrp&dhe wavefern ofithe storage eontroldingds setows
the timng of, the setting,operation.f the currepnt source circuit .disposed
in the signidbscome High HFthe setips periad T ' FhuSnintthecSurEsal Soyirs Pitan 43bieo
signal is vghvd I r ] J L0 45,0 | S ge
ci foui t as1ericg SpBaBoR GRChE pEHORel Th AhE HHBA frim Bie cdrlpleSn 435,
per f or med. M@Feﬁb@fé% thé\eoffsneément cfthe Rabsrfueat @ﬂn%?@ﬂod et he
address period. In addition, use of the | ogical operator 2 enabl es the
setting dperati oiNatethaty whenthe wavefogmeof theisiarage coptrgldinobasipetonteHiglhke .

Thus, i ng, peri T d i ded bef h i
oper at on ofvitelEscHs ane 9B DR tpcallaw Hagh dyidsor NEPRD 19 guieri e ipragend.
Th tti . ¢ 1 | { dd

pori od by caRARHS] WASnE S eb RO e o et il e, BEGEE 5V.o
this struct fheeswigehes U5 dreadinisd OFH to fMoWed 18 (T ileBRIgdAY 16 %e%dﬁtmhoﬁél? of

- period during which the setting operation of the current” source circul
the pixel imtgined ar thedtomagde icireuited§lh of the period during which the
setting operation of the current source circuit of the signal line driver
circuit 10s perf orheseforenenan whewa wideg signal yariesiwhile: ther setiing operationeis

where the pixel is of the type that .inputs a.video signal to the signal
(e and t Ressmasch r.A CoretERousEe citelih shioe) IRttt daoheisgratioto
the pi xel Céﬂrféﬂts]pbf%ei’s SO dGARE SiGAke .¥:ircﬁﬂe45ﬁettl§%89eﬁﬁ‘3fl% 'ndt il?ﬂlger{cga

i nput operation of the current source~circuit of e’ pi xel ‘cannot be
perforned sbythd earénion in theRdded signah tN6tecthaethehseriod bering xaliclh @tk Video
structure 10 of FIG 73(A) or 73(B). First, since the inage display

oper ati on, $igaal variesgiosresppnds ta, fonesample, taneaddiesscpéningd.t r binthiesease velmret he
driving transistor of the piéeé, .and the |ike alr)e S stantialiy t he zﬁma as
those i % hileA6HNS oRaration and the inpiy apsTatipncag be gertopaed gymultaneoyslyctory

descri bed. fir I rst.. f. [ : : iing . |.ine
desorl bed. bidhqent shifp i HRTHE SNt B bEhA, e SR bRl %an
sel ect ed Q”b@géﬂf@ﬁné’tﬁﬁir&he MiFret Youlee chicaitdveh WhilPiHe éd?fé?l‘t'gbuﬁ:e%iﬂ:gftl is! i ne
(signal line 1121 in FIGs. 73(A) and 73(B)). The video signal i1s ordinarily
a vol tage, d¢ngaged inmethebmpat operaitn. (digput dbfancuacntoto die pixelght’Ee peripdr i od
Tsl, a subs lﬂ_uent stﬂt;frame period SE2 star and sc nnigégbi s perforned

similar to fWigyhichtheippuloparation (‘H@Ppbﬂg "\?S’F‘_{r.-fe%‘@ri, e Pixglh bseppréormed forr ame

R L o A e

peri od Ta3,e,{dnqﬂg_ is forced not to be emtted. That is, the input video
signal is erased or current is controlled not to flowto the light emtting
el enent. | n orderlntenepfremerpering, eéther bnesettingvparipd Tic,t dwea plghlityeof sétiing

el enent, the second scanning |l ine (the second scanning line 25 1123 in FIG
13(C)) is pRariqdst &c myybesprovidedy Skuitherothe seting period Tcamay bepupvidedhe
easing TFT 1127 is brought into the OFF state. Thus, .current-flow pathg are
b1 ocked, arfmpvnecE pHEH Ee Aring refdendn il ICmay i S yideoRiena
non- em saf ofadfBis il ofe BERETHS o FUPLORIENPSFd Rtk ShfusHAl i6 befbiE LN
this stage, scanning is perforned as Iin the case of the subfrane period SF3
and |ight eHigh,iand tBat vileorsipnal aaeeformsghta phiralityhof cobimasios Shofirst ttallsst
simlarly. 95 Next, the setting operation for the current source circuit
of the pi xefolumns apecondeallddoechecomet Highst r uct ures of FIGS. 73(A) and 73(B),

the setting oper al&f':)?t? referring to FIG. 30, a description will be made of, as a different

example from that in the above, a case in which one current source circuit 420 is

30 provided in each column. In the structure shown in FIG. 30, one current source
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and the input operation of the current source circuit disposed in the pixel
cannot be perforned sinmultaneously. Accordingly, the setting operation for
the current 5 source circuit of the pixel should be perfornmed while the
current source circuit of the pixel is not engaged in the input operation,
that is, while no current is flowing , to the light enmtting elenent. In
addition, the setting operation of the current source circuit disposed in
the signal ¢ireHEt 420 isedisposediinteachsolumne bethesurrant gouicsircufte thievel cocumsr

than a period _durin ich.the current aogrce circuif of the Ei xel is 10
per f orm ng ?ﬁ@%M%ﬁ%B%‘f‘é‘gi operation aad ithe HRpRY,eRerakion Carnol be dssfosmedods.
Since the ¢ i ese+t| be i r.af | for current
source ci rcﬂlﬁﬁlugﬁ e?ﬁselg'pi %p&sﬁgﬁ8§g I%JEIE f‘%}rﬁ%(}ﬂg Srgﬁﬁl&a&a‘& %gtﬁélﬁinﬁh{ilsg Fﬁ x)ﬁ
period (Td3paforhtet) :whifl thbeinpat tdpegatffieigt AGiNbeing! PerfornedNtand OtheC fnput
circuit of the signal line driver circuit should be performed betwee

addr ess per dpatation| i®eds 1 te hbevsperformed wiiile dther settingt bperatior isheioe Beingi ng

operations are perforned for the current source circuit disposed in the
pi xel duri nBFIHIMEY. ght eni ng peri ods (Td3 and Td4) of subfrane periods SF3

and SF4, and in £ he,setting,p tion,is rfo d far current
source circuit o?%tdﬂr?é Sgllqi&lgﬂz hoym 'cﬂ'ﬁv'g‘r ?(i,lalpgtﬁa! 988&?9@ %@‘Pi ﬁﬁp%\éﬁn
t he address ' T i t; t j 20
T3, Not o rhaput pES MordfEclant U118 BRI Of B MR T RRTLACSE IR )it
per f or m t heoperator AG 2N Bt inoRIG.30); brd awigread thatoisromputi fromi 4 selondatemgen

t he pixel since the period duri ng whi ch the setting operation is perfornmed
for the ureantoldingrisdnput touthe othepinputi terminale pA signal ghastis outputifyomi thh t he

non- 1| i ght eni riad.. Ip this .25 case, as shown,in FIGs. 82 agnd 83, it may
be such tha?‘“ﬁ“gg‘?{!’}‘%‘h?ﬂﬂ?%g%sgi QRETRLOT (COTEeSRPYAS Lo theSetting %év%lréfet&éh
addr ess per} jng. operation is perfornmed for the current
source ci rctllf}?enégﬂﬁkctgmg{c?gtfﬂldqﬁ the non-lightening period. Here, FIG 82

shows a case wherAlsohig FEG! BOJ thed Rigdédl Gper@ors hifayCHE rEpllacSP ByCevREK&GUIas i N
the signal line driver -circuit and the input opération theréof cannot be
30 per f or neshosymin tEeatfsdr46.0n t he ot her hand, FIG 83 shows a case where

t he 96 setting ration for the currept source citcuit in the signal
line driler circu t‘t?‘éﬁa logigal ‘Pﬂﬁiﬁt.orégérb&!fl&)alsp?@ldeéﬁlmnﬂéltﬁ@ﬁftmla

e a2t o St S 0 5 e S Al B <

S0, riplaicngt o tecoraiianih U bORRLIINN S CASINEU R, 12

the pixel opsraitisonrce sirqiind2@is tet duchtthat either the setting operation or the input
operation is implemented.

20 FIGs. 31(A) to 31(C) each show a éignal waveform of the first storage
control line and a signal waveform of the second storage control line. First, the
waveforms of the first and second storage control lines in the full-frame method
will be described using FIG. 31(A); and then, the waveforms of the first and
second storage control lines in the subframe method will be described using FIGs.

25 31(B) and 31(C). In both the full-frame method and the subframe method, as
shown in FIGs. 31(A) to 31(C), the waveform of thé first storage confrol line is set
to-become High in the setﬁng period Tc. In addition, the waveform of the second
storage control line is set to become Low in the address period. |

An address period corresponds to a period during which the current source

30 circuit 420 supplies a predetermined current to the pixel in many cases. Hence,
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descri bed above, a description thereof will be omtted here. FIGs. 84 and
85 show timngs of the setting operations ~ for the current source circuit
di sposed in the signal line driver circuit. In the shown case, even when
the video signal is 10 varying, predeterm ned information is held in the
storage circuit 451. Accordingly, the setting operation can be perforned
for the current source circuit. Thus, setting periods Tc are respectively
provi ded bdndhe adtasspesid, dhe wraveferm iof ghosecond storpge icontgolThine iDset ty t he
setting period Tc, a cuyrrent, source circuit, for ich the setting,operation
i s perfor m§CPmEsLPWe g@‘,“saﬁhe tQYErCRE SOPFG 8‘6@‘1“&% 13 5et) kg iaglé?“i §%{1F£,t,he
commenced. . I 1 the setting operation
period Th4 SEQP@D@B?%‘?,’%%%‘\E}BE{ (lgi?ler? 20 gogé? gé@%?ﬁl'od. In the structure
where the settingnogReifid, ostrollng MR isc@MART dtdrage Tontriop e "thet sl Ce
circuit cannot be perfornmed sinmultaneously, as shown in FIG 84, while the
setti'ng 6peperitiom ofstheetunenp sodee wixtuitatispdsed dnthe signabline drivér cinenipcarel |

20 the setting operation cannot be performed for the current, source circuit
di sposed i rbet tgemanajedy Thesetiing, eperatipg (aft the | Gurrent Souresecirguit 1y they signabnt

“needs to be.made such that setting.period Tc,.is. provided before the

cetti ng opdin wreh Grey Aoy e IETBREN SPhaty mecinPu dpfraling s g cubeny
data in tNQoti@l aRGiFhbe fo B beltorfRdiinRe bt Wi e S@tiht WpoPRIdPEhd ©1
so that no current source circuait does not performthe 25 sétting -
operation. theusnpua's opbaition nfok| ¢the Bdurrant sougepasiiouits chanoeebe t petformed
provided after, as an exanple, the setting operation period T65. On the

ot her hdAd simultapeously. ucFhe dnputeoperation Joutputfopesuatdndrioathe pixel) apihe
operation of the current saurce cifpcuit, can,he perfornmed sinmultaneously, as
Shown | o FicurteE SOy CEisuRi A reauently PoHOERA 1B BAdGIRPRg Gy ey

source CirGyi ) i i i 21 [ G| ile i ng
oper ati on e Suetb of (HETccodd o EEOMER) bt ¥ blorBbly S (LD adRIE 0
descri bed ah@w@dreds peridiNgif theliipusdpdiafion ¢outpht 6f Furfit ANtheSfixel)WiXhe
setting operation periods can be provided in one frane period. Accordingly,
t he peri od amrenhgowiteadircalt istpreefarmedediringp arpesiodi other thandhs podecssi periode
signal line.5 driver ciycuit respectively conmpl ete the setting_operatjon
can be réddbedvaveforny ﬁnfeﬁyc,onﬁét%&q 6anta9ﬂfws \ﬁhpwﬁer@hley & LoWgin the
oper ati.on isr%%rfor med for the current source-circuit can be prol onged.
Consequentl@f,.th_e setting operation can be perfornmed even nore precisely.
Next, a descri pt s Wndodifcfl ¥dteOtnay EEFLINAGE colifbiRéd Shithh EmbohmEnt
structure of FIG 73(A) or 73(B), and’the signal”line driver circuit -

i ncl udes thdodeoiags.circuit 451 as in the structure of FIG 61. Since a
timng chart regarding the i mage display operation, that is, the pixel
-operation, is simlar to that described above, a description thereof wil

be om tted e . El 6, shhows a timng chart of the setting operation far
t he cur?@ntlﬁg‘ghordéglegf Pﬁ%efﬂdi sposed in the signal line 15 .driver circuit.
I'n the shown' casepheLigerefibe tohitant ciréROscitr&8a09! for ‘éﬂg?ﬂgg%amﬁ%ft 96 theed

information is held in the storage circuit 451. Accor , the setting
operati on canrene spardeociredit fmudy eitherc be riateigraldy fommed with fa. sighalsliné higiver

circuit on a substrate or be disposed on the outside of the substrate by using, for
example, an IC. When integrally forming the current source on the substrate, it

25 may be formed using 'any one of the current source circuits shown in, for example,
FIGs. 6 to 8, 39, 40, and 42, Alternatively, it may be such that only one
transistor is disposed, and the current value is controlled in accordance with a
voltage applied to a gate. In this embodiment mode, the structure and the
operation of the reference constant eurrent source 109 will be described.

30 As an example, FIG. 32 shows the simplest case, that is, the method of
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setting operation can be al so performed for the current source circuit

di sposed in the signal line. driver circuit even in the address period. In
addition, control of 20 the |ogical operator 452 enables the setting
operation to termnate during an arbitrarily period. Thus, setting periods
Tc need not to be provided before execution of the setting operation of the
current source circuit disposed in the pixel. The setting operation can

al so be t erapphinga woltagedo the igate. wadx qase mtheoé thiee caodnt linepare nebebsary is
controlling,the second. storage control Jine, Accordipng to this 25 -
structure, %]alplyi“t hegey gﬁ?ﬁ‘é’t?fgen?“ré%m Ine 'éeﬁ"&?‘ﬁ% trapsisters g8 0qmd HR5Q,and o4
duri ng whi t i: t§ e S.QHIC jeuit of th

dur 19, 41" S K8ReSEANAP ARRIRYIR by HBAL PR BrRL IR bl Glnd PR,
operation @G, 82, cUnr BIG. 3RUHR maghitedd offa édifertii9@htlblIeg hélj%tiﬁ%_rtﬁé“ t
is perforned. In the above, the timng charts in the cases ere digital
gradati of agate voltagestapphiedrtadatransistar 4 880 ranidrthd thansistdrs ci840ennt 1 850! from
Hereinafter, timng charts in 98 t he case of anal og gradation wll be

descri bed. the ontside Hda g termingl fss¥When the feansistors ck8d0e apd E830) arg( A)

oF any. b WFigHell8 adaif A of /il od RefREH T . TelBie Sl G

in FIG 9. a%gtqarli:ngghi ne b (the first scanning line 1102 shown in SIG
13(A) or the tirst scanning line 1132-shown in FIG 13(B)) is selected on a
line basis, and MNexteatdessriptioiivillleonade afsthg ke whitee @ldiftertris upplidd( A
or 1131 in FIG 13(B)). The current has a value corresponding to that of
the vidd8 dJremathe temminglef anildts 33 (Ael s ishownabEG 0824 i ithe dasseghemda

i nput of the current fr e signal line are perforned-through one_ 10

mt
frame peri oPlt2gRdStanplicd tnthe gl 19 parform adjustiagt, dhes GrEFgnb Yalus phihe ¢ hat

setting opainsREEY fiaybe \ariBd ARERIREe RN orbitors AfprhtBHiRdehad e | e
driver cirdiliel Howews, daRartheurreht & Mipuk lay¥ shbla in"PIE, ﬂﬁp?iﬂeoﬂfﬁfcnﬁé‘e

current source circuit disposed in the signal 15 line driver circuit Is
per f or ned tdfrtheiyhriatien tarmbe spppressdd. Hence, as in the - conventional ones,

the setting operation of the current_source circuit disposed in_ the signal
line drilfer circdihesinefreseshonyn By FiGs. 32 and 33(A) whilka quirent ¢ flgwing

setting per, Gy {tin ration_period, Th ar vided_ at the
ini.tial portbfocqilﬁﬁoqlge%g%ﬂe"mﬂe% t"§ﬁg§“2%ﬁ|“ﬂgn[)8??‘?§d.° %}gﬁg{ ﬁogﬁ?g (gﬂmé@hrce
cireui t f OlteRRinghitch Hiei! WHel PREAANE Uoek ndtehdY PDe! flowsi! fibiich ithe t e
setting period Tc, and the setting operation Is then perfornmed in e
setting opeuatenoidings) a oblilge dmciriést déesenot heeded ibedkemyinﬁettﬁgt fioaehé cal
wth a return period. Thereafter, the input operation of the current source
circuit of temaingl §nal line driver circuit i-s performed. Next, a description

will be_given of ;a ¢ where,the pixel. h he 25 str ure,o G ,13(A
or 13(BRY and ¢ ndn fdiiitiory A%, shgwa, i G 38, wefitres 1 éP‘Sriﬁ@ apf i t
451 as in tdBagidridément PROd bjeoi%ddcﬂ thhiRe Qﬁfﬁ@lui‘@Sf FIG.@’B(Z\?F t 'Iﬂghﬂ%tﬁé‘,t' on
and the input operation can be“perforned in the current source circul
di sposed i revehewkilgaaduriantds dupplésd @ theucirraitnlindsaigoosirsnt Supply Eidnm Nhe
operation periods Tb can be set long, as shown in FIG 11. In this case,
t he setti ngefwenssalG(supply of areurramt 08 voltage that isiinputi from thedewuinah ) pan

j it 99 . needs. t erforned in a state where,

el ) b
?B?ngxani)riquhﬁﬁ‘r@ﬁd’égaww CPB%!H’,‘P%‘PI‘H‘%&GW&P gfucedsrrent is not input.

For thi gxreason, t+ apfhst f. n he .
transi ;t§ gr s A B,Iﬁgﬁ%%gﬁl IE? éh 6@8 lr?eggggog%gﬁgéftlg 4’%”%%5{15{‘%&5%?1& e
execution Qfthémeurs&itt s0ice® RRandistd?d diépdsb@ ifiUthe refere el eBrrent” Sitirkte Aircufte
signal 5 line driver circuit. However, as in the structure of FIG 51, when

a st ruct ur Spehificatlye she ogate algsminalo rofe tenptansistors r 8830, | 284 gendr185puate of a
different- curreﬁ’;S IS errg&oyed, such currents need not be taken into
account . THMYUALYSANRESted-nay be arbitrarily conbi ned with Enbodi nent Mdes

1 FIG. 34 shows a case where the setting operafion is performed for each

30 current source circuit. In FIG. 34, a current is input from a terminal f, and the
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to 10 and Enbodi ment 1. 10 [Enbodinment 3] In this enbodi nent, technical
devi ces when perform ng color display will be described. Wth a |ight
emtting el enent conprised of an organic EL el enent, the 15 | um nance can
be variabl e depending on the color even though current having the sane
magni tude is supplied to the light emtting device. In addition, in the
case where the light emtting el ement has deteriorated because of, for
exanpl e, a WS BLonyolledveithatterminabe.i oNotie thaseanysoncaof thiolstrugtpen shawn on

the color. .Thys, when p orm ng,col or displa i th light emtting device
using i ght“‘eﬁ‘?‘i ?’f"dﬁ&ér ﬁtg:?’z%&’v‘gﬁig&sﬁ)@é%hWEé‘PP @@it‘géée SPHERLSONICRd t o
adj ust the Mhijie bal ance. The sinplest technique is to change the nagnitude
of the current that is input to the pixel. To achieve the technique, the

magni t ude of the Tigf eireiit showis iR FIGE B4 EdvrespInds oS4 ekdmPR saNHeR the
depending on the color. Another technique is to use circuits as shown In

FI GS. 6(6) citcudl Bf FUG. 1664) 25 ppplidd. sThus| the settiohg wperationcand , theefrpuence
constant current source, and the like. In the circuits as shown in FIGS.

6(C) to 6(EIPeratRn apnetabe pesformed simultaneously. 1 dherefgre; Ha ther easat ofrihisr
circuit is ] ndi n n the.colqgr. Thus, the magni.tude of the
current to %gcqllqtggﬁ? ggﬁﬁghgp%pﬁgv fglértlheoégé?é‘r(fﬁecd"ff@béﬂm(%gmbwlfﬂgeq,sotﬂ Be. 30
~ Still an [ i Iy [ rpod. r
100 The (e RseRaRth ¥ i b AR Cul AL AGRAGL tkd o bR bR the
gradat i on nairtent ling. enpl oyed .and the case where the tinme gradation nethod
I's not enployed. According to the technique, the |lum nance of each pi xel

can be a8 usted. HGrh35 viiows laal exarapleapf be padyphaseddeasst e Spsgificallyy they
one of the techniques or onbi ngtion thereof. This enbodj gent y. b
arbitraril yex@B}PH? %@&'W?ﬁ%fﬂ)% ﬁ"zlﬁ{e%o"é’é‘s?“ﬁ (9“1’@“5%“'@%%%1’?&2‘0‘1 tgﬁd 2.
10 [ Enbodi IS | fren es.; af . ' Rk ting
10,500 ey, drhgs SUBGHLET Yl 000Gl 2051l BPARGE M B4 L

using FI G rhdy alloGe dpplici. 2 HOWevérWinek the Valietofadiiridnt SepplRdd fFtHeQurRALSuch
that an elenment substrate on which transistors are forned is sealed wth a

seal i ng matleng il theRade, the setting operation is performed for respective current source

15 circuits by using the single current, thereby enabling a reduction in the number of
currents that are to be input from the outside.

_ This embodiment mode may be arbitrarily combined with Embodiment
Modes_l to 6.

20 [Embodiment Mode 8]
An embodiment mode of the present invention will be described using
FIG. 54. Referring to FIG. 54(A), a signal line driver circuit is disposed above a
'pixel portion, a constant current circuit is disposed below the pixel portion, a
current source A is disposed in the signal line driver circuit, and a current source
25 B is disposed in the constant current circuit. IA = IB + I, is established, where.
IA and IB represent currents supplied from the respective current sources A and B,
and Iy, represents a signal current supplied to pixels. In writing the sighal
current to the pixel, setting is performed to supply a current thereto from both the
current sources A and B. At this time, when IA and 1B are increased in

30 magnitude, the speed for writing a signél current to the pixel can be increased.
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15 12(B) is a cross-sectional view taken along the line A-A" of FIG 12(A);
and FIG 12(C) is’a cross-sectional view taken along the line B-B of FIG
12(A). A sealing material 4009 is provided so as to enclose a pixel portion
4002, a source signal line driver circuit 4003, and gate signal |ine driver
circuits 4004a and 4004b that are provided on a substrate 4001. In
addition, a sealing material 20 4008 is, provided over the pixel portion
4002, the sour ce Al Giatime; the satling opefation af theogyrreahgourge Hgm perfommed by i ne
driver circuits 4004a l@nd 4004b. Thus ﬁe .g&ﬁel Bi)rti.on 4002, .the sgurce
si gnal | i neISYg ey CUrTent SQUrgehfs A TieR Omed By sybiracting a gurient fromdhe ¢ s
4004a and e e , S WaTe r.

4009, and {RaraLaPra R Fonts ifeyg R0k B pliPh: bt BRGNS TES Y,

pi xel por tiThus} Oi2setting operttivh of Gieadurtent seukbei B ¢ peifoated udftgStheardnte

gate signal line driver circuits 4004a and _4004b, which are provi ded over
t he subsbr siogrerod] wherehyun8uengssofaiariops abisesand th like car By reduced.

o Chamnel TET o) SRBIE K A S hmistespro gonsan) Geent UTRES JOAIPHBer gna
p- channel TFT ar & of _ {Begematir gn
por i on sod3tde e as it aftly SuBETE A Bape 2SRsb AOHEE I O B

enbodi ment ,pigelPpehigine THEE Ic i r &4y
accordi ng tp(; a Enown met hodu?‘gnﬁg@ggrﬁgf@?ﬁ#ed -CE’ZI-E\I}? E’S‘E‘%F@r gg‘gé{ﬁﬁgtr}ll géri]tmg

n- channel TdpErationufacther @oreat Gourbengir¢uitsapiovided nethecsighs lissedriver cirbgit 5
erasing TFT 4202. An interlayer, insulating film(leveling film 4301 is
formed df tand thej confgantrournerd 1CiEgwt. t K @irEgIit r@urger Dy gonrespondsatopp xaurrent

el ectrode (anode) 42 for. being electrically cgnnecte 0 drai.n, of the
er asi ng TFf%Hg‘i?Z}qrss @9&2‘&6 FHEF%%??“%C% ﬁaﬂ%‘%g 'écﬁ’l'tﬁ’ﬂgﬂﬁ \?@ﬁ?ial FriflEDERg a
| ar ge wor k st (i i &ﬁﬁgef or the pixel |10 electrode 4203. For the
transparent conductive film a conmpound of indiumoxide and tin oxide, a
conpound of i ndi Um I dH(B)dthe cunseatit durent Rircaiti digposedinOthied@we® porfigh UM
oxi de can be used. Alternatively, the transparent conductive fil madded
with gal | i urayrdie keplagasibysn signall ling dgiver |aiwcaio2 Thasf dhersignal Lime dpivee!

el ectro 4203, and the 15 insulating fill 4302 jg.formed with . opepi ng
porti on%or%“ﬁncg{‘hé""p%"s 8t k’Ba‘et S JPpef na‘ldéoWﬁéri?%OB%rti n éﬂ‘Fi ght

emtting | : . : ' - . i of
o100 | BefectRhideh) TRE TP Bt iRl RLSEOEPAR) AR 1S i f8esn o,
I norgani c |qtlﬁ4”léntﬁ61;iii(¢lrm)rﬂﬁh)3.r i 'Phis efiabled@wlol 1ikts Fpikelsne beddtticed Rithder
of a I ow nol ecul ar wei ght (nononer) material and a high-20 nol ecul ar wei ght
(pol ymer) reamerfime. mionsequendly, itAs passiblenfonspenst asuffadienttenk ifghtheesttting ng

| ayer 4204, a known .vagor def)osi tion technjique or coating techni que _nay be

used. The SRCTRHQR (ignaliinpuitingppesatipn) fR, 104 cxamplethepqusentesquses of the

| am nat @,Stg uy; i J: ormed ar_hit i THaTNLe] | e..
niecti & é%@?, lifle hgﬂ{é&{]rdé%g&brtggt piRel; aa?*ér Eﬁ%‘lé%’ﬁ%?g%d}éér]n e 'ﬁ'ﬁe B an
el ectron traasR@ngly, thesétfie can BB PeAfor@ed FitllPthor®pRsdidion. | ayer, or a
single-layer structure. Forimed on the light emtting |ayer 4204 is a

cat hode 4205 f or fithds embodimenb mbdet inay e lanbi¢racpy esmitin¢d wdtly Embadindnct i ve
filmcont aihr)‘jﬁag fl ugi num copper, or silver as its main constituent, or a

| am nate fi &Y L t®¢- conductive fil mand 30 another conductive filnm) having
a light shielding property. Misture and oxygen . 102 exi sting on an
interface of the cathode 4205 and the light emtting | ayer 4204 are

desi r abloy ﬂmm@gt%wh as possible. For this reason, a technical
device is necessary In that the light emtting |ayer 4204 iss formed in an
ni trogen or nobl dn.thgasbovenempbdintentamddeseprniahidylethé264sei whery sl signfahout
bei ng exposed to oxygen, 5 noisture, and.the like. In this enbodinent, the
above- descrupegt icontroli spatsht exist has deemn|dsgeribedhg In this tambodimeat modest hod

| uster-topl method). fil it ] tus. .In additi t he cat hod
4205 i < ap et Rl b MOEBTA fest WBRRCIE. siEsalichiab soniRbawichdunot

manner, a | W09 m 0 ' s € 1:0j, %€l t,rogde
(anode) 42(%,801?%2’”}]?% hl? ’ %%ag i ngerégdyg‘#ﬁg‘%ééotng{r?ﬁgtcﬁ}e&eégt %‘ggﬁé’?’fﬁ J}ll%éﬁiig
forned. 30 Aigémtiganl isssupplid ité afwirffddiFferémefrbmsa kighaNAné. | T #fls @8sd, heover
the light emtting elenment 4303. The protective filmis effective for

preventing, for exanple, oxygen and noisture, fromentering the |ight
emtting el ement 4303. Reference nuneral 74005a denotes a draw ng Wiring
that is connected to a power supply line and that is electrically connected
to a source region of the 15 erasing TFT 4202. The drawing wiring 4005a is
passed between the sealing material "40U9 and the substrate 4001 and is.then
el ectrically connected to an FPC wiring 4301 of an FPC 4006 via an -

- - - 3 AN NN A " o . AN NN T



transparent substance such as a glass plate, a plastic plate, a polyester
film or an acrylic film is used. Further, for thefiller material 4210,
ultraviolet curing resin or a 30 thernpsetting resin may be used in
addition to an inactive gas, such as nitrogen or 103 argon; and PVC
(polyvinyl chloride), acrylic, polyimde, epoxy resin, silicon resin, PVB
(pol yvinyl butyral), or EVA (ethylene vinyl acetate) may be used. In this
enbodi ment ,S“fitdlrkﬁiehigmﬂ cuwgent ¢antral iswitch) dees nettregeidtb beTdispased. the fill er

material 4210 to be exposed to hygr oscopi ¢ substance 5 (preferably, .
bari um oxi de) or I\i@fﬂé@ﬁﬁ-caﬁ'sw Esbihe Sigmsd chipeat Conteo)aatal fers ReY XISt 4907
i's provided. surfac f e_. ] rial 4008 on the si t he
substrate %&g?a} g(ﬁéﬁ éeiC&%g%&gf:eo%cS@ﬁ%ﬂs{;%%l{e{aé)osnggﬁvég&a%lgﬁsbEBF%"tgﬁﬁgf’%nce
4207 is di sipReRst of e MGHASERRER SHMIOPBRACR! ThUSChERASS R BeShisfipnce
4207 is held in the concave portion 4007 via a concave-portion cover

mat er i al 542k8cbed) and debeariptidies dfithe simidai portiohs wdll be omitedylgea- absor babl e

substance 4207 dges not diffuse. The concave-ﬁor'gi on cover material 4208 is
in a fine nesh stirecompprisons withethe tcasewhsie 4he signal eyrent centrel pwiteh is

cubat ance. Aubpsel B AN RS FHRRES BofeSHBRAY RS oSS L R e

or oxygen- : hHe i C 1

et or ] or at | SAcARe LobreSpORYiARHG Hieh . TP oS ()b BHERSE WBphponding,
si mul t aneous! BIGY 3(B)! hAdcoidinf ite thelenbrlimeie modes dekrifed dbGve, ah€ Qipiatt i ve
film4203a is fornmed so as to be contact with an u[)per portion of the

dr awi ng 10i rqunrgnt o0stxol $witekd i candrolledHzy thei wideo signal tooovtput theectrrént ta35€
i-ncludes a con LiCti v§ Zg.fil er, 4300a. ,The substrate 4001 and the FPC 4006
are t her mal98na) dings . I fhisgemppdinggns mede, i e qurrent 4s @utpwHo 4, pixel

connect ed viept Wecalft hEivjded sRRafS ol o1 SEIEE o ey be

arbi trarily conbiggehethitic FENSF IR PixdbdAfnire inthe #ovelcasE Ty SHOWRAFIG. t O
3. 25 [Enbodinment 5] A light emtting device using light emtting el enents

is of self-35(Bht Blexttd pixel pperating mbthiodi wilt benbaieflyodescribed.| i First whensa al

di splay, the light emtting device. offers a better visibility _ in bright

por t i ondBdarfWitchipg tangistox 18 QNea vidapcsignaloisipssed Buoughasigngl linsvisipshn be
used in display:pgrtioens . pof varieus, electronic 104, eyi.ces. . El ectraonic
tovi ces usi gt PRI paRaS dfien SR dlTa SobhRrceibpibon ATHUERE pandiiter dSe.
there are g S i I3 : r pe
i pl ays. ( HeRA Otr O TR penditk (HAE BRICE Ul UL Uighae OF hOger fand,

devi ces 5 (Suutremssmate diduit kazda dpalsilicp mf flening) a coastahvekrrpar. sdedce,
conputers, ganme machi nes, nobile information termnals (such as nobile

conput er s, , Whesbthedrigingptransistor is QMpthe epnstantzaumient Slovenmtp a| lightramiting
books), .and,i nage r oduci ng .devi ces provi. it recordi n di.um
(speci f izgalqlwe'gte\?f‘ggée ﬂ‘ﬁ?‘t rcgﬂﬂ%@leﬂtf?‘é c%%ﬁﬂ%ﬂng%ﬁ? Eﬁ‘? QUE’H%aEg S‘%P{:ji t al
versatile di hj OsthiRe! i (e Tok| J i

i mges). | ﬁk E@lf?’?%:‘ﬁ%%rnt@]?ﬁﬂ%ﬁeﬂgggetug?l%nl?)%l |§‘H§‘ﬁ¥‘%r mat Pgﬁ ttﬁ érq#}ﬁgl@h{é?nce
the degree gémehedodsawtzngt light adnthiéciaheet, anpmagaiy displaged.er a i sase,
preferably use the |ight emtting device. Practical exanples are shown in
FIG 22. FllgweveeApniyhve states, grameli emissione os mom-emigsian, casnbeidisplayesasi ng

2001, 15 a suppart base 20Q2, a,displ.ay. pqrtiop 2003, speaker, portjon
2004, a i d” B Aeapabn P BRSO i8R meRed” PRIDE TToRr SEATPIEL iy tHhGrrent
of the pke NV ' [ t he di splay portion 2003.

Furt her ?5t %Q{l?%(ﬂ} &gm%%‘ﬁgﬁgpgﬁ@%ﬁ@ﬁg%‘gﬂn FIG 22(A) is conpleted wth
the present i nvem@rtha@lf&cmetﬁtﬁtibhgjﬁkthleréhh*ehﬂgmﬁh@%ﬁeait; #nPbné A fcicugyt

emtting type, it does not need a bac ight, and 20 therefiore a display
porti on t hatf; far extampley FiGwar6, &, BOod0,chndr 4% isabsedi s ITheysetting bperatibaimadbe Not e
that light emtting elepents include all.infornation display devices, for
exanpl e, pd¥d medaerﬁﬁ@gfer the qugresy sQuigh wadegtﬂ@waﬁgm Arconstagt guryents,

and adverti nt. gi spl . El.G. 22 sho igital still.canmera.. which
cont i ne. o WAL HsefRrBagYRe st goelftion” 8 e Syl Sbunck itcuicl e gt
portion 3d1QGfe opeedtiin Rp&edtmed B¢ inpliting! e @lrr&il TARAIGhOR PRIl cigddhit lirie,
shutter 2106, (gj?ld t he IPke. ) Thg llnﬁgkﬁgtemettirag el enent of thce preslent'-
invention cdn. be applied to the display portion 2102. Further, the digital
.still camera shown in FIG 22(B) is conpl/dted with the present invention.
30 ~ FIG 22(C) shows a notebook personal conputer, which contains a main



105 - body 2201, a casing 2202, a display portion 2203, a keyboard 2204,
external connection ports 2205, a pointing nouse 2206, and the |like. The
light emitting el enent of the present invention can be applied to the

di splay portion 2203. Further, the light emtting el ement shown in FIG
22(C) is conpleted with the 5 present invention. FIG 22(D) shows a nobile
.conputer, which contains a main body 2301, a display portion 2302, a

swi t ch - 23037 heogetting ioparatiopsfo 3het curment stfuree entcyio of tiRSpixel avey bdpeiformed The
light emtting el enent of present invention can be appljed to . the display
portion 2304 Arhiirane mumtics of Binmes b epkitiary dHBGuandnar agbiteayy piming.| gThe

conpleted w rese bV I E 22(E .3 P bl e i.mage
repr oduci n\égegteh\ﬁt %@egal’g)\ili g‘gerdh% ? ﬂltrgr?tpgg%ﬂlgg %g&ﬁ%&? Hﬁ??pslg%lc%é S)aﬁ Pgr,fogﬂ?ﬂ/[)
reproduci nGcomgye i eAlemtOT &1 iBR| la iMabas|

di splay portion A Z%%&,ﬁea %Ii g‘iﬁ ayag%@%'?grf&sgg’goﬁ'%&? écgggi nggerﬁéﬂaig??'rht such
as a DVDp rsettihg ropeeatioroiis wﬁommdemdidnonhk@esstb5cc24ﬁ6theacaﬂmﬁloereanreh't on
240.7, and the_ |ike. The display portion A 2403 mainly displays inmage

i nf or mat i orProyisgdiindheirumsentysoyece ¢isenitleak®4 mai nly di spl ays character

soed I the ai spipoherdRaed SnbrSeel o Ronsll e Riroul Wi iord ol AR o
used in t| 5 i HEAHHIIFRAS U (1
ropr oduci ne® SR0T AR DRESECHL A7, PhOGmRCIAd el ity BRS5se Mhergy

Fepr oduci nFIER\G(AY is apﬁmed to feporéidh X d curectitRbaiceEiuit) (SHow BSEIG. 57
invention. FIG 22(F) shows a goggle type display (head nounted displ ay),

whi ch cdft dk the eiremitninotheycazsOovhers BIGpoEH) isoapplisd M2, pemioar off paurieah
2503, and the like. .The light emtting el enment of the present invention can
be used i n SOHECORIHIEp| ay portion 2502. The goggl e type display shown in

FIG 22(F) is conpl it e] Ny R 24k .

vi deo caner a, mﬁgﬁ%ré'gg‘kdg}an%sé‘%%ﬁp’%ﬁ@%@ dﬁ%ﬁgﬁ g? (gi %g}lsaGayp ég%(ﬁootﬁg%gg&& a
casi ng 2603%f R cafreat sdBO efrbhi bf FIG! 55%@ )4, TRe 8QANEE sERATFOLT IRGIRSIaRD
portion 2605, an inage receiving portion 2606, a battery 2607, 30 an audio
i nput port i curedéCicun@ddahnithe abeyscaeds shawndu iGe68. pdfdre, FlRBBshoswda 106
the like. The light emtting el ement of the present invention can be used
in the dspitsuitsr thegigsegdere HIG. G4 ds @@M&(ﬁt%w@mrnﬁn of ¢he zagrept saprce
conpleted wi.th.th resent inventian. re, FLG 22 shows nobi |

el Bphone, i "Bl SFABE ORRAOR ARpeafSrfisd tof ofE PRnS Fastent SHitisschy
portion 27 sadldy Oqd t 1R@rt 0 n 000 [ ,
operation (kgeé)%ﬂ%‘%,éeﬁ‘%lg{r%r?almg’ondrgttﬁ%nﬂ] (‘)l?t gﬁéz’r%gn génrp?ﬁ gﬁﬁ%‘“@%@%@gnd
the |ike. Tpeefdrimgpdtwithith¢ othgr elgentrdoveée.t he present invention can be , used

in the display portion 2703. Note that, by displaying white characters on a
bl ack backgr ound Int genngctipnayitothe stiuctnod inelndingp free storagee cirguite i i on

Fi'a “ooclh ARG bt bRl e (rbuBTH20 el Rotmpiristh BEIVER GaBile b
disposing a signal current control switch and the case of not disposing a signal
current control switch, FIG. 59 shows a structure corresponding to FIG. 27, FIG.
60 shows a structure corresponding to FIG. 28, and FIG. 61 shows a structure
corresponding to FIG. 30.

25 Note that the case where the signal current control switch does not exist is
" similar to the case where the signal current control switch exists, except for the
absence of the signal current control switch. Thus, a detailed description thereof

will be omitted.
This embodiment mode may'bé arbitrarily combined with Embodiment

30 Modes 1to 8.

74



When the em ssion |um nances of light emtting materials are increased in

the future, the light emtting element will be able to be applied to a
front or rear type projector by expanding and projecting |light containing
i mage information 15 having been output Ienses or the like. . Cases are

i ncreasi-ng in which the above-described el ectroni c devices display
information distributed via electronic comunication |ines such as the

I nternet and CATVs (cable TVs). Particularly increased are cases where

novi ng pi ct i {ﬁh ht di splayed. Since the response speed of the

i ght em ttrﬁnlgbgg{lﬂrr% er!bg%]lp_i very high, the light emtting device is _
preferably used fH{;mPEtﬂ%dﬂhéﬁMhﬁd@,'a?ﬂEt%)fled%e@Eﬁ?ﬁ&?inll%m%HEtotf!anQﬂ vice
consunes the power in light emtting portions, information is desi raB y

di spl ayed sline davet tiecuit 403 irethiet case gvheoe siovage citcnitsetiiicad dispossdh as.

possi ble. Thus, in the case where the light emtting device' is 25 used for
a di spl ayp porti onFisst, @ daseription avilrbeamada afer gaseawheisaa signal gnfrgnt contoddi | e
t el ephone, . audi o .pl ack devic or the |jke i C rimarjly . displays
character i %P%}?ﬁrae?ﬁ‘%ﬁ ﬁﬁ) 15,53 SA5¢ QYEI?;\%Fea tcﬁgf’“t Hédmm{’QPa@t E} 3 WF’IGPn%&“ﬂnlee
formed in t&\?ﬂlieﬂ%a 'Mlilﬁ%. portions with the non-light emtting portions
bei ng used as 'the ba?{%roun . 30 As descri bed above, the application range
of the present inFemhérodetaited stiyctdfes of the deuctige shewn il F1IG) 29nirk QRodAanPe
used for electronic devices in all of fields. The el ectronic devices

accor di ng t BlG$i 62 end diB. méFbe eirguit sshowmein FiGt 6@ncarréspgndeo aa evanipleHa

structure accordi t.0o any o of odi nent, Mbdes 1 tq 10 and_Enbodi nents
1to 4. ¥ THEICh éggrﬁ“Q‘H\/éﬁt ?ﬁ(ﬁl 04E) g aprliegt r (The r@iscude shpwme dn aBd.e 63an

suppress in At I 0 =38 of TEJLs, which is
caused by rré%‘ﬁ%%%ﬁ E? f"ng‘f‘g%@{d@a‘h‘ﬁgk’ﬁ tﬁ??#réﬁiﬁgﬁﬁhg@)sﬁﬁfpﬁﬁge used, and
can supply a desi Aeordiff'&) FIG! 62Niwhile thdReRitlpSosteatidiyid Bei r#é}f(;rﬂ?edjfoprsem
i nvention, when performng the setting operation, a 10 currg source
circuit di sthesmurdnt sanrcardiicuitathe inplitioperation {peiput béd careagtd the pigkl)was
fromthe first colum to the |ast colum by using the video signal. In
addition, abepertmeshat dhe csamqitimes Anseordingly, dheysatting apperation reany be

T ourt Thaperttlied BE S adhas Perddd diFine Bhi i iov cmsritin < Bepredmed. °°
circuits di gpRe qgfdrﬁ]aﬁoﬂlﬂéh"t‘&; i/ HR:T ﬁﬁe%if?&i EiRent QRdcd Eﬁgﬁ?&ﬁdtgﬂerf’o?ﬁ{s%' on
1ed curr a surf

can be perforned in the speci ent source circulrt usin 1Ci ent
time. Ther efeiting dpeeatémt tis ngoredeimthoRtdrage rauied5$ekty iP@ot dnflaehcdiobg
that the setting operation may be sequentially performed fromthe fist

col um to t VIt indhe yideoasigmal. t he current source circuits disposed in the

lurality of col S, ver n . the setti .operation_j t
gequent i le ly per ;ﬁg?’ﬁte&l? a lﬁfgt%{'}?jr%‘m&%u?fcgi]@i ?gd?'lt%g‘o?"ﬁ ’c”hgiéoggm"}g‘ﬁ?r om
the fir C ; t 4 i . : for
the cur ?zgnt&g%ug?glé&g?rlg LII‘I %ﬁ @\?aérc?}geus?aggsg%ﬁ ggeg‘gﬂlﬁ g'"ggﬂ{lg{l ?E%C t’%{t %gf?a] | e,
a suffici enb(A)ismppHad.be arbitrarily used to performthe setting operation

for the current source circuit. In addition, in the case where periods
during 2s which tfecarding gFigepd; thenoperatior afdhé mumeedt aowrcdotirarit can boe

f " wh it | umm., b | ect.ed, the d of freedomis -
arensen "SR i ERes BRI SiaD PUPRch Vi R OB nF s CEURG e One
f oth st ' 2 in. it
ol ement a2 OpEratidn! i wphTOpRAGE (BluphBE A Gl FRETE . Bifhif R B
Thus, wesn perf@nest sipaftaeonsly.ed AicBorfindys BE i Adtiteyy béﬁiéd‘ﬁuﬁﬁ?%mh the

operation, the defect can be nade inconspicuous. 108 n addi Ui on,
accordi ng t\wpuheperatianis iperfeniicd) the hsettinigd epemitignatan deupedofmed tfoe the
setting operation for the current  source circuit, thereby obviating the

necessity ofUrERti ey Qicudylq high pthef BIPW CQRerRtion ds nateperdormary obiacat i on
o rourt. © ContmARH FauEy L€ he iRt e B &lciPof e peihERs EsiRe: <

reduced, t %&ﬁ&?ls@ﬁféﬂﬁh%@@to‘iﬁéﬁ rélHt 458 iR tifsiﬂﬁérf'ceﬂ @aﬁ"zﬁldﬁ' iMRE-
Furthernore, the layout area ..c e , reduced. As a resul’t, f e frane

ar ea cardObevidedsipgnd]. and the device can be mniaturized. 109 CLAIM1. A
signal line driver circuit conprising a plurality of current source
circuits corresponding to a plurality of 7\§/i rings, characterized in that: 5
the plurality of current source circuits ‘€ach conprise capacitor means and
supply nmeans; and the plurality of current source circuits each convert a

supplied current to a




voltage in accordance with a video signal, and supply a current :
corresponding to the convertéd voltage. 10 2. A signal line driver circuit
conprising a plurality of current source circuits corresponding to a
plurality of wirings, characterized in that: two current source circuits
each conprising capacitor neans and supply neans are di sposed for each
wiring; and 15 one of the two current source circuits converts a supplied

current to a vol t Mg&t.j s futherr detaided wiruptuze wf d36. s’i%éﬁa&ihowdnhﬂiﬁ-&ﬁhermed

. Ci i t. | j t I ng., t n

Vol t age. 3. oWl ShEW inERE, 6 Epftefponds o prarablignam Bicl thei Gyctsk of lGent
20 cj [ M3 f Ly Of W r ] tertzed

T hat - n SURY SpBRd CORECKHANE (P FRGPES, Silibiind bolivbb¥Re ARG Fid

| arger thanfg theagliréftneuréd Bitchit M@l the' inpRABperatidn SRR W dTeRRarRhEto the

di sposed for each wiring; and the n current source circuits each convert a
suppl i ed &Eupbeh) cambe arhitraribeperfofthedacoordingc® asignahsupplied Somnthe logical
supply a current corresponding to the converted voltage. 4. A signal |ine

driver circOPSTaIding to claim3, characterized in that: the n current

source circuits a 0, t to n ret.er nst ant, current. 30 sources
corresponding to fﬁﬁf‘ﬁaﬂ%g%ﬁﬁeé? %Pltbéﬁgspgﬁadﬁﬁ% ‘ﬁSP]ﬁ‘X \?aﬁ’edt%r dei;lrc@nt S
supplied frggdiiadn reference constant current sources are set to 2 : 21

2. 5. Asignal line driver circuit according to claim3; characterized in

that 5 the n currafurthenudeteiled steudture of theatrucant of FIG. Q7ds sR6wh en TG, 66.
constant current source corresponding to the nost si glnlflcant bit. 6. A

si gnal | the Taeiaiequitcshaym dn 360166 eqsrespoady tora examplaiinswhichothg, circuit of
CTonar 1 neBte: BETH philet! thelorbulodtic: SRS ShibShe St Shédtor’

being performed for the current source circuit, the input operation (output of a

current to the pixel) can be performed at the same time. Accordingly, the setting
operation can be performed in 5n address period during which the input operation
15 is performed. Since information related to the spécified current source circuit
that performs the setting operation is stored in the storagé circuit 451, it is not
influenced by variation in the video signal. |
A further detailed structure of the structure of FIG. 28 is shown in FIG. 67.
The circuit shown in FIG. 67 corresponds to an example in which the circuit of
20 FIG. 6(A) is applied. According to FIG. 67, even while the setting ope}ation is
being performed for the current source circuit, the operation of the current source
circuit can be switched in accordance with a signal supplied via the control line.
Thus, the setting operation and the input operation (output of a current to the
pixel) can be performed simultaneously. Accordingly, the setting operation can
256 be performed for the current source circuit not being engaged in the input
operation in an address period during which the input operation is to be performed.
Since specification for the current source circuit ‘that pei'forms the setting
operation is stored in the storage circuit 451, it is not influenced by variation in the
video signal. | |

30 Note that FIG. 67 shows a case where the number of reference constant
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7. A signai line driver circuit according to any one of clains 1 to 3,
characterized in that, when a drain and a gate of a transistor of the
supply nmeans are in a short-circuited state, a voltage generated between
the gate.and source is 15 retained by the supplied current. 8. A signal
line driver circuit according to any one of clains 1 to 3, characterized in.
that the supply nmeans conprises a transistor, a first switch for

cont rol | i ngCBBRR 8OWECES yis [senallesnthan gtheenumbien of r displayf bithe Thainis, shere, isa
second 20 swtch for controlling conductivity between . a reference constant
current sou%éwﬁn%l e @ aofraﬁﬂépo[rr%mg i ‘§t‘?5¥‘,“e‘étﬁa?§“fl Hihegsed vinformation is
control | i nggrfREUCN¥E tHatOft n rl ' [ a_pixel .
9. A signal line dﬁover a(‘:ti ir%cig;fa? %%%gfgitﬁgp{@ Sﬁ‘ego‘?}éﬁ@?‘l @F;}F%‘%&fcﬁ Sﬁ)g?mZS

char act er i zedurices aiee. nuhber 6 dispRiyasits fratdsportd RAAA thdti the lseitg &f?ﬁﬁ’t%h is
transistors of the supply neans are in a short-circuited state, the

capaci t orb nperermed forrureeny sourmgeingoits oficach bitt ween t he gate and source of
the first or seco transi stor by the pplied current, 30 10. A signal
line driver cir cd&gu'éﬁ%‘dfed?l $tencipte ‘bé‘i‘eéfm&?“&? R FIG; 30 3s shawn in FIG. 68.
characteriz [ hati . |- n i ses._a current,..mrror.circuit
consti tut gdq‘(i){F (?{ctruz[?g hé’h‘@‘eé‘zgg d%lgp%ﬁgsggﬁag?o égfe‘i)ﬁag{pﬁgwt‘@f%c}ﬁe SR i ng
conduct i vi tFI@.etG(ﬂznisgﬁ’ﬁ[ﬁfed@ndA&ﬂHﬂﬁ%g t@TFricess | gﬁ,}etfﬁg%hﬁgﬁp rtl'i@@éitﬁltgor s,

and a second switch for ‘controlling nductivity a reterence

const ant cuopenatioh fepthecenrrend sbiicegitonit aifd thednputr speratich tanpicof a current
transistors. 11. A signal line driver circuit according to any one of
cl ai ns 11¢ ot the: piyed) Can ibeearbitrarikyaperformed in aceordaneel veithyat sigoal supplizid

fi d | h | in: h - Ci ited
TS0 S Sk, fod "EUPRYEIESE g1 10,6 Slert e feul Lo
the suppliegf %Fchﬁﬂ:%-colﬁtanf‘.cﬁh%ﬂ?%oélfhcg?ig the’ S$imE ! dsCitle LGS G Hgsgl& gﬂg. one

of clains 1 to 3, characteri ze he supply mnmeans conpris

current nirThat i lthmséttiﬁgragkmidigisf perférngilifcranerdt Sban® GraAlif ofleach Bit.r st
switch for controlling conductivity between a reference constant current

source and ¥ maxibg suchithat thermumberaofsieference euntent soarcesdisswade kmatier than

COT ol SR B SE RS et B9 biaton RSASEER el ReCo i
transistor ghged GRhG & shdteaSeqHar il ARShRES of AARsiSORS Hilposh YinPEiNgsS"
source circuits that mutually share the information may bé connected.

The cases where the signal“current control switch is disposed have been
described so far. Next, a description will be made of a case where no signal
20 current control switch is provided, that is, a case where a current (constant
current) disproportional to the video signal is supplied to a wiring different from
the signal line. In this case, the switch 101 (signal current control switch) is not
disposed.
Further detailed structures of the structure shown in FIG. 59 are shown in
25 FIGs. 69 and 70. The circuit shown in FIG. 69 corresponds to an example in
which the circuit of FIG. 6(E) is apblicd. The circuit shown in FIG. 70
corresponds to an example in which the circuit of FIG. 6(A) is applied.
According to the structure of FIG. 69, even while the setting operation is
being performed for the current source circuit, the input operation (output of a

30 current to the pixel) can.be performed at the same time. Accordingly, the setting
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20 the gates of both the first and second transistors and the reference
constant current source. 13. A signal line driver circuit according to any
one of clainms 10 to 12, characterized in that gate w dths/gate | engths of
both the first and second 25 transistors are set to identical values. 14. A
signal line driver circuit according to any one of clains 10 to 12,
characterized in that gate width/gate Iength of the first transistor is set
to a val ue opgrajien ¢ambe psriormedtiior dhe currentysouree circaitsdispased imths sigonl 30
112 15. A signal line driver, circujt accordi.ng t.o any one of clains to
3, char act AR SRH R it even HEThe iyl g Sistpthe Boildpetafian as dpformed,
and second 1+t C fQf: <l : t i fjor
means, _and s e Mg ARdration Rk BlRRn? bofvcE G, e SnRE BRI e
a drain of Sik& infefiratidrfelaeddotthe spadifie@fcubteat bowesicifcuit that ?@ﬂﬂﬁﬁé @k to
the first switch, a source of the transistor is connected to the second

swi tch, @andetting dpefiationf ist stered amsthst storage ciocwitcSdd it dstmet influesiceditiych.
|0 16. A signal, line driver, cifcuit according to any one of clains 1 to 3,
characteri 2 Hapﬂnt“hﬁl"f"‘tdﬁ%s’ﬁ%[ﬂ y means conprises a current mrror circuit

conprising mtramsi rS. ] ' n . ranskstors are
set to 2 : 21: TE tﬁé %ﬁ']&e ggSL§§W89%i%il[ugﬁltrrg’e{n}}%sg%#}%ﬁgkel}hgﬁrdzg{}sﬁ%?@l@l g‘?ee set
to 2 : 21 wided 'si§n317is pat 96 dhe ik idmoY Gdertidal o Rh@?@ﬁbd'd\&iﬂ wifioh e of
claims 1 to 3, characterized inthat a transistor constituting the supply
means oper @uaent sowrcs gircnittin ahe sigpiabline Avives cirdul ipgnformisithe inputveperatiorc ui t
accordi ng to ang one of claims 1 to 3, characterized in that an active

| ayer ofl0a (Putpnt E agwrEss 4o itheipixed). t rAceardingly, eysnriadheipesioididuring whiehd of
pol ysi li coQ 25,19.. Allj ht - emtting,device char ﬁCt erized b conB(r;i Si neg:
the signal ¢ §ideq, figaal i yaryme, sucs e yting QRgraing n by peformed Joi ghe' g

a current source circuit in the signal line driver circuit, the provision of the storage

circuit 451 is very effective.
A further detailed structure of that of FIG. 60 is shown in FIG. 71. The
15 circuit shown in FIG. 71 corresponds to an example in which the circuit of FIG.
6(A) is applied. “

According to FIG. 71, even while the setting operation is being performed
for the current source circuit, the operation of the current source circuit can be
switched according to a signal supplied from the control line. Thus, the setting

20 operation and the input operation (output of a current to the pixel) can be
performed simultaneously. Accordingly, the setting operation can be performed
for the current source circuit for which the input opcratiéh is not performed in the
address period during which the input operation is performed. Since
specification for the current source circuit that performs the setting operation is

25 stored in the storage circuit 451, it is not influenced by variation in the video
sighal. |

A further detailed structure of that of FIG. 61 is shown 'in FIG. 72. The
circuit shown in FIG. 72 corresponds to an example in which the circuit of FIG.
6(A) is applied.

30 According to FIG. 72, switching between the setting operation for the
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pi xel portion in whi ch a plurality of pixels each including a |ight
emtting elenment are disposed in matrix; in which a'current is supplied to
the light emtting elenment fromthe signal line 30 driver circuit. 113

20. A method of driving a light emtting device which is provided with: a
pi xel portion in which a plurality of scanning lines, a plurality of
wirings, and a plurality of pixels are disposed in matrix; and a:signal
line dri veF“HFP&mtrC% cewb andithe inpui joperatiany(ogtpw o deeirren ip dhe pivedlcans
respective g neH t Ural ity of Wi rigs he plurali of

bi ol o eacheaSiuaray REARReH By i adkibhibrertings2’ L NBE thaf el wibre e
a capaci t othé lsifal lcuknt 'cRnlol shetch &0t Aniposéd,” éﬁ 3g€irPthd s Wittt
transi stor, characterized in that: one fra period conprises a plurality
of subframeupent ¢censtarfl edreent) Whispropyrtiinab ubf theneideer sigAsl énstpplivtond se an

address period and a |ightening period; a setting period and a setting
oper at i o paFingddiffesens rtg«mdtb@ signalhking, ghe eddeess i pegioghdeting which dhofvidéwe
lurality of scanning. lines.ig.not selected i.n the |ightening period; 15 in
Phe st 1 ngignal FOMPOg She pinel db got Meniicalio e pied dIHAE YRGS SBHeBh Al
to or |argeg, ; . I j t t e Cj ' r
specified ?éuﬁfgg})rr%}itn@eqﬂ \em%f%ﬁz H\?llez:!arg‘lésri%’ﬁgit;&gﬁiﬁ{l&nth? ﬁgf"gte?lﬁ‘%%&‘% ‘zlf'tg*lfon
period, thefarreicht eslth® pinel)eniAceordifglys evaiin theQREDICHIURY WhithSHBREA&S
current into a voltage in accordance with the video signal, and 20 supply a
current cosigaapadsidiangingo sirice thensedting dpendtiomgean be. perfomnéb donthalcuxeny a
light emtting device which is provided with: a pixel portion in which a

pl ural i 1Y SPULEAuMgin theesigna king dever Girgpit, the iprguisional the storage ¢iycuit
- pi xel s are g ' trix; and a signal line driver circuit 25

: SIS

conprising ap current source circuits respectively

correspondi ng t o Aol Hf Md §tfuliredi Sf, ¢x&n§1ﬁlefi’m§.! 6,17 3, W), nehseaq)
conprising a light emtting element, & driving transistdr, ’and a capacitor
el enent f oberappliedito theac\gedrt sootoeasircuit,

This embodiment mode may be arbitrarily combined with Embodiment
15 Modes 1to 9.

[Embodiment 1] )
In this embodiment, the time gradation method will be described in detail
with reference to FIG. 14. In _disp]ay devices such as liquid crystal display

20 devices and light emitting devices, a frame frequency is about 60 (Hz). That is,
as shown in FIG. 14(A), screen rendering is performed about 60 times per second.
This enables flickers (flickering of a screen) not to be recogriized by the human
eye. At this time, a period during which screen rendering is performed once is
called one frame period.

26 As an example, in this embodiment, a description will be made of a time
gradation method disclosed in the publication as Patent Document 1. In the time
gradation method, one frame period is divided into a plurality of subframe periods. -
In many cases, the number of divisions is identical to the number of gradation bits.
For the sake of a simple description, a case where the number of divisions is ~

30 identical to the number of gradation bits. Specifically, since the 3-bit gradation
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voltage of the driving transistor, characterized in that: one frame period
conprises a plurality of subfranme periodds; 30 each of the plurality of
subframe periods each conprise an address period 114 and a |ightening
period; a setting period and a setting operation period are provided in the
period during which any one of the plurality of scanning lines is not
selected in the lightening period; 5 in the setting period, mcurrent

sour ce ci r cisiemsployed épthis embpdiment, ana¢xamplo ds skownlin tvohioh onarfgeme perind1)

anong the pluyaljty of current sourge,cjrcui re specified in accordance
with a vide$ éY’Qﬁél“;‘tOéhEFei Sr\‘%ﬁé““aﬂ@ﬂ@!ﬁséé;em 3Zﬁm-tff’e(%§)et ting operation
period, the speci#igd . i It C e
current into a vollgécgig%mh%ly%l@ Z‘%trmaﬂzﬁglégqsoﬁ‘\ﬁli‘f St eaecgﬁgséso@@ﬁg@l&rg%@é 3B§I y a
current cor i 0 ol A0 Qviing 2
ight e ) sy (g, BridufordOpHIod TS i 1he addiess gt ROU ferdd duiine,

pl ural ity owhihaarwvideo Isigred , is awrittan albi 4 ypinél, andi thgslengtid therpdflisithd yame

pi xel s are disposed in matrix; and a signal line driver circuit 15
conpri si ng ¥mpng respectivesubisame periodsr cdheispstain peried jset pesied @uring which

correspondi to the.plurality of .wrings, .the ural ity of pixels eath
conpr i gi ng @'%I #@HTCIBHﬁPgi E]mgﬁ'eﬁgms, ﬁ%ﬁ}ceﬁ faes nBLSFBLll‘g){‘F ,iTESPARsE 19 Wi ¢ ch
for controls G ded T - |4 ght et 4 1 e :

curront - souriags St S (F AMRERS iefiod B ST (e S EMaif eridR
conpri ses aTgll 10 B3 drg sef atsal gl Patiesf Delis: TEeTyd Hidaf 2 £ 1. ofMGrel aifﬁ:allgr, _
peri ods each conprises an address period and a llﬁq%jem ng period; a se ting
period aifd therdengthratis of armistan perigdojsesento 28 e "cds..ar &' p2bvi Pependinghe
eriod durin ich apy, one .of the plurality of ,scanning lines is not, 25
Sel ected | rOF Ngzathf‘grﬂ Béhtnamﬁyngﬁ?mmt PEHEOTS PTRTIQILPT BEN-cistiR dncVRiGhY o
circuits ( e : r . n.. g
the plural R)lglee% ﬁ?:eu%gaﬁﬁ pg g%?é’:'!_hg :1?0 | tostetg??egpgcﬁrf eéﬁ' %géha%%g‘r_ % lcgﬁl\‘i\ﬁgt h a
video signalight i 68t fahieSperiod Gé ABtePPREY, 1200 thEM¢radatid feprBRitdticifisThus

current source circuits 30 each convert a supplied current into a voltage
accor di ng tperférmed.deo signal, and
15 , Next, a specific operation of a pixel employing the time gradation method
will be described. In this embodiment, a description thereof will be” made
referring to the pixel shown in FIG. 16(B). A current input method is applied to
the pixel shown in FIG. 16(B).
First, the following operation is performed during the address period Ta.
20 A first scanning line 602 and a second scanning line 603 are selected, and TFTs
606 and 607 are turned ON. A current flowing through a signal line 601 at this
time is used as a signal current l;,,. 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
25 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 charge that has been written is stored in the capacitor element 610,

the TFT 608 is already turned ON, and a curient identical with the signal current

30 Iy flows thereto from a cﬁrrent line 605. Thus, a light emitting element 611
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115 supplies a current corresponding to the converted voltage; and in the
second setting operation period, the current source circuit disposed in the
pi xel converts a supplied current into a voltage, and supplies a current
corresponding to the converted voltage. 5 23. A nethod of driving a |light
emtting device which is provided with: a pixel portion in which a
plurality of scanning lines, a plurality of wirings, and a plurality of

pi xel s are ehitptighd in matrix; and a signal line driver circuit conprising
a plurality of current source circuits respectively corresponding to the 10
plurality of wiriHgsopetatiops glea¢rihed abovsi sl peréemned tnmpeacks subframei pgriod,
emtting elgnent, .a current .source.ci,rcyit, and a switch for controlling
conduct i vi t PEEFOYWEIMIRE o1 W%RPPP%gKQF%%@P& g nigs H&ett‘,‘?fgr@ﬁt ny Pbé’?

U ST S i Y BT SR DS MR 4f T

and a first set _ setting period, nt
sour ce Cisl CghiatlatiénB, | STHe BAdei! of th@t&ﬁwfanﬁﬂpeﬁoafdags hat HeéesSAily ddedPitPBe the
e

plurality of current source circuits are specifi in accordance with a

vi deo si gnathe drdert fremf am spperehit tong lower bitiasshpwni indEIGsh é4@eand 14¢C)rand
current source circuits 20 each convert a supplied current into a voltage
accor di ng t@etw@fmaeap%my Be dlispgspd jat Jandem, within eae feampe peried. t dnt he

t ed . .t h ' bt.ai ,ned. ddicng the.setti iod to th
Frret sttt MABHEimb 05 ey Be SRR STIR 208 EBRCBGIAE et 1 g pert od: and
0 the second SetfilerORQifhl REI0ITE2 bn Sl SLnARYIEE i€ ShoWhlindBnOSed

25 in the pixel converts a supplied current into a .voltage, and.supplies a
current 1or I4EPondisghdwn tiheFIRNY4AD)edn \thé gﬁlm, upén térmiziatiofl off alraddie’g a
light emtting device according to claim?23, characterized in that.the
first and spererTadiasustpin periad 187 ipimingdiately stasted: | y 30 overlap with each
ot her.

Next, a timing chart of a portion related to the current source circuit in the
signal line driver circuit will be described. More specifically, a timing chart of a
portioxi related to the setting operation for the current source circuit will be
15 described. " |
Basic timings are as described below. First, an address period terminates.
Then, in a period Tc during which no scanning line has been selected during a
sustain period, selection is performed for a current source circuit for which a
setting operation is performed. Subsequently, the setting operation for the
20 current source circuit of the signal line driver circuit starts. The setting operation
terminates immediately before the start of the address period. Meanwhile, it may
be such that the period Tc is provided again; a selection is performed for a current
source -circuit for which the setting operation is performed; and the setting
operation is performed for the selected current source circuit. Thus, the setting
25 operation may be performed between address periods. |
However, there is a case where the setting operation cannot be performed
during the period described above. This is a case where, in the period, the
current source circuit of the signal line driver circuit is engaged in an input
operation (output of a current to the pi);el), and also, the current source circuit of

30 the signal line driver circuit is not -capable of simultaneously performing the
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116 25. A nethod of driving a light emtting device which is provided
with: a pixel portion in which a plurality of scanniing lines, a plurality
of wirings, and a plurality of pixels are disposed in matrix; and a signal
line driver circuit 5 conprising a plurality of current source circuits
respectively corresponding to the plurality of wirings; the plurality of
pi xel s each conprising a light emtting elenent, characterized in that: one
frame peri osettingmpestonsand thedhputyoperatior.i zAhrnaad: wdeae thengurpartisodse dihﬁciit .
lurality of _hori.zontal sc¢anni.ng . periods each conprise a setting perio o]
gnd a se%/t i Aft g&iﬂilm Yerfcﬁil,'c%l erfrmsctheiinputeparaton (eutput efha curantcle

circuits a i f current.source circujts are specified in
accordancenw}?ﬁ%gvﬁg%%éi é%dégss Bﬁdoi%oftﬁ'é Cgé"tePP%‘fso ef B eéf’itgﬁ,p_ll‘?lle
speci fi ed Wmufﬁh@@iruéﬁﬁ'é§Eo&h'iﬁllﬂ_l€}$5§@lsgﬂ8\¥i%8. a supplied current into a
vol tage in accordance with the video si‘gnal, and 15 supplies a current

correspongli ng to Iheomtpastethiced is/ al dasg@vher the\setinasheratich can be perforafed
emtting deyice which is provided with: a pixel portion in which a
plurality oforstheneurrent|sonees; ciacwit wiathetsignal line driyer cirouit alupingr thiei addreds

Compr i 51 ng_ BORPGr oAbt otk carisspeRts k0a e ”@hx’s&ﬂ?ﬁc&é%&é@&éﬁ#ﬁ iszé’rovide:
di pg; U al.i I yq L ' | xels.ea
compr o1 ng. 8771 s 8 BEfoF shdhplt, pGs: 29028, o8 0 Tl . S diEnd

period conpadérss ?eﬁb@,r tHel éviréit doée eitbait oTGRBNigkthl NRTd @H%er &Gir&Al icdRMed!
scanning periods (x is.a natural nunber equal to or larger 25 than 1)

sel ect ed1d r simultanephislyabngagedf imoa i sesting | operation randoemi dapsute apérationpr ilne a

setting peri and setting operation,period; in the setting period, m
current sou?ggt'@Pr %wsﬁ‘&nﬁﬁfﬁeﬂth@%ﬂ‘u chcutyofothecsigpalnling shifves ciscuituistrotar e

or 1 od, t he RGERHINE ot bPefhriou il B heide’ U5 Gl PP BB Eige o
current intgf 8hy Qg Qinec" dAGELCHRAf Scatl pOrfOAR thi A&MKiRE VpRtatichOvérl With a

current source circuit of any structure.

15 * The reason for this is that since the storage circuit 451 contains the
- - information related to the current source circuit for which the setting operation is
performed, the operations are ‘not influenced by variation in the video signal
during the éddress period. Thus, in the case where the setting operation and the
input operation of the current source circuit of the signal line driver circuit can be
20 implemenfed simultaneously, the setting operation and the input operation of the
current source circuit of the signal line driver circuit can be implemented
simultaneously even during the address period. Even if the case where the
setting operation and the input operation of the current source circuit of the signal
line driver circuit cannot be performed simultaneously, when the current source
25 circuit of the signal line driver circuit is not engaged in the input operation (output
of a current to the pixel) in the address period, the setting operation of the current
source circuit of the signal line driver circuit can be implemented.

According to the present invention, the setting operation for the current

source circuits may be performed either sequentially by each or at random. -

30 .Further, in the case where the periods during which the setting operation is
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supplies a current corresponding to the converted voltage. 27. A method of
driving a light emtting device according to any one of clainms 20 to 26,
characterized in that the pixel portion perfornms |ine-sequential 5 drive or
dot-sequential drive. 28. A nethod of driving a light emtting device
according to any one of clains 20 to 26, characterized in that the
plurality of-wirings is a plurality of signal lines or a plurality of
-current |inperforied afe détted\.inonk, frarthe, b Sething bpera®n may be performed by

. Al 3. A3. AU3. A3l , A3. Af3. A 3. A. A93. A. A Asn. At . AH Aa. A A . A9. A

A A5, Al A effedtively asimgathe pepiods. A Burther, the setting operation for all the current
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= A pixel shown in FIG. 13(A) includes a signal line 1101, first and second
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a] ca] ca] ca] the] sighah]line] ¢20t,ahnd] x skcaid alleatode Meréd¢f7 1s) .connected to a first

o] bbb et sl Sl PR S ee o
| 26 TFT 1108. The gate electrode of the holding TFT 1106 is connected to the
second scanning line 1103, a first electrode thereof is connected to the signal line
1102, and a second electrode thereof is connected to the gate electrode of the
- driving TFT 1107 and the gate electrode of the conversion driving TFT 1108. A
second electrode of the driving TFT 1107 is connected to the current line (power

30 supply line) 1104, and a second electrode of the conversion driving TFT 1108 is
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Note that the pixel of FIG. 13(B) corresponds to the case where a circuit
of FIG. 6(B) is applied to a pixel. However, since the current-flow direction is
different, the transistor polarity is reverse. The conversion driving TFT 1147 of
FIG. 13(B) corresponds to a TFT 122 of FIG. 6(B), the driving TFT 1148 of FIG.
13(B) corresponds to a TFT 126 of FIG. 6(B), and the holding TFT 1146 of FIG.
13(B) corresponds to the TFT 124 of FIG. 6(B).

A pixel shown in FIG. 13(C) 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 line) 1124, a switching TFT 1125; a pixel current line 1138, 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 c;urrent-input TFT
1132, a holding TFT 1133, and a light emitting element 1136. The pixel current
line 1138 is connected to a current source circuit 1137. -

In the pixel of FIG. 13(C), the gate electrode of the switching TFT 1125 is

- connected to the first scanning line 1122, a first electrode of the switching TFT

25

30

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 o‘f the erasing
TFT 1126 is connected to the current line (power supply line) 1124. A first
electrode of the driving TFT 1127 is connected to one of the electrodes of the light
emitting element 1136, and a second electrode of“ the driving TFT 1127 is
coﬁnected to a first electrode of the current-supply TFT 1129. A second
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second electrode of the current-input TFT 1132 is connected to the current line
(power supply line) 1124, anid the gate electrode of the current-input TFT 1132 is

10 connected to the third scannihg line 1135. The gate electrode of the current
holding TFT 1133 is connected to the third scanning line 1135, a first electrode of
the current holding TFT 1133 is connected to the pixel current line 1138, a second
electrode of the current holding TFT 1133 is connected to the gate electrode of the
current-supply TFT 1129 and the gate electrode of the mirror TFT 1130. The

15 current line (power supply line) 1124 and the other electrode of light emitting
element 1136 are input with predetermined potentials and have mutually different
potentials. |

- In this case, the ;:urrcnt source circuit 1137 corresponds to the current
source circuit 420 disposed in the signal line driver circuit 403.

20 Note that the pixél of FIG. 13(C) corresponds to the case where the circuit
of FIG. 6(E) is applied to the pixel of FIG. 55(B). However, since the
current-flow direction is different, the transistor polarity is opposite. As
described above, the erasing TFT 1126 is additionally provided in the pixel of FIG.
13(C). The disposition of the erasing TFT 1126 enables the length of the

25 lightening period to be arbitrarily controlled.

The switching TFT 1125 serves to control the supply of the video signal to

. the pixel. The erasing TFT 1126 serves to cause charge retained in the capacitor
element 1131 to be discharged. The conductivity/non-conductivity of the driving
TFT 1127 is controlled according to the charge retained in the capacitor element

30 1131. The current-supply TFT 1129 and ‘the mirror TFT 1130 together form a
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current flows to the light emittirig element, and the lighi emitting element emits

light. When the driving TFT 1127 is OFF, no current flows to the light emitting

10 element, and the light emitting element does not emit light. In this manner, an
image is dis_playcd. In addition, the current source circuit is formed of, for
example, the current-supply TFT 1129, the mirror TFT 1130, the capacitor
element 1131, the current-input TFT 1132, and the holding TFT 1133. The
current source circuit includes a capacity of flowing a constant current. Current

15 is passed through the pixel current line 1138 and is then input to the current source
circuit, and the setting operation is performed. Thus, even when variation occurs
in the ;:haracteristics of the trénsistors constituting the current source circuit,
variation does not occur in the magnitude of current that flows from the current
source circuit to the light emitting element. The setting operation for the current

20 source circuit of the pixel can be performed independent of the operations of, for
example, the switching TFT 1125 and the driving TFT 1127.

A pixel of FIG. 73(A) corresponds to the case where the circuit of FIG.
6(A) is applied to the pixel of FIG. 55(B). However, since the current-flow
direction is different, the transistor polarity is opposite.

25 The pixel of FIG. 73(A) includes, for example, a current-supply TFT 1129,
acapacitor element 1131, a holding TFT 1133, and a pixel current line 1138 (Ci).
The pixel current line 1138 (Ci) is connected to a current source circuit 1137.
Note that the current source circuit 1137 corresponds to the current source circuit
420 disposed in the signal line driver circuit 403.

30 A pixel of FIG. 73(B) corresponds to the case where the circuit of FIG.
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As described above, pixels have various structures. Here, the pixels

.described above can be broadly classified into two types. The first type inputs a

current corresponding to the video signal to the signal line. This type

15 corresponds to, for example, the structures of FIGs. 13(A) and 13(B). In the

respective structures, the signal line driver circuit includes the signal current

control switch, as shown in FIGs. 1 and 2. The other type inputs a video signal

to the signal line, and inputs to the pixel current line a constant current unrelated

to the video signal, thai is, the pixel as shown in FIG. 55(B). The structure

20 corresponds to, for example, FIGs. 13(C), 73(A), and 73(B). In this case, the

signal line driver circuit, as those of FIGs. 36 and 37, does not include the signal

current control switch,

Hereinafter, timing charts corresponding to the above-described pixel

types will be described. First, cases where digital gradation and time gradation

25 are combined. However, it is variable depending on, for example, the pixel type

or the structure of the signal line driver circuit. Thus, timing charts for the
respective structures will be described.

First, the pixel type that inputs the current corresponding to the video

signal to the signal line will be described hereinafter. The pixel is assumed to

30 have the structure of FIG. 13(A) or 13(B). The signal line driver circuit is
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L-#10%' p& (shich Qbm‘é.@i%nal line 1101 in FIG. 13(A) or the capacitor element 1131 in FIG.
13(B)). The current has a value corresponding to that of the video signal.
10 Upon termination of a lightening period Ts1, a subsequent subframe period SF2 |
starts, and scanning is performed similar to the case of the subframe period SF1.
Then, a subsequent subframe period SF3 starts, and scanning is performed
similarly. However, since the length of a lightening period Ts3 is shorter than an
address period Ta3, light is forced not to be emitted. That is, the input video
15 signal is erased or current is controlled not to flow to the light emitting element.
To erase the video signal, the second scanning line. (such as the second scanning
line 1103 in FIG. 13(A) or the second scanning line 1133 in FIG. 13(B)) is
selected on a line basis. As a result, the video signal is erased to cause the liﬂght
emitting element to be in the non-emission state. Then, a subsequent subframe
20 period SF4 starts. - Also in this stage, scanning is performed similar to the case of
the subframe period SF3; and the light emitting element is brought into the
non-emission state similarly.
Described above is the timing chart relevant to- the image display
operation, that is, pixel operation. Next, described hereinafter is a timing chart
25 of the setting operation for the current source circuit disposed in the signal line
driver circuit. In this case, during the setting period Tc, the video signal is used |
to specify a current source circuit for which the setting operafion should be
performed among the plurality of current source circuits. Thus ‘the setting
operation cannot be performed while the video signal is varying, that is, during the

30 address period. The reason is that, while the setting operation is attempted
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depending on the image.
To be more specific, the input operation of the current source circuit of the |
signal line driver circuit is performed between the address periods (such as Tal
5 and Ta2) in each subframe period. Hence, the setting operation of the current
source circuit of the signal line driver circuit should be performed during a period
other than the address period. ‘ Accordingly, the setting operation for 'the current
source circuit disposed in the signal line driver circuit should be performed during
setting operation periods Tb1 to Tb4 other than the address period, as shown in
10 FIG. 74. In this case, the setting operatioh may be perforfned during a period
between the address period Tal and the address period Ta2, or méy be performed
during a period between the address period Ta2 and the address period Ta3, or
may be performed by using both the periods. In addition, while the plurality of
setting operation periods Tb are disposed in the period between the address period
15 Tal and Ta2, only one setting operation period Tb may be disposed. Further,
instead of providing one’setting operation periods Tb, a plurality of setting
operation periods Tb may be disposed in the period betweén the address periods
Ta2 and Ta3. |
Next, the pixel has supposedly the structure of either FIG. 13(A) or FIG.
20 13(B), and the signal line driver circuit includes supposedly the storage circuit 451
as in the structures of FIGs. 27 and 28. Since timing chart relevant to the image
display operation, that is, the pixel operation, is similar to that described above, a
description thereof will be omitted here. FIG. 75 shows timing of the setting
operation for the current source circuit disposed in the signal line driver circuit.
25 In the shown case, even when the video signal is varying, information related to a
current source circuit in a column for which .the setting operation is performed is
held in the storage circuit 451. Thus, in the case where the current source circuit
is capable of simultaneously performing the setting operation and the input

operation, the setting operation can be performed even in the address period.

30 Thus, setting periods Tc are respectively provided before, for example, setting
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which the setting operation is performed for the current source circuit can be
prolonged. Consequently, the setting operation can be performed with even
higher precision. |

Next, a description will be given of the pixel type that inputs a video
15 signal to the signal line and then inputs a constant current unrelated to the video
signal to the pixel current line. The signal line driver circuit is assumed to have
the structure of FIG. '55(A). The pixel is assumed to have the structure of, for
e;(ample, FIG. 13(C), 55(B), 73(A), or 73(B). In the aforementioned pixel,
however, the setting operation needs to be performed also for the current source
20 circuit disposed in the pixel. Thus, the operation of the current source circuit of
the pixel is variable depending on whether the current source circuit is capable of
simultaneously performing the setting operation and the inptit operation. FIG. 76
shows a timing chart in the case where the setting operation and the input
operation of the current source circuit of the pixel can be performed
25 simultaneously, that is, a timing chart in the case where the pixel has the structure

of FIG. 13(C). - |
First, the image display operation, that is, operations related to the
switching transistor of the pixel, the driving transistor, and the like will be

described below. Since the- oper'ations are almost the same as those described

30 above, they will be briefly described. First, a first subframe period SF1 starts.
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| similarly. However, since the length of a lightening period Ts3 is shorter than an
address pefiod Ta3, light is forced not to be emitted. That is, the input video
signal is erased or current is c;mtrolled not to flow to the light emitting element.
10 To erase the input video signal, the second scanning line (the second scanning line
1123 in FIG. 13(C)) is selected on a line basis. As a result, the video signal is
erased, and the driving TFT 1127 is brought into the OFF state. Thus, the light
emitting élenients can be brought into the non-emission state. “Then, a
subsequent subframe period SF4 starts.  Also in this stage, scanning is performed
15 as in the case of the subframe period SF3 and light emitting elements are brought
into the non-emission state similarly.

Next, the setting operation for the current source circuit of the pixel will
be described. Ih the structure of FIG. 13(C), the setting operation and the input
operation of the current source circuit of the pixel can be performed

20 simultaneously. Accordingly, the setting operation for the current source circuit
of the pixel can be performed with an arbitrary timing.

| During the setting period Tc, the video signal is used to specify a current

source circuit for which the setting operation should be performed. Thus, the

setting operation cannot be performed while the video signal is varying, that is,

25 during the address period. The reason is that, while the setting operation is

attempted during the address period, the video signal is varying in manners

different depending on the image. Hence, in the case the setting operation and

the input operation (output of current to the pixel) of the current source circuit of

the signal line driver circuit cannot be performed simultaneously, as shown in FIG.

30 76, the setting operation of the current source circuit of the signal line driver
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should be performed during a period between address periods. According to the

timing charts of FIGs. 76 and 77, while the plurality of setting operation periods
10 Tb are disposed in the period between the address periods Tal and Ta2, only one
setting operation period Tb may be disposed.

Next, the pixel has supposedly the structure of FIG. 13(C) and the signal
line driver circuit includes supposedly the storage circuit 451 as in the structures
of FIGs. 59-and 60. Since a timing chart related to the image display operation,

15 that is, the pixel operation, is similar to that described above, a description thereof
will be omitted here. Referring to FIGs. 78 and 79, timings of the setting
operations for the current source circuit disposed in the signal line driver circuit

”will be described below. In the shown case, since information related to a
_6urrent source circuit for which the setting operation is performed is held in the

20 storage circuit 451, even when the video signal is varying, the setting operation of
the current source circuit can be performed. Thus, in this structure, setting .
periods Tc are respectively provided before, for example, setting operation periods
Tb1 and TbS. During the setting period Tc, a current source circuit for which the

. setting operation is performed is selected, and the setting operation period is then

25 commenced. Thus, the setting operation period Tb5 and the like can be provided
even in the address period.

In the structure where the setting operation and the input operatidn cannot
be performed simultaneously, as shown in FIG. 78, while the setting operation is
being performed for the curreni source of the pixel, the setting operation cannot be “

30 performed for the current source circuit disposed in the signal line driver circuit.
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performed simultaneously, as shown in FIG. 79, the setting operation can-be

performed for the current source circuit of the signal line driver circuit even while

10 the setting operation is being performed for the current source of the .pixe].

According to the timing chart shown in FIG. 79, many setting operation periods

can be provided. Accordingly, the period during which all the current source

circuits disposed in the signal line driver circuit respectively perform the setting

operation can be reduced. Alternatively, the period during which the setting

15 operation is performed for eaéh current source circuit can be prolonged.
Consequently, the setting operation can be performed even more precisely. _

Next, the pixel has supposedly the structure of FIG. 13(C), and the signal

line driver circuit includes supposedly the storage circ1;it 451 as in the structure of

'FIG. 61. Since a timing chart related to the image display operation, that is, the

20 pixel operation, is similar to that described above, a description thereof will be

omitted here. FIG. 80 shows the timing of the setting operation for the current

source circuit disposed in the signal line driver circuit. In the showx_i case, even

when the video signal is varying, since predetermined information is held in the

storage circuit 451, the setting operation of the current source circuit can be

25 performed. Hence, the setting operation can be performed even in the address

period. In addition, use of the logical operator 452 enableg the setting operation

to terminate during an arbi-trarily“period and the like. Thus, setting periods Tc

need not to be provided before the setting operation of the current source circuit

disposed in"the pixel is performed. The sé{ting operation can also be terminated-

- 30 even during the address period by contrelling the second storage control line.
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| 109F90& ( )voltage, but it may be a current. Upon termination of a lightening period Ts1, a
subsequent subframe period SF2 starts, and scanning is performed similar to the
case of the subframe period SF1. Then, a subsequent subframe period SF3 starts,
20 and scanning is performed similarly. However, since the length of a lightening
period Ts3 is shorter than that of an address period Ta3, light is forced not to be
emitted. That is, the input video signal is erased or current is controlled not to
flow to the light emitting element. In order to prevent current from flowing in
the light emitting element, the second scanning line (the second scanning line
25 1123 in FIG. 13(C)) is put into a non-selected state on a line basis. As a result,
the easing TFT 1127 is brought into thé OFF state. Thus, current-flow paths are
blocked, and the light emitting elements can be brought into the non-emission

state. Then, a subsequent subframe period SF4 starts. Also in this stage,

scannmg is performed as in the case of the subframe period SF3 and light emlttmg

30 elements are brought into the non-emission state similarly.
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Y#1098& () -soﬂY@lﬂ%ﬁG&isp))sedlﬁP/&& sigral line driver circuit should be performed duiing
a period other than a period during which the current source circuit of the pixel is
10 performing the setting operation and performed between the address periods.

Since the case is as described above, the setting operation for the current
source circuit of the pixel should be performed during a non-lightening period
(Td3 or Td4); and the setting operation of the current source circuit of the signal
line driver eircuit should be performed between address periods. FIG. 81 shows

15 a timing chart in the case where setting operations are performed for the current
source circuit disposed in the pixel during non-lightening periods (Td3 and Td4)
"of subframe periods SF3 and SF4, and in addition, the setting operation is
performed for current source circuit of the signal line driver circuit during a period
“between the address periods Tal and Ta2 or between the address periods Ta2 and

20 Ta3.

Note that there is a case in which it is difficult to precisely f)erform the
setting operation for the current source circuit disposed in the pixel since the
period during which the setting operation is pefformed for the current source

 circuit disposed in the pixel is short only with the non-lightening period. In this
25 case, as shown in FIGs. 82 and 83, it may be such that a non-lightening period is
forcedly is provided before each address perlod and the settmg operatlon is

performed for the current source circuit of the plxel in the non-lightening period.
Here, FIG. 82 shows a case where the setting operation for the current source-
circuit in the signal line driver circuit and the input operation thereof cannot be

30 performed simultaneously. On the other hand, FIG. 83 shows a case where the
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Accordingly, the setting operation can be performed for the current source circuit.
Thus, setting periods Tc are respectively provided before, for example, the setting
operation periods Th4. During the setting period Tc, a current source circuit for
which the setting operation is performed is selected, and the setting operation

15 period is then commenced. Thus, as.shown in FIG. 83, for example, the setting
operation period Tb4 can be provided even in the address period.

In the structure where the setting operation and the input operation of the

current source circuit cannot be performed simultaneously, as shown in FIG. 84,

while the setting operation is being performed for the current source of the pixel,

20 the setting operation cannot be performed for the current source circuit disposed in

the signal line driver circuit. In this case, the arrangement needs to be made such

that a setting period Tc is provided before the setting operation is performed for

the current source of the pixel, and data in the storage circuit 451 is modified

during the setting period Tc1 so that no current source circuit does not perform the

25 setting operation. Thus, as shown in FIG. 84, setting periods Tc need to be

provided after, as an example, the setting operation period Tb5. On the other

hand, in the structure where the sétting operation and the input operation of the

current source circuit can be performed simultaneously, as shown in FIG. 85, the

setting operation can be performed for the current source circuit of the signal lmc

30 driver circuit even while the settmg operatlon is bemg performed for the current
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ext, a description will be given of a case where the pixel has the

10 structure of FIG. 73(A) or 73(B), and the signal line driver circuit includes the

storage circuit 451 as in the structure of FIG. 61.  Since a timing chart regarding

the image display operation, that is, the pixel operation, is similar to that described

above, a description thereof will be omitted here. FIG. 86 shows a timing chart

of the setting operation for the current source circuit disposed in the signal line

15 driver circuit. In the shown case, even when the video signal is varying,

predetermined information is held in the storage circuit 451. Accordingly, the

setting operation can be performed for the current source circuit. Thus, the

setting operation can be also performed for the current source circuit disposed in

the signal line- driver circuit even in the address period. In addition, control of

20 the logical operator 452 enables the setting operation to terminate during an

arbitrérily period. Thus, setting periods Tc need not to be provided before

execution of the setting operation of the current source circuit disposed in the

| pixel. The setting operation can also be terminated even at a halfway point of the

address period by controlling the second storage control line. According to this

25 structure, arbitrary adjustment can be performed for length of the period during

which the setting operation of the current source circuit of the pixel is performed

and the length of the period during which the setting operation of the current
source circuit of the signal line driver circuit is performed.

In the above, the timing charts in .the cases where digital' gradation and

30 time gradation are combined have been described. Hereinafter, timing charts in
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the case of analog gradation .will be described.

First, the pixel is assumed to have the structure of FIG. 13(A) or 13(B).
The signal line driver circuit is assumed to have the structure of any one of FIGs.
5,49, and 50. The timing chart in that case is shown in FIG. 9. A scanning line
(the first scanning line 1102 shown in FIG. 13(A).h or the first scanning line 1132
shown in FIG. 13(B)) is selected on a line basis, and current is input through a
signal line (1101 m FIG. 13(A) or 1131 in FIG. 13(B)). The current has a value

cdfresponding'to that of the video signal. The operations of selection made on a

- line bases and input of the current from the signal line are performed through one

frame period.

The timing chart related to the image display operation, that is, the pixel
operation is as described above. Next, the timing of the setting operation of the
current source circuit disposed in the signal line driver circuit will be described.
Ordinarily, the input operation of the current source circuit disposed in the signal
line driver circuit is performed through one frame period. Hence, as in the
conventional ones, the setting operation of the current source circuit disposed in
the signal line driver circuit cannot be performed. * Thus, as shown in FIG. 9, a
setting period Tc and a setting operation period Tb are provided at the initial
portion of each horizontal scanning period. Then, a current source circuit for
which the setting operation is performéd is selected in the setting period Tc, and
the setting operation is then performed in the setting operation period Tb. In this
case, the period may be set identical with a return period. Thereafter, the input
operation of the current source circuit of the signal line driver circuit is performed.

Next, a description will be given of a case where the pixel has the
structure of FIG. 13(A) or 13(B), and the signal line driver circuit includes the
storage circuit 451 as in the structure of FIG. 10. In the case where the setting

operation and the input operation can be performed in the current source circuit

10
1'10%

disposed in the signal line driver circuit simultaneously, the setting operation

perio.ds Tb can be set long, as shown in FIG. 11. In this case, the setting

operation of the current source circuit disposed in the signal line driver circuit
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needs to be performed in a state where, for example, current does not leak, a}ld a
different current is not input. For this reason, for example, the transistor 182 of
FIG. 24 and the transistors A, B, and C of FIG. 50 need to be set to the OFF state
before execution of the setting operation of the current source circuit of the signal

5 line driver circuit. However, as in the structure of FIG. 51, when a structure that
does not cause, for example, current leakage or input of a different current is
employed, such currents need not be taken into account.

- This embodiment may be arbitrarily combined with Embodiment Modes 1
to 10 and Embodiment 1.
10

[Embodiment 3]

In this embodiment, technical devices when performing color display will
be described.

With a light emitting element comprised of an organic EL element, the

15 luminance can be variable depending on the color even though cu‘r;ent having the
same magnitude is supplied to the light emitting device. In addition, in the case
where the 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,

20 various technical devices are required to adjust the white balance.

The simplest technique is to change the magnitude of the current that is
input to the pixel. To achieve the technique, the magnitude of the reference
constant current source should be changed depending on the color.

Another technique is to use circuits as shown in FIGs. 6(C) to 6(E) for the

25 pixel, signal line driver circuit, reference constant current source, and the like. In
the circuits as shown in FIGs. 6(C) to 6(E), the W/L ratio of two transistors
forming the current mirror 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. '

30 Still another technique is to change the length of a lightening period.
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This embodiment may be arbitrarily combined with Embodiment Modes 1

to 10 and Embodiments 1 and 2.

10 [Embodiment 4]

In this embodiment, the appearances of the light emitting devices
(semiconductor devices) of the present invention will be described using FIG. 12.
FIG. 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.

15 12(B) is a cross-sectional view taken along the line A-A' of FIG. 12(A); and FIG.
12(C) is a cross-sectional vie;w taken along the line B-B' of FIG. 12(A).

A sealing material 4009 is provided so as to enclose a pixel portion 4002,
a source signal line driver circuit 4003, and gate signal line driver circuits 4004a
and 4004b that are provided on a substrate 4001. In addition, a sealing material

20 4008 is provided over the pixel portion 4002, the source signal line driver circuit
4003, and the gate signal line driver circuits 4004a and 4004b. Thus, the pixel
portion 4002, the source signal line driver circuit 4003, and the gate signal line
driver circuits 4004a and 4004b are sealed by the substrate 4001, the sealing
material 4009, and the sealing material 4008 with a filler material 4210.

25 The pixel portion 4002, the source signal line driver circuit 4003; and the _
gate signal line driver c1rcu1ts 4004a and 4004b, which are provided over the
substrate 4001, include a plurality of TFTs. FIG. 12(B) representatively shows a
driving TFT (incidentally, an n-channel TFT and a p-channel TFT are shown in
this example) 4201 included in the source signal line driver circuit 4003, and an

30 erasing TFT 4202 included in the pixel portion '"4002, wﬁich are formed on a base
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m p) q) r) s) )electrically @omnectodgd a(JrairFof the erasing TFT 4202 is formed thereon. A
transparent conductive film having a large work function is used for the pixel
10 electrode 4203. For the transparent conductive film, a compound of indium
oxide and tin oxide, a compound of indium oxide and zinc oxide, zinc oxide, tin
oxide, or ihdium 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
15 insulating film 4302 is formed with an opening portion formed on the pixel
electrode 4203. In the 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 molecular weight (monomer) material and a high
20 molecular weight (polymer) material may be used.

‘As a forming method of the light emitting layer 4204, a known vapor
deposition technlique or coating technique may be used. The structure of the
light emitting layer 4204 may be either a laminate structure, which is formed by
arbitrarily combining a hole injection layer, a hole transportation layer, a

26 light-emitting layer, an electron transportation layer, and an electron injection
layer or a single-layer structure.

Formed on the light emitting layer 4204 is a cathode 4205 formed of a
conductive film (representatively, a conductive film containing aluminum, copper,
or silver as its main constituent, or a laminate film of the conductive film and

30 another gonductlvc film) having a light shielding property. Moisture and oxygen
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In the above- descnbed manner, a light emitting element 4303 constituted

by the pixel electrode (anode) 4203, the light emitting layer 4204, and the cathode
10 4205 is formed. . A protective film is formed on the insulating film so as to cover
the light emitting element 4303. The protective film is effective for preventing,
for example, oxygen and moisture, from entering the light emitting element 4303.
Reference numeral 4005a denotes a drawing wiring that is connected to a
power supply line and that is electrically connected to a source region of the
16 erasing TFT 4202. The drawing wiring 4005a is passed between the sealing
material 4009 and the substrate 4001 and is then electrically connected to an FPC
wiring 4301 of an FPC 4006 via an anisotropic conductive film 4300.
' As the sealing material 4008, a glass material, a metal material
(representatively, a stainless steel material), ceramics material, or a plastic
20 material (including a plastic film) may be used. As the plastic material, an FRP
(fiberglass reinforced plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film,
a polyester film, or an acrylic resin film may be used. Alternatively, a sheet
having a structure in which an aluminum foil is sandwiched by the PVF film or
the Mylar film may be used. |
25 _ However, a cover material needs to be transparent when light emission is
directed from the light emitting layer to the cover mgterial. In this case, a
transparent substance such as a glass plate, a plastic plate, a polyester film, or an
acrylic film, is used. |
Further, for the filler material -4210, ultraviolet éﬁring resin or a

30 thermosetting resin may be used in addition to an inactive gas, such as nitrogen or
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formed to allow air and moisture to pass through and not to allow the hygroscopic

substance or oxygen-absorbable substance 4207 to pass through. The provision
of the hygroscopic substance or oxygen-absorbable substance 4207 enables the
15 suppression of deterioration of the light emitting element 4303. _
As shown in FIG. 12(C), simultaneously with the formation of the pixel
electrode 4203, a conductive film 4203a is formed so as to be contact with an
upper portion of the drawing wiring 4005a.
In addition, the anisotropic conductive film 4300 includes a conductive
20 filler 4300a. The substrate 4001 and the FPC 4006 are thermally press-bonded,
whereby the conductive film 4203a on the substrate 4001 and the FPC wiring
4301 on the FPC 4006 are electrically connected via the conductive filler 4300a.
This embodiment may be arbitrarily combined with Embodiment Modes 1
 to 10 and Embodiments 1 to 3.
26
[Embodiment 5]
A light eniitting device using light emitting elements is of self-'light
emitting type, so that in comparison to a liquid crystal display, the light emitting
device offers a better visibility in bright portions and a wider view angle. Hence,

30 the light emitting device can be used in display portions of various electronic
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machines, mobile information terminals (such as mobile computers, mobile
telephones, portable game machines, and electronic books), and image
reproducing devices provided with a recording medium (specifically, devices for
reproducing a recording medium such as a digital versatile disc (DVD), which
10 includes a display capable of displaying images). In particular, in the case of
mobile information terminals, since the degree of the view angle is appreciated
important, the terminals preferably use the light emitting device. Practical
examples are shown in FIG. 22.
| FIG. 22(A) shows a light emitting element, which contains a casing 2001,
15 a support base 2002, a display portion 2003, a speaker portion 2004, a video input
terminal 2005, and the like. The light enﬁtting element of the present invention
can be applied to the display portion 2003. Further, the light emitting element -
shown in FIG. 22(A) is completed with the present invention. Since the light
emitting element is of self-light emitting type, it does not need a back light, and
20 therefore a display portion that is thinner than a liquid crystal display can be
obtained. Note that light emitting elements include all information display
devices, for example, personal computers television  broadcast
transmitter-receivers, and advertisement displays. |
FIG. 22(B) shows a digital still camera, which contains a main body 2101,
26 a display portion 2102, an image receiving portion 2103, operation keys 2104, an
external connection port 2105, a shutter 2106, and the like. . The light emitting
element. of the present invention can be applied to the display portion 2102,
Further, the digital still camera shown in FIG. 22(B) is completed with the present

invention.

30 - FIG 22(C) shows a notebook personal computer, which contains a main
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FIG 22(D) shows a mobile.computer, which contains a main body 2301, a
display portion 2302, a switch 2303, operation keys 2304, an infrared port 2305,
and the like. The light emitting element of present invention can be applied to
the display portion 2303. Further, the mobile computer shown in FIG. 22(D) is

10 completed with the present invention. '

FIG 22(E) shows a portable image reproducing device provided with a
recording medium (specifically, a DVD reproducing device), which contains a
main body 2401, a casing 2402, a display portion A 2403, a display portion B
2404, a recording medium (such as a DVD) read-in portion 2405, operation keys

15 2406, a speaker portion 2407, and the like. The display portion A 2403 mainly
disﬁlays image information, and the display portion B 2404- mainly displays
character information. The light emitting element of the present invention can be
used in the display portion A 2403 and in the display portion B 2404. Note that
family game machines and the like are included in the image reproducing devices

20 provided with a recording medium. Further, the DVD reproducing device shown
in FIG. 22(E) is cornpleted with the present invention.

FIG 22(F) 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 light emitting element of the present invention can be used in the

25 display portion 2502. The goggle type display shown in FIG. 22(F) is completed
w1th the present invention.

FIG. 22(G) shows a video camera, which contains a main body 2601, a
display portion 2602, a casing 2603, external connection ports 2604, a remote
control reception portion 2605, an image receiving portion 2606, a bat.tery 2607,

30 an audio input portion 2608, opération keys 2609, an eyepiece portion 2610, and
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' can be used in the display portion 2703. Note that, by displaying white

characters on a black background, the display portion 2703 can suppress the
10 consumption current of the mobile telephone. Further, the mobile telephone
shown in FIG. 22(H) is completed with the present invention.

When the emission luminances of light emitting materials are increased in
the future, the light emitting element will be able to be applied to a front or rear
type projector by expanding and projecting light containing image information

15 having been output lenses or the like.

Cases are increasing in which the above-described electronic devices
display information distributed via electronic communication lines such as the
Internet and CATVs (cable TVs). Particularly increased are cases where moving
picture information is displayed. Since the response speed of the light emitting

20 material is very high, the light emitting device is preferably used for moving
" picture display.
| Since the light emitting device consumes the power in light emitting
portions, information is desirably displayed so that the light emitting portions are
reduced as much as possible. Thus, in the case where the light emitting device is
25 used for a display portion of a mobile information terminal, particularly, a mobile
telephone, an audio playback device, or the like, which primarily displays
character information, it is preferable that the character information be formed in
the light emitting portions with the non-light emitting portions being used as the
background. . l |

© 30 As described above, the application range of the present invention is very

107



& 110% (-& ()-" (#10% (-& ()- & 10% (-& ()- @ 10% (- & ()-1*./01| [ NA41010
%10 %10 % ;10% % & ()- 9y#10% (-& ()- ,8!10% (-& ()- Ss69' 1094 & ()-3
4110% (-& ()- 1°QD|[:NA41010 ! 109KY%&' ()- LHLOYKYR' ()- F- #10%K%& () -

| 10UKYE ()- t$10%:& ()- ! 109KY%E ()- <e|[: NAA1010 & 109KY%E () -

HH#10%H#&' () - S3L!"109KYE: ()- Lz#10WKY& ()- S1O0YKYE () -

SI 109KU& () - P<>|[: NA41010 2! 109K9%& ()- 03109KU& ()-3 @ ! 10%KI& (

S AR B e BB TR

L A o g

9z#10% (& (with théO§fficture) accdsili ( dne WIYEfmbodimeh! Nod¥* 1040 10 and
S110% (& ()- + 10% (& ()- , &1 %(&?’ &Y(10% (& ()- ,&I0% (& ()- $
10% (& () - IBmppdisent9100 48! 10% (& ()- 6!10% (& ()-3 4110% (& ()-

2" 109%&r (Z&' () - 1#10% (& ()= f/! 10% TNVUAL0 110988 ()- &

- #10%/&' éi) - 1109 Ql)esgqu(@mqnlm‘(lngj o/(,sér&ct@;e%dcscrlbed above can suppress

o107, % A i o O e SATTF S, 9008 b B,

ol 109 (xhanuféétlﬂlfpé&st@bs and i@ @ifforenc<Oin ‘2 Skddraté %is@@,/q{‘ﬁ‘d(éan supply a
) desired signal current to the outside:

Further, in the present invention, when performing the setting operation, a
10 current source circuit disposed in an arbitrary column is. specified among the
columns from the first column to the last column by using the video signal. In
addition, a current source circuit is specified only for an arbitrary period. Thus,
the specification can be implemented for the current source circuit that requires
the setting operation among the current source circuits disposed in a plurality of
15 columns, and the setting operation can be performed in the specified current
source circuit using a sufficient time. Therefore, the setting operation can be
precisely performed. Note that the setting operation may be sequentially
performed from the fist column to the last column among the current source
circuits disposed in the plurality of columns. However, when the setting
20 operation is not be sequentially performed for the current source circuits in the
columns from the first column, and the setting operation can be performed at
- random for the current source circuit, various advantages are exhibited. For
example, a sufficient time can be arbitrarily used to perform the setting operation
for the current source circuit. In addifion, in the case where periods during
25 which the setting operation can be performed are dotted in one frame, when an
arbitrary column can be selected, the degree of freedom is increased, and a setting
operation period can be sufficiently secured. One of other advantages is that the
influence of charge leakage in a capacitor element disposed in the current source
circuit can be made inconspicuous. * Thus, when a defect has occurred in

30 association with the setting operation, the defect can be made inconspicuous.
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means are disposed for each wiring; and
15 one of the two current source circuits converts a supplied current to a
voltage in accordance with a video signal, and the other current source circuit

supplies a current corresponding to the converted voltage.

3. A signal line driver circuit comprising a plurality of current source
20 circuits corresponding to a plurality of wirings, characterized in that:

n current source circuits (n is a natural number equal to or larger than 2)
each comprising capacitor means and supply means are disposed for each wiring;
and

the n current source circuits each convert a supplied current to a voltage in

25 accordance with a video signal, and supply a current corresponding to the

converted voltage.

4. A signal line driver circuit according to claim 3, characterized in that:
the n current source circuits are connected to n reference constant current

30 sources corresponding to mutually different bits; and
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10 plurality of current lines.

7. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that, when a drain and a gate of a transistor of the supply means
are in a short-circuited state, a voltage generated between the gate and source is

15 retained by the supplied current.

8. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that the supply means comprises a transistor, a first switch for
controlling conductivity between a gate and a drain of the transistor, a second

20 switch for controlling conductivity between a reference constant current source
and the gate of the transistor, and a third switch for controlling conductivity

between the drain of the transistor and a pixel.

9. A signal line driver circuit according to any one of claims 1 to 3,

25 characterized in that, when drains and gates of both first and second transistors of
the supply means are in a short-circuited state, the capacitor means retains a
voltage generated between the gate and source of the first or second transistor by

the supplied current.

30 10. A signal line driver circuit according to any one of claims 1 to 3,
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1 109%9&' () - 12. A signal line driver circuit according to any one of claims 1 to 3,

characterized in that the supply means comprises:
a current mirror circuit comprising first and second transistors;
15 a first switch for controlling conductivity between a reference constant
current source and a drain of the first transistor; and
a second switch for controlling any one selected from conductivity
between the drain and gate of the first transistor, conductivity between the gate of
the first transistor and a gate of the second transistor, and conductivity between
20 the gates of both the first and second transistors and the reference constant current

source.

13. A signal line driver circuit according to any one of claims 10 to 12,
characterized in that gate widths/gate lengths of both the first and second

25 transistors are set to identical values.

14. A signal line driver circuit according to any one of claims 10 to 12,
characterized in that gate width/gate length of the first transistor is set to a value
~larger than gate width/gate length of the second transistor.
30
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: transistor is connected to the second switch, and the drain of the transistor is

connected to the third switch.

10 16. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that:

the supply means comprises a current mirror circuit comprising m

transistors;
gate widths/gate lengths of the m transistors are set to 2°:2% ...:2™and
15 drain currents of the m transistors are set to 2° : 21 : ... : 2™,

17. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that a transistor constituting the supply means operates in a
saturation region.

20

18. A signal line driver circuit according to any one of claims 1 to 3,

characterized in that an active layer of a transistor constituting the current source

circuit is formed of polysilicon.

25 19. A light emitting device characterized by comprisingi
the signal line driver circuit according to any one of claims 1 to 18, and a
pixel portion in which a plurality of pixels each including a light emitting element
are disposed in matrix; in which
a current is supplied to the light emitting element from the signal line

30 driver circuit.
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voltage of the driving transistor, characterized in that:

10

one frame period comprises a plurality of subframe periods;

the plurality of subframe periods each comprise an address period and a

lightening period,;

a setting period and a setting operation period are provided in the period

during which any one of the plurality of scanning lines is not selected in the

lightening period,;

15

in the setting period, m current source circuits (m is a natural number

equal to or larger than 1) among the plurality of current source circuits are

specified in accordance with a video signal; and

convert

in the setting operation period, the specified m current source circuits each

a supplied current into a voltage in accordance with the video signal, and

20 supply a current corresponding to the converted voltage.

21. A method of driving a light emitting device which is provided with: a

pixel portion in which a plurality of scanning lines, a plurality of wirings, and a

plurality of pixels are disposed in matrix; and a signal line driver circuit

25 compris

ing a plurality of current source circuits respectively corresponding to the

plurality of wirings, the plurality of pixels each comprising a light emitting

element,

voltage

30

a driving transistor, and a capacitor element for retaining a gate-source
of the driving transistor, characterized in that:
one frame period comprises a plurality of subframe periods;

each of the plurality of subframe periods each comprise an address period
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5 in the setting period, m current source circuits (m represents a natural
number equal to or larger than 1) among the plurality of current source circuits are
specified in accordance with a video signal; and

in the address period and the setting operation period, the specified m
current source circuits each convert a supplied current into a voltage in accordance

10 with the video signal, and supply a current corresponding to the converted voltage.

22. A method of driving a light emitting device which is provided with: a

pixel portion in which a plurality of scanning lines, a plurality of wirings, and a
plurality of pixels are disposed in matrix; and a signal line driver circuit

15 comprising a plurality of current source circuits respectively corresponding to the
plurality of wirings, the plurality of pixels each comprising a light emitting
element, a current source circuit, and a switch for controlling conductivity

between the light emitting element and the current source circuit, characterized in

that:
20 one frame period comprises a plurality of subframe periods;
the plurality of subframe periods each comprises an address period and a
lightening period,;

a setting period and first and second setting operation periods are provided
in the period during which any one of the plurality of scanning lines is not
25 seiected in the lightening period;
in the setting period, m current source circuits (m represents a natural
number equal to or larger than 1) among the plurality of current source circuits are
specified in accordance with a video signal;
in the first setting operation period, the specified m current source circuits

30 each convert a supplied current into a voltage according to the video signal, and
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23. A method of driving a light emitting device which is provided with: a
pixel portion in which a plurality of scanning lines, a plurality of wirings, and a
plurality of pixels are disposed in matrix; and a signal line driver circuit
comprising a plurality of current source circuits respectively corresponding to the
10 plurality of wirings, the plurality of pixels each comprising a light emitting
element, a current source circuit, and a switch for controlling conductivity
between the light emitting element and the current source circuit, characterized in
that:
one frame period comprises a setting period and a first setting operation
15 period;
in the setting period, m current source circuits (m is a natural number
equal to or larger than 1) among the plurality of current source circuits are
specified in accordance with a video signal;
in the first setting operation period, the specified m current source circuits
20 each convert a supplied current into a voltage according to the video signal, and
supplies a current corresponding to the converted voltage;
the period obtained by adding the setting period to the first setting
operation period corresponds to a second setting period; and
in the second setting operation period, the current source circuit disposed
25 in the pixel converts a supplied current into a voltage, and supplies a current

corresponding to the converted voltage.

24. A method of driving a light emitting device according to claim 23,
characterized in that the first and second setting operation periods are partly

30 overlap with each other.
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one frame period comprises a plurality of horizontal scanning periods;
the plurality of horizontal scanning periods each comprise a setting period
10 and a setting operation period,;
in the setting period, m current source circuits among the plurality of
current source circuits are specified in accordance with a video signal; and
in the setting operation period, the specified m current source circuits each
convert a supplied current into a voltage in accordance with the video signal, and

15 supplies a current corresponding to the converted voltage.

26. A method of driving a light emitting device which is provided with: a
pixel portion in which a plurality of scanning lines, a plurality of wirings, and a
plurality of pixels are disposed in matrix; and a signal line driver circuit
20 comprising a plurality of current source circuits respectively corresponding to the
plurality of wirings; the plurality of pixels each comprising a light emitting
element, characterized in that:
one frame period comprises a plurality of horizontal scanning periods;
x horizontal scanning periods (x is a natural number equal to or larger
25 than 1) selected from the plurality of horizontal scanning periods each comprise a
setting period and a setting operation period;
in the setting period, m current source circuits among the plurality of
current source circuits are specified in accordance with a video signal; and
in the setting operation period, the specified m current source circuits each

30 convert a supplied current into a voltage in accordance with the video signal, and
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5 drive or dot-sequential drive.

28. A method of driving a light emitting device according to any one of
claims 20 to 26, characterized in that the plurality of wirings is a plurality of
signal lines or a plurality of current lines.
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