; BCDEFCGHI e3errsdx \z: 6pT: O DESCRI PTI ON SI GNAL LI NE DRI VING Cl RCU T AND

LI GHT EM TTI NG DEVI CE 5 Technical Field The presenf i nvent| tes to a
techni que of a signal line drive circuit. Further, 10 the pr @W’”@@ﬂ[ﬂﬂmﬂl on
relates to a light emtting device includi t he si gnal Iline
Background Art Recently, display H@SF{B&BTI@% performng i mage di 8pN&y are
bei ng devel oped. 15 20 Liquid crystal display devices that performimge
di splay by using a liquid crystal elenment are wi dely used as di s
devi ces because of advantages of high imge quality, thinness, ﬂm ﬂmw,m’“wmm
and t he SIGNAL LINEQIRIVIDIG CIRQUIT AND LIGHTEMITHNGBENMICEE! f - | g
elenments as light emtting el ements are recently bei ng devel oped. Th¥®0p2yht
emtting device has characteristics of, for exanple, a high response speed
suitable for notion image display, |ow voltage, and | ow power consunption,

i n addi tTenical pUANt ages of existing liquid crystal display devices, and
thus, attracts a great deal of attention as the next generation display

device. As OfTREBldsemk ﬁl%’ﬂtﬁﬁxel@ia"l‘és‘ 8 t@%lh 9§0f“‘§ ?@nhﬂnﬁz’ &Wcatﬁf&gl Furt

nmufti-gradation imge 25 on a |ight emt I ce, an ana graglon
t hod I
or adat | onC RS Pé'*"a&‘#%ﬁ?ésﬁ %?@%ﬂ?ﬁ?egfc%v%ﬂﬁfie"sé”lfaé ingdriys

anal ogo%ﬂﬁx‘ control ling the nagnitude of a current that flows in a |ight
emttin eient. The latter di gital gradation nethod is a nmethod in which
t he Ilght emtting elenment is driven only in two states thereof: an ON
state (state where the lum nance is substantially 10099 and an OFF state
(state ere the Jum nance is 1 substantially 0%9. In the digital

gr aggt'\gﬁa%f%‘l‘%i nce only two gradations can be displayed, a nethod
configured by conmbining the digital gradation nethod and a different nethod
to di splay nulRs¢cepndhisnlandgvieesder per rpdesipagspisplay arprbeingodeyskiped.cat i on i s
made based on the type of a signal that is input to pixels, a 5 voltage

i nput nekiqsid %!M%fa'adlélelw devicesribet pertarmoaage displaydry usinga kighiddwystalng net hods.
The former voltage input nmethod is a nmethod in which: a video signal

(vol t ageglempritare svidelywised os displayalevicss beqause bbadvaptdges of highriathge giality,
driving elenment; and the driving elenent is used to control the |um nance
of a Iigtlhimesd,ﬂighwgciglhteamhthc likee |atter current input nethod is a nmethod in
whi ch the set signal current is flown in a light emtting element 10 to

contisol  t he |lnniddioaslight eﬁmmdgl@htceemﬁ:glsen-@heeﬁmmgb&h@n&eéstlfgm referring

to Fig. 16A, a brief description will be made on an éexanple of a circuit of
a pixel érmitfing tlghlen@ir idceﬂl)dsé&h%ﬁe@mééaylm ﬁéh‘?eifm'uh@%vicgmié met hod and a
driving nethod thereof. The pixel shown in Fig. 16A includes a signal |ine

501, a semapdthdifstict BE fép@xanﬂ)lé"ﬂ High kéy ?oﬂg: els %sm@abi@’i‘o\{ hﬂﬁ’lo fish geﬂlsgﬁa,r ces

capacitor 15 device 505, a li'ght "em {ting el enent 506

S07 and ,,,[}Q;“geg h dth
SW tgﬂi nlgq%,:qlﬂ%gga n|tdrs]gt rne tcg%!u tiﬁ“ﬂé’o@gﬁﬂa@iﬁlﬁﬁﬁas be\é(gsﬁlinﬁﬁi u?(pto tﬁe

R T e T

of e d TET 504 is determ ned, and a current rovm ng 20 between the
sou%@e a‘%‘%f{'t"ﬂgc%ffau n of the driving TFT 504 is determned. This current is
supplied to the light emttin eIe t 506, and the light emtting el enent
506 enits |idhtSraAZON KRIASEYA gé\??‘tdemf splaying p gyiltitgzadatigRtimage t t i ng
el ement, a POl silicon tranS|stor |s used. However, the pol ysilicon
transi st 9t 2 lightxmaiting devjes. paenaas igrmdaties method andrndigiekgradationsnetbadh as a
threshol d value and an ON current, due to defects in a grain 2 5 boundary.
In the pairaiveshdhe former apalogamaditionghethad iser insthiodsn ehidththe gradating isSTFT 504
vary in units of the pixel, even when identical video signals have been
i nput , tolgamad by aoalegowsdy tmnrocth'ng the poaghitade df acarrentithatficivsoih atlkght dr i vi ng
TFTs 504 are different. Thus, the 2

25  emitting clement. The latter digital gradation method is a method in which the light

emitting element is driven only in two states thereof: an ON state (state where the

luminance is substantially 100%) and an OFF state (state where the luminance is



| um nance of the light emtting el enent 506 varies.”, To solve the problens
" described above, a desirred current may be input t"o.{hee light emtting

el enent, regardless of the characteristics of the TFTs for driving the
light emtti n? elenent. Fromthis viewpoint, the current input nethod has
been pr opbsientialiiian ln the digital gsadatine nrethed, singe ooty twocgmdativnstcanbei
supplied to a light emtting el enent regardl ess of the TFT characteristics.
Next, r edisplayedy atmethpd sonfigmedibylcambininghihic eligithe geadagion arethidd 4ndae nade with
respect to a circuit of a pixel in alight emtting device enploying the
current difforent metlastitoadisplay ohulti-graglatied hnspes has bedn prépesedi xel shown in Fig.
16B includes a signal line 601, first 10 to third scanning lines 602 to
604, a currerihta ohsifibatioh S s hatal didfhe tfpapeipaAthalie it (Phelsapd a
light emitting elenent 611. A current source circuit 612 is disposed to
each 5si gvaltagt iimput @eARGd &1 A6Eent GRAI Mt fai L ASRivi ki ting to
light em ssigonn\f/iml' |1 be descri bedqbigf uséi %w?:[? f‘te?i‘%ppﬁggﬁbﬁﬁg%h}oe ‘erence

nuMer al STRERRC GoRABARGHIHANGRI 4 ﬁ@ﬁmaqmﬁﬁéﬂ:fa%&&éig{?aii@&%‘@’gw@?i{;g' 16.

Figs. 17A to 17C schematically show current paths

rel ati ongBif: EER ifrddit f | I cLi pat hs during a
wite of g vioctt%\:l%)1 Si gr11 ,t t‘gﬁgﬁﬁ%&ﬂfggogag&s&ﬂ%é\}glﬁglgtg%“d;@(?m%glﬂmicﬂ t he
capaci t i C I .during the wite of a video signal, that is, a
gat e-soairrsélga//{o é‘g‘éﬂ(‘) Itﬁﬁ'ellg ogag;_gﬁﬁrpg{u}g glcﬂﬁpgeﬁ%mpﬁ HETGNS IRRYE £ j 1 st
and seco anni ng | ines, .6 and 603 to turn 20 fhe TFTs 60b and 607 ON. A
si gnal cllg}rgtrh éﬁt‘p? Pb"&ﬁ‘?f{;‘“r‘ﬁ‘i“éi@é‘w eh &gupigpigent 18:}@"6‘0‘1‘ Hlightemittingglemeny  pe
referred to as, ldga~a. As s .in Fig. 17A since the signal current |da~a
i s Moowi tﬂgcof‘ﬁpl){!l’ﬁﬂ“?‘ﬁb’“g? gﬁ&%&hﬁ@nﬁgmg eleientyur rent separately flows

t hr ough curreigt &géhs |1 and | Z in the pixel. Fig. 17D shows the

rel ati onshi p TBACIRBEAS feferring to ditg.sLoAvaduiet descriptionyvill ranadsiant aronshi p i s
expressed as ldata = h + 1z. 25 The nmonent the TFT 606 is turned ON, no
char ge i &anple abe gicnihebapixgl intrelightsavittingrdetingicouployiog thenebltagasnputhe TFT
608 is OFF. Accordingly, 12 = 0 and Idata = 11 are established. In the
monent , Mphod and entrivingymsthodithereof. cTteqyixddshewafin Fiye 16Apaciuides a Signaldevi ce
610, and charge accunul ation is performed in the capacitor device 610.

Char ge ikneg¥tidaatinniag linerfi02tacsivitchitg TEFT 803, driving FFTCI046 1 QapAivdr @
potential difference begins to devel op between both the el ec[t)rodes (Fig.

17ERLS Whdavidelfispatight erlttiag Efeateanses, ahd potver idikcs! otanades. has reached V, e
(point Ain Fig. 17E), the 5 TFT 608 is turned ON, and |12 occurs. As

descri bed aboWhen glicRRertdfbithe sBamninglihé 5@V ARSI sliede st@chﬁglfFlgg@Hal 'y

decreases, the current keeps flow ng, and charge accunulation is _
cont i nuctusdedt ORY 4 Qfd¥Bidnal thia?h&ﬂ%ﬁ'iﬂﬁ{tlt@ﬁx‘é's@ aPlifle 50 istdjﬂﬁtctﬂpafga'té or device

610, charge accunul ation continues until the potentia ITTererice between

R A O R SRTURSER] s Pk T e
vol tage gate-source voltage of the driving TFT 504 is determined, and a current flowing
20  between the source and the drain of the driving TFT 504 is determined. This current is
supplied to the light emitting element 506, and the light emitting element 506 emits
light. As a semiconductor device for driving the light emitting element, a polysilicon
transistor is used. However, the polysilicon transistor is prone to variation in electrical
_ characteristics, such as a threshold value and an ON current, due to defects in a grain
25 boundary. In the pixel shown in Fig. 16A, if characteristics of the driving TFT 504 vary

in units of the pixel, even when identical video signals have been input, the magnitudes

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



reaches a level at--which the TFT 608 can allow the current ldata to flow.
' Wheh charge accumil ation termnates (B point in Fi g--'. . 17E), the current h
stops flowing. Further, since the TFT 608 is fully ON, ldata =1z is
established (Fig. 17B). According to the operations described above, the
oper at i olymipangeiofithglightensitipgadlementt306 varicel i s conpl eted. 15 Finally,
selection of the first and second scanning lines 602 and 603 is conpl et ed,
and the TFTs Bo®lentheghobleme desorived abbve, Sutesiecliaittdny may Helihs@ tbshd Nput to
the third scanning line 604, and the TFT 609 is turned ON. Since VAS that

has beenlightsmittirigf dlementsrdagtdless f techapmadistios ofimuims%pdrimg td1efi08 i's
already turned ON, arid a current equal to Idata flows thereto fromthe

current émifitihg BRniRAE. Frbfithis Ve pbin®the 8ffrbitii ' ight. At

this tine, vlvhgen t he TFrT 60513S ils get tocopeéétlgﬂftﬁﬁtgﬂgg%%étﬁpﬁbéoéaéjon, even

i f the SQHIcEaf cBhiiol ; svarl | m tting current

|EL flowng to theﬁ(l) ﬁg%?ﬁgﬁ‘lﬂﬁ? %ﬁg;ﬁ%lﬁge-rg‘é%%ﬁ ﬁpbﬁ?%\tl\oga &P?ﬂ%%‘?t'%?lfag‘gpton. As

descri b%gﬁg%gof}ﬂeﬂlﬁﬂfﬁ&%s%ﬁ%t met hod refers to a method in which the 2
t he )

5 drain current o IS set to have the sane current val ue as

that of the s . J].d int cur rent urce circuit 612, and
the |ight emﬁ%}ﬁ% f%ﬁé%g&nrléélﬁégﬁ‘ﬁy’l z}n%fmr}eqﬁf‘frfpt’toﬂewﬁl&?ﬁ ’Hﬁﬂ%@@d?ﬁpég'pondi ng
to the i rrent.. By usiing the thus 4 |, structured pixel, the
ertect s 5 Crttarabie i o dfand Syt deiive Cowloning theishent woht geltd a9ixel | s
reduced, and. a desired cyurrent can be supplied to the light emtting

el enent .2 Hﬁﬁ“&éﬁ?tgﬁ’(ﬁ @‘,c“? "E[ﬁé Pixed shovanin Fign 401 dngledesagigns) ling 60hefinstir r ent

i npyt nethﬁd, a signal current corresponding to a video signal needs to be
pr edi0s el 1@ thiff seanninglings,002 to H0hewreent ligh 685 ATETsH6 tol G09ca dapacitori r cui t
(corresponding to the current source circuit 612 in Fig. 16) used to input
the si greiement§1,end a lightemitsing clemenbitt. i A gumentippupmel cisuiti6d Aris Hispossidst or s,
variation in characteristics thereof occurs, thereby al so causing variation
i n char d@tcach signeklingf (ea¢tecditgnhl current. That is, in the light emtting

el ement enpl oying the current input nethod, 10 influence by variation in
char act er i st i@perationsfofSromo nistebtsigniahgyriting tpilight emizsionhveillteaRtatribddsy dri ve
circuit need to be suppressed. However, while the effects of the

char act eusing Fig. 1&r lmFigon¥, referdiicEnwasiials deattingdesgeetibé §6itiohs coRBHATS bY
usi ng the pixel having the structure of Fig. 16B, reduction of the effects

of alsar ambsy stvwicinEE] BS.1 KIS, 1A bF] atitaly ' ' I ve
circuit is diffi cllrjll t.g 15 ngei na%t?%?%&%?yg%&%é%??@? (hj:?aé;§r7|f5rpt| on
w1 be dnde tRE rditfon3hi; P=1pln ' 0 cjrecuit

di sposed in tthersi gnal pﬁé?\dgéeg]ri vengol?%‘gfn?qﬁ?ggh gersﬁgég‘%%aéﬁspl xrgq% aevr%l coyi ng

the cur rerd vidBe Yign e bhPBig. THE shoWE §9b1s q&ﬁﬁiﬁ@tﬁ@?é&@é&@%@ §ifs- 184

and 18B corr espo_nds to thie current sourte circul

curront avgng S R4 QLSRR B e BTN BRTEIRIESS, L2, oy

Suppl od- 11 omial ORI E IR SpfndsBad scsaning s U atdE0R & bR 17 om

One 3Ot e TFTs 606 and 607 ON. A signal current flowing through the signal line 601 at this

time will be referred to as Ly,,. As shown in Fig. 17A, since the signal current Ly, is

flowing through the signal line 601, the current separately flows through current paths

I; and I, in the pixel. Fig. 17D shows the relationship between the currents. Needless

to say, the relatiqnship is expressed as Iy = Iy + L.

2 5 The moment the TFT 606 is turned ON, no charge is yet accumulated in the
capacitor device 610, and thus, the TFT 608 is OFF. Accordingly, I = 0 5nd ltaa = 1

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



and the ratio thereof is set to1: 2: 4: 8 Fig..18B shows a circuit
structure of the €ufrent source circuit 612, in which the 2 5 constant
current sources 555 to 558 shown therein correspond to transistors. The
ratio of ON currents of the transistors 555 to 558 is set to 1 : 2 : 4 : 8
accor di rigfVies @10z apdichasgg pecnmpulgjorois perfermed incthecapacitgadeviteat.h) / W (gat e
width). The current source circuit 612 5 then can control the current
magni t udes atCldge-is psaduallylaccurmplatedfin ¢ ¢apacitorrdegives 10amidg pdengaladat i on
anal og val ues can be output for 4-bit digital video signals. Note that the
current differenee beginsita d6thp etwearsbothubedebtyodes|(Figi. 1 7EpnWheanlsd st ors, and
isintegrally formed with the pixel portion on the sane substrate. 5 As
descri bepbtedtin differemacastitionin el dlectddss Baddeattiedsy f(poist Alin Fig. t17ERQRE por at ed
with a current source circuit has been proposed E%or exanple, refer to
Non- pat enFTgo8 iimicd ONeasd Bocchi. 2didst@bed Mok dh ad@%g jget hods

include a nethod in which a digital gradation netho € conbi'ned with an

ar ea gr agkdulRRed IR, bfadugh ﬁérg%[seg‘;{hé Eu&&twﬁgﬁ%%ﬂﬁﬁi %?@ﬁr qiereinafter,

referred to as area gradatio hod), and a digital

err ea gr sdat 'l on | _ _ n
01 ot OfeclRMRIiS SRTIRGASY i b BF HHAUR} HRIGPBIGOC L0 reprosent
The area or adgihOBAEhGOMkvick QOTRALIOE alAmilHLth QRGBS GhitliBe Sbuhiqd 1nto 2

plurality of sub-prxe ssion Aon-eni S8 & ach of

t he sub-pixel s nd the adation i 5 represented cordi o]

di fferen((ﬁ:llgégcé'tce\gg °§“|"P8}g1 ¢ %?B?ﬁg%‘éﬂ}éﬁ‘ tesQuIge ngﬁa@r‘gfléggﬁ%g @asngl e

pi Xﬁ| . The .time, gradat.ion thod js a meth(fd,in whi ch gradation

r eprdsenteaehies it destredyoltagse 4 1t 15, chargs aecumpylation comtiguesyintildhe veltage a | ght
emtting elenment. To be nore specific, one frane period is divided into a
pl ur al i t5pachesalpyst abwhichy the JFTHGOR ¢ag aklomithe cyrrant Kerte flow. eWheh shargei ssi on
or non-emssion of a light emtting 2 0 elenment is selected in each period,
and the cumlation teunipates (B point e Eig: A7RY thocunant if stopnflewing. Femthehy of | i ght
em ssion tinme in one frame period. In the digital gradation nmethod, the

met hod i ¥ingshthe TEL @i&istfully §MNadati-oh inetatdished (KigniiiB)e cAaviotding td ihee
gradation nethod (hereinafter, referred to as tinme gradation nethod) is

pr opos edope#imseicsorilied abped,dhe dperidreot wiiog thendigrial to fe {iXelrs pahpiited.
Docunent 1) Reiji Hattori & three others, "Technical Report of Institute of
El edts onFimsally,&election of thé firsf adnsetormiscanainE0iee60Z and 608 EN@uipr&ts ! CE) ",
ED 2001-8, pp. 7-14, "Circuit Sinulation of Current Specification Type

Pol ysi | | theTHI5 606Aal i60¢ aliurhed OFFven Organi ¢ LED Di spl ay” 5 (Non-pat ent
Docunent 2J Reiji Het al.; "AMLCD A", OLED 4, pp. 223-226 (Patent

Docunment 1] 3ybd ik PN : i .
above-descri bed gﬂ%?g%'fﬁ%‘gfﬁgeﬂé??gw t gril%t:?idigge%lﬂés/ﬁ% a{'ﬂ Eélé@?h’g Gg]gl-lsst ate

turned ON. Since Vgs that has been just written is held in the capacitor device 610, the

TFT 608 is already turned ON, and a current equal to Iy, flows thereto from the current
20  line 605. Thus, the light emitting element 611 emits light. At this time, when the TFT
608 is set to operate in a saturation region, even if the source-drain voltage of the TFT
608 varies, a light emitting current Iy flowing to the light emitting element 611 flows
without variation.
As described above, the current input method refers to a method in which the
25  drain current of the TFT 609 is set to have the same current value as that of the signal
current Iy, Set in the current source circuit 612, and the light emitting element 611

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



~currents of the transistors are in a proportion of 1:2:4:8 by the design of
the val ue L (gat et Iength)/W(gate wi dt h). However, 1n the transistors 555
to 558, many factors 15 including variations in t he gate length, gate

wi dth, a he t hi of e insulator film_ which are caused by the
di ffer ensi:reu q{c‘hﬁWﬁf gﬁ ?ﬂﬁogﬂgéé@"'ﬁﬁa‘“&v%ﬁimﬁf d Fls comstigutingothepi re to

cause var. ations in the threshold value and nobility. Therefore, it is

di f i cul RIX¢lys seducedhand afdasired sperest canbe snpplicdtite thelightrensittiofg dlémmertr ansi st or s
555 to 558 to 1:2:4:8 accurately as designed. In brief, the values of
currents to Hecidepplly.da thelightesiiging dvicsrempigyiogthmeurrenninpudarctiica, set t he
proportign of the ON-state currents of the transistors 555 to 558 to

1: 2: 4: 8 sigwal currentycogrssprastingitecy vidbo sighal roeds acbepiesistlyingit to ueeur rent
source circuits in all colums nust be the sanme. In other wor it is
neceSsarkloweverawhert & eigohlimecdrivd citduitycorfrespoRdinpad theSdulfent Etfur&é‘&r&ﬁ'( rent
source circuits held in the signal-line 2 5 drive circuit to be the sane;

however , 612 iniRig.eb6) ueedto/inguf thee ¢iglnal &ftrdn® @ iHeSixel h?c&{sﬁﬁﬁ&i by EX@&ﬁchﬁ' has
been nade in consideration of the above problens, and provid

si gnal - | tediistdrs \Warfatibh i Ehdradtaidtfes Pherk h&gthteFﬁ)Iyeaflgoe g|§m

characteristic 7 variations of TFTs and supplying a tg(i"bﬂlal

current é}ﬁr&g@gg{@soﬁ%g% Bifentt Ne present invention provi des a light
emtting device capable ofa reducing the effects of the characteristic

b kg T e,

and suppl ying a desired™signa arren s using the

pi Xglys rat nvvhJchteef s of the
ChatSet “J?f'@%’%%“’ Z%a?*g{'?"é‘nécliw‘?&fe%‘élcget%a%sa«wtw 6 PEkeL AR fhsnad on

provi de i ne ve C|rcut with a new configuration equi pped with
an el ec'EQl r@c‘% ci rrcgﬁlnteef ?%#’%?‘fpé’destgﬁ - A OWeYSy Y"gﬁ? thegffes %fﬂh%ehftra@m&tﬁa

speci fi catjg % tQl[a]rLrécarrl es, a desjred constant current with reduced effects
of 10 chd4ePis? copsticting the pixelis reduced by ysingdhe pixehbavingthent i nvent i on
provides_ a |I$ é emttln devi ce equi pped with the signal-line drive

circui t SHUSUT E’ga%'@efe yetionspidhe atfests obcharaticnistiwadietions of BB - | i ne dri ve
circuit having a current source circuit disposed in each colum (each

si gnal I‘i"ﬁ%‘“&gﬂg%‘—%ﬁ)al ling drilve ciscwih i diffiqut. dri ve circuit of the present
invention, a signal current is set in 15 the current source circuit

arr dAged in &ketinafiernuding Fig 1852 hgefadescuiptioswijhbé madest thitstrabfufeaiid sour ce .
The current source circuit in which the signal current is set is capable of
f eedi ng aperationa@fia cprreposduranetcuitadispused irdthe-siingNBhe 80VSEindit (il difals sour ce
. Thus, the effects of the characteristic variations of TFTs constituting

t he si grib¢ pixehemplloying the cotreit iaput h@hoé@duced by using the current source
circuit. 20 The video-signal constant current source may be integrated with

the signal - | The cdirtmesoRtdeCditcuit@12tsA6wh ¥R Figsai §A afli 18BRLH Q/ n}ﬁs t&glrcr ent mmay
be inputted as a video-signal current fromthe outside o he substrate

usi ng arubenOdoukdecitdule® 12! oF Fl?l F6B3&Pl?e egx?QS‘Jr@@EzrﬂH{ Eﬁqﬁxchldef gaﬁnf nf ‘om

responsive to the video signal is supp as a Vi deo-si gnia

t heggxt a n circu The
A R R e D Rt B e
describ 1 and ho a signal-line
drive c?’r n‘l%l}sttﬂ%tiaggﬁ{dﬁ;?&ga %c?%cc 1ge e'rmlna% ?ﬁl foréﬂé g?eg'ﬂégm?‘idﬁ%gklvaﬂmms

Ref erri nal -1ine dri cLreuit, 403 has a current source
circuit @gaél?éjlr:ff%ﬁééé C‘?'}f§aé'g(‘fﬂrr§'?t§f?57"ef Fﬁt"(%%ﬁﬂe difitersny fronpeae apethent sour ce
circuit 4§Qh giz% na a termnal b, and a termnal c. Fromthe

t er mi nal®™g, "G 8t{‘?rﬁ%{n'§|sﬁtn'é?l f‘nﬁutted To the terminal b, a current
(signal curr%nt) i.s. supplied froma vi deo-signal 5 constant current source
109 connect e Prféowmarcewwtlsunéturwfdhvtcwecmt@pmqqa;ircm,t 642.sngridth thel d i n
the current source circuit 420 is outputted through a swtch 101. In other
wor 48, (CRBStaRIrqueient spuneesed 56ito SGB sheh@d thesein@ntresponddo byingikterss eXtiei rago Si gnal
|nputted fromthe termnal a; to which the supplied signal current is

i nput t e®ftAY ouwngénts hethedranisisedrs 555 ansis8usisehtoo prits 8acErdinNh the Aifer ti onal
to the signal current through the termnal c. The 10 witch 101 is arranged

bet ween (112et:8)0f thavakiowf de(gaic lendth) W20sabWidth)s et ife &ﬁféﬂ?&hﬁ*& &Pcuflm]zs' gnal
line, and the ONVVOFF of the switch 101 is controlled by a latch pul se.

Next, a signal-line drive circuit having a different configuration form
that of Fig. 1 will be described with seference to Fig. 2. In Fig. 2, the
signal-line drive circuit 403 includes two or nore current source circuits

420 for each signal line (each colum).



15 The current source circuit 420 includes a plurality of current source
circuits. Assuning that two current source circuits’ are provided, the
current source circuit 420 includes a first current source circuit 421 and
a second current source circuit 422. Each of the first current source
circuit thomcamepntred theeasrent magniswdessiv @7 el 6dievelsii Spetaficdllystussans Bavigg ni nal

a, atermnal b, atermnal c, and a termnal d. Through the termnnal 20 a,
a setti nkp-giadation amlogipaluesechn bErowpigtifor Bbit digitalnddedsigRals. UNb& that thi gnal
current) is supplied fromthe video-signal constant current source 109

connect edirteat $du@ce citcudng12 isRBnstikbited G polyaslid R AR korS, and s irﬁ@%ﬂall? eldin
each of the first current source circuit 421 and the second cuUrrent source

circuit férided withlhepideefortion ol theka@klssiratdle current source circuit 420 is
controlled by the setting signal inputted through the termnal a and 2 5 a

cont g0l Si anals ddiehbiesbove! Gl Rl eE el il ark® AR SHARIART

signal current is inputted throug rm nal

current f %S:d-,-gg_l}_,ﬁgoﬁué Eﬁﬁhﬂ}% &gﬂ&%&%g&g &(;08 °;‘£}F‘Beit %@%lnto Orélr_g %r}tt t%c?lg ?}F%t:ge

term nal e swmtc ran 0
circuit d pi xel s connected to the signal line, and the OV OFF of the
switch 1 1S controlled by a |latch pul se. Through the termnal d, a

control signgl is..dnputted. .this specification, .the operation of

bri ngi ng theqwaf@i"ﬁﬂ’ ‘ﬁgnglid%ﬁéﬁq‘o&ﬂl?t@ﬂ s jnglpde 3 ethod in whigh adigitaloyr ce
circuit 420 to an egd setting.a signal current, setting so as to allow the
out put diradationmethod i ipe¢, With angrea gradatiopmethed te sepresent maltsi gnal
current, and defining so that the current source circuit 420 can output the
si gh&l o&!ﬁ?aéwe‘)lmag%&crféwf&rsr@fqrmdgo@p@mgrmﬁoanucthh@), omba atetlonl inf
inputting the signal current Ida~ to pixels (operation of the current

sour ce cVhighipdigifad gradation methed isicgmblines witk attimé gradatioremethiod 16 répaguent i ng
operation. Referring to-Fig. 2, since the control signals inputted to the
first cunruldingraddtiorcienages Chertindfedr, eefieiredhio sdimne gradutioremetid)lr The gieacui t 422
are different fromeach other, one of the first current source circuit 421
and t he gyadativa method it a sethatkinovkichiohe pB21 edifledintd el plunditPesidt pigBlsand
the other performs inputting operation. Thus, the two operations can be

per f or medniation benemrmidsioreis séfecled ik BECH6RRE Blb-PHERNhh@he daddtditis em tting
devi ce includes a panel having a pixel section including Tight-emtting

el easnt sepieserled A@dading a8 diffdr¥ifceUetwetn a BRI BSiRthRLYSRD hE%ﬂ\e?LAFq%tiﬂat e and

PR
a cover nenber; a rmdu%e nounting an |IC angmt he |i'ke on tthe pane and a

di spl ay.a difgie potdl, The%inkd Q‘Q&zgﬁg? &Eﬂhﬁgiigg ggl?ocg@rv{ijﬁgi?gfbgﬁﬁ P ! he general

termfor the panel, nodule, t he . nal-line drive
circui t @frebdifatiSiER kol ' ' e Naving.a current
source ci i?r)r(?ui tz.l 'I!ﬁe%;s% SF’Q?&Pf’ %@“&é‘p%ﬁgﬁ eﬁ%ilﬁ?‘%’ﬁ@?a?‘ﬁgf:%#‘ése%‘? "Hention can
be appl igdnig. Bet 04 | Nt Lty-] evel. tem and digital
i nt ensi tygrrlevé:%sﬂ;}s[tﬁgrr%%%@%? %’}Lnfg?y'fléa’%ﬂlégbsr&e“s’%%a "l‘etﬂ\?éﬂ‘t'ﬁagm Oéﬁ‘fbg‘?ﬁf can be
repl ace j . ansi stor using a single crystal, .a transistor
usi ng aﬂ)cg&h Q?%lﬁ?%ﬁﬁﬁ%ﬁ#lﬁgmﬁic&gﬁs, 5‘?}%??“09’ Hl'cémfgi%g*%f‘a‘“ dpdng on for
appli.cati,on. The present invention is a signal-line drive circuit conprises
firdf arfdeRetdnF! ‘EfF‘?é’h?acbdl‘}F'B > *Hﬁdrtk}ﬁgfaéla%? IspRtRdasceingrect i ve
plurali t(}/, of signal lines, a shift 10

ifference in length of light emission time in one frame period. In the digital gradation

method, the method in which a digital gradation method is combined with a time

gradation method (hereinafter, referred to as time gradation method) is proposed. (For

example, refer to Patent Document 1).

25
[Non-patent Document 1]

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



register; arid n (n is a natural nunber of one or_npre) vi deo- si gnal
constant current source s, characterized in that: each of the first and
second current source circuits has a capacitance neans and a supply neans;
wherein 5 the capacitance neans _held in one of the first and second source
ci r cui t sinfgrmationand Gammaunications Engineeys a (BIICESnt, BId2p01-8dpp.rbd &' @ifeuisf the n
vi deo-si gnal constant current source s to voltage in accordance with a
sanpl i ngSulatéoseffpuirent Speoificatien Type Polysiticed FFTaudive MatkighDgivdise suppl i ed
fromthe exterior; and the supply nmeans held in the other supplies a
current OesponkEPdisplayhe converted voltage; and 10 the val ues of the
currents to be supplied fromthe n video-signal constant current source s
are set to a proportion of 2:21: ~ - ~ :2. The present invention is a
signal -line drive circuit conprising (2 x n) current source circuits

COr I &S POfNGn gatb &t mm%e plurality of signal lines; a shift register;
and n (n is a natural nunber of one or mare) video-signal constant current
source s, 15 E&ﬁrﬁﬁfﬁf-i"m-ﬂ@@i‘ﬁbmﬂﬁ %ﬁ ¥oql)p&uUrrent source circuits

i ncl udes a capacitancé neans for convertihg a current supplied fromeither
one of the n video-signal constant current source s to voltage in
accordance with a sanpling pul se supplied fromthe shift register and a

| at ch pu%&&&@“&%{ omthe exterior; and a supply neans for supplying a
current corresponding to the converted voltage; a current is supplied to

each of the i signal lines fromthe n current source circuits
sel ected fro%ﬁ@l(%@%) current source circuits; and the values of the
currents to be supplied fromthe n video-signal constant current source s
areset to a proportion of 2:21:~ ~ :2". 2 5 The signal-line drive circuit
wi th the_foregoing configquration according to the present invention

i ncl udesDbFC@ﬁPlfetorb‘glﬂé’te@goand a latch having two or nore current source
circuits. The current source circuit having a supply nmeans and a

capaci t ance rgengbave-described cunpertysostrqer ecietuit 612 éxl setasuch that ther OBRstatsi t hout
being affected by the characteristic variations of the constituting

transi st@mentsThe thei gasdistbisnaredniaproportion of h2s4:8 Hyoghiecddsighpéf teOFaluAL
sanpling pul se supplied fromthe shift register and a | atch pul se supplied
from t he(gaet Eemgti)/\6ir @atenpuidthpd Howdves, inthei fpnsistoer55na) S58f mhhe thagiscal
operator. In the 5 present invention, the two or nore current source

Ci r Qi tsindluﬂmedidtmnshmﬁaa,%aa Iéigeh, GARS Wiklth e£hdUthe MBicRn&ss R al gatd fRuiatgd from
the output termnal of the logical operator. In this case, t%e operation of

conver t | filgn,t WRich W28 lca@ebdCby t@naiffesbnac\mlrﬁﬁﬁ%a&m@sm&@st £ld/a REvRRd gemed 10
the current source circuit over a long period of tTine. In t%e pr esent

i nventi Ogse, tH®&pirel © QY ivgﬁﬁki(ﬂlssiin@tﬁ?:lthlle. RS d ValeCark fxﬁ)ghgy.hafﬂc?&ofeb% 0

foregoi ng current source circuits. Furthernore, In esent I nvénti on,

e ) SR U PR E RO B S
a1 e S8 LG o oAU A BB LR e B, ¢
whi %rb th‘(;arﬁ)g,%%{usmlgf the characteristic variations in TFTs are reduced. 15
In order to set the proportion of the ON-state currents of the transistors 555 to
558 to 1:2:4:8 accurately as designed, all the characteristics of the current source
circuits in all columns must be the same. In other words, it is necessary for all the
characteristics of the transistors of the current source circuits held in the signal-line
25  drive circuit to be the same; however, it is extremely difficult to realize.

The present invention has been made in consideration of the above problems, and

provides a signal-line drive circuit capable of reducing the effects of the characteristic



Brief Description of the Drawings Fig. 1 is a viewof a signal |ine drive

cirtuit. Fig. 2 is a view of a signal line drive citcuit. 20 Fig. 31is
views of a signal line drive circuit (1-bit, 2-bit). Fig. 4 is a view of a
signal line drive circuit (1-bit). Fig. Sis a viewof a signal line drive

ci rcui t vapatipng of FFJs aédisapplying aesiral signalncuafent to péreds. s Purthenturs Cthkt S.
Fig. 7 is acircuit diagramof current source circuits. 25 Fig. 8 is a

circuit plesegt biveafion prdvidds SHphtCanietingCdévice cdpable &f redudng thicCetkderdbegeam of
a video-signal current source . Fig. 10 is a circuit diagramof a

vi deo- sichafdcteistic ¥atiaBOM SCTFTs!Rat conslitue bdth the piketd Lifdinle FHAYIRMY da
vi deo-signal current source . Fig. 12 is a view of t he appearance o

light ergupplyitl derkikéed §f‘gﬁ@1f é\h&gn 8 1Ak cmﬁt‘ﬁigf@l diééﬁi? %ingﬂkf éﬁ)ge{sdf;]xlﬁtsll'

circuit diagram of pixel's of a light emtti Vi ce

x5! STt WA BRI ol P TR IR SRR 9

to the present ention IS a VIew o

the presg hnventlon Fi g. 16 is acircuit diagramof a pixel in a light
emtting device. Fig, 17 is an explanatory vi ew of operations of a pixel in
the light emgtting 10 device. Elb‘% [ .a cyrrent source

8is a vi
circuit. Fig.'Pfo reseRl, WYRRUQMt f el SN "at Y Jreult outh et N&Wur ce
circuit. % 20 is an pr anatory view qQf operations of a current source
ci rcuit .o lgmél?ﬂ.eg“me %‘F}E%P@Péw@l eiFeut (v Qt‘P@ﬁ§ qyrregt ganreee pircyibur ce
circuit. dg . .22 is_a view of an electronic device to which a |ight
emittindddis W%@%ﬁoﬂ) thatt earripe apdesired tcansigah cument withprsidiead cffeggs o3 is a
circuit diagramof a video-signal current source . Fig. 24 is a circuit
di abpamc(bﬁ”&tqﬂsﬂéd’ﬂsiagﬁm i FFlentFustharmere, tiei presal inverdioni provides di lightam of
a video-signal current source . 20 Fig. 26 is a view of a signal line drive
circuit enpitting dJevigy eguipped;withathei signaldindidaye acwif descebed abdvesour ce. Fig. 28
is acircuit diagramof a current source. Fig. 29 is a circuit diagramof a
current sour déhe gresgpnt 8yehtiom providasi 4 sighadinerdrivie dironitra®ftig 6 Ouik &R sodfee Fi 0.
3l is acircuit diagramof a current source. Fig. 32 is a circuit diagram
of a curcirenit diguosedin dac coBignn Geasdh VighiY 1612MdRG o). Si gnal line drive circuit.
In the signal-line drive circuit of the present invention, a signal current is set in
15  the current source circuit arranged in each signal line using a vidco-éignal constant
current source . The current source circuit in which the signal current is set is capable
of feeding a current proportional to the video-signal constant current source . Thus, the
effects of the characteristic variations of TFTs constituting the signal-line drive circuit
can be reduced by using the current source circuit.
20 The video-signal constant current source may be integrated with the signal-line
drive circuit on the substrate. Alternatively, current may be inputted as a video-signal
current from the outside of the substrate using an IC or the like. In this case, a constant

current or a current responsive to the video signal is supplied as a video-signal current
from the exterior of the substrate to the signal-line drive circuit.

25 The outline Qf the signal-line drive circuit of the present invention will be
described with reference to Figs. 1 and 2. Figs. 1 and 2 éhow a signal-line drive circuit

around the ith to (i + 2)th three signal lines.



: : : : : o : : 35 is a
' Fig. 34 is a-view showing a signal line dri ve circuit. Fig.
'\%i?)ew'shovm'gng a signal liine drive ci rcuit. Fig. 36 is atview IShFW ngd?i Ve
signal line drive circuit. Fig. 37 is a view showing a signa _|ne|-:_ %
circuit. 5 Fig. 38 is a viewshowng a signal line drive circuit. Fig. .,
is a view shovRefgrringstagFig. 1) iamiglzhflm dli\repukéusithlgﬂ)v\:?ﬁaég dél?rgﬁta gdlﬁ?énzap\rﬁl:ﬂcg
signal line drive circuit. Fig. is a view ( . . .

ci grgcui t. 43Qarramgedsinaeach signahtine (rg&qoﬁ SolemA). "[‘h@%uﬂéﬁtﬁu%er %Wcﬁirt ééath@aig"égfgm
is a view showng a signal line drive circuit. Fig. IS a Cli

' i | ' ' It .di agr am of )
determsinghal actermimal bs @id Getermia® c. 45Fomh fheCle 'iﬂag, a {0 Signal is
\C/)}c dgoylsi gnal ngurrent source . Fig. 46 is a circul { l’“@l a rar%%f g sig

' ' Tred Lrcuit di m of a . _
v oo o gnal emt ranne SQUiiRA b, & bikror fsighaPaliidhl s s BpRE Hogmar vidsarsiomt ve

[ ' ' ' o} ' current .source circuit. Fig. 50 is a
g: igﬂlst . d(%aggt.ra gﬁq&g}!&é%gﬁnﬁéemg (\éldolﬁl\rélgtghéﬁléeu(fwm B“%eéfmwbl%fe‘ef‘m“a!:‘a‘:rar sigra] out

' [ ' .thi di ment, an exanple of a
cirout o e cublenFIREL SEL A st e Pevnsioinieh 80F.oln sthaeo ch
[ [ ' ' ' ' ' it of the present 2 5 invention
il pe R eyl SRR, il A2 ¥Copnuiglien tor Hhg s gnabiaputicdriramt e nal
W : ! . .

[ | output termnal of a |ogical operator.

' ot nor tousnat & H3Phich 1R ung G shEnan catgent s Topagted hmegh b ol o g
i (I‘)ltéJ eirn ut fr mthe output term nal of the Ilogical operator. In the
;Ir gsent i"ﬂ%‘ht"f‘ﬁ%‘l‘ts # iurrgek propgrtional ko thersigrfal tchaemmmghhme Llélf[hﬁnfll dtf,cqhg, n21”20
[ [ : dance with the signal input fromthe output term
of (LR I SHIEhiT0d 6 peaEed beteeen she cmerhiputce! Girciingd0 afd phist LRl o
oper at or “PS dgnput with a sanpling pulse froma register, and the other

' wd | tion of two
i i 3¢ denalding, pad e ONIOEHef thegindtah 10péy édnbrolled by Qhfeh PARE
Ispgﬁ:[al \ém whi ch have E‘glen input is perforned, and a signhal fromthe output

inal i's obleptta sigimbiine nriveaicuitriaRingSOaiER forkt cbitikiratioh BoriElnhl SOk
E);e)(ra;natn?onl zr thg | nput operation is performed according to tlﬁg, Si gn§r

i nput f r drwilhee destcpibed weithnicterenddtookigt e th %é.%hh@?lfgﬁ@ltl?fée ahd giréur}?ﬁof‘
shift register has a structure including, fof exanple, Ip P

includes two or more current source circuits 420 for each signal line (each column).

15 The current source circuit 420 includes a plurality of current source circuits.

Assuming that two current source circuits are provided, the current source circuit 420

includes a first current source circuit 421 and a second current source circuit 422.

Each of the first current source circuit 421 and the second current source circuit 422

includes a terminal a, a terminal b, a terminal c, and. a terminal d. Through the terminal

20  a, a setting signal is inputted. Through the terminal b, a current (signal current) is

supplied from the video-signal constant current source 109 connected to the current

line. Through the terminal ¢, a signal held in each of the first current source circuit 421

and the second current source circuit 422 is outputted. In other words, the current

source circuit 420 is controlled by the setting signal inputted through the terminal a and

25  a control signal inputted through the terminal d; to which the supplied signal current is

inputted through the terminal b; and which Outputs a current (signal current)

proportional to the signal current through the terminal c¢. The switch 101 is arranged



circuits (FFs) in a plurality of colums. A clock signal (S-CLK), a start
pul se (S-5P), andian.inverted clock signal (S-CLKb)!are input to the shift
regi ster, and signals serially output according to the timng of the input
signals are called sanpling pulses. 15 In Fig. 6A, a circuit including

i t cheetPden | , cifeulit! 154 | ) ?}R’d
z\z,impagi '? g)r dé?/ni %gi?(grgﬂ?g?lﬁregtcéfbﬁl?t:]g aérgﬁgfa e?%%é;l ééb‘gd;ﬁ]g‘ges‘@@?‘)é‘fi ? eth%
t i st t i it, 420, |

ransi sStOR/GPR of hé %@mﬂg@l 8 doiGofibd [?9%&1%%@8@%0I'fhcrgil%lhﬁfoﬂgémg}alﬁte & ned

current source circuit 420, the swtc e SW

ON by a g . La.the termnal a. Acurrent is supplied via a

term nal&tﬂpﬁ%‘%ﬁ%qgiw\ﬁy?%eo-si gnal current source 109 (hereafter referred
to as consta rrent. source 109). connected to a.current line (video
line), and aq}éﬁlgl?é%cﬁlsf‘:%@na P “’t“h@%ﬂ‘&éf?ﬁ §rVIIRG efeSighd cutrgat osdPge i s
ret aisneqhi n thet caEaci tor, ggél ce %gé unti-l a_ ,signal current |data supplied
f rontt he g SREPBLROUEGS: curpit 45l te an g (Beitingasignal currend seiting sa agteatowur r ent
of the transistor_ 102. 25 Then, the switch 104 and the switch 105a are

t ur ned WPy of; carrent prapogtional e the rsigneh|cusreniaby he esigrial cusient; antlhe
predeterm ned charge is retained in the capacitor device 103, the

t r ansi stdefinigpsq ﬁlagﬂmmt gpurige scireuitdlQ ¢anyowsputitho wigngl eurcent) irdallbdwi ng a
15 magni t ude corresponding to that of the signal current lda,a. If the
swi t ch Bottings pperation;urand rthe coprratidn ofi inptitingnthet signshictmbntl 06, abepixelsned
into a conductive state, a current via a termnal c¢c flows to a pixel
connect ddpemativhefshgrakreht seurcét clrbiis 420n®, owthice sigirl @atentyab tcaned ah t he
transistor 102 is maintained at a predeterm ned gate voltage in the 5
capaoi t dnputiug apeialion. TReferringd'eo Bfg, O sicofthé Bontedlogighdle inpyiied Yy ahd girdtons of
TFTs constituting the signal line drive circuit is reduced, and the

magni t udareht §hRce Wircaiti421und! the Qeddid duiredit sibe RErcaf 200t QffferditSrom.
connection structure of the switch 104 and the switch 105a is not Timted

toth Finst , t b h

hat one oy LT ane DR HR oty SR (BRI E L anl e SHEHE b BRI
dth | ' X ' f . th . trod

an € &fchﬁ,@ﬁﬁ{e@o%k sgﬁiag%ﬁgﬁg ﬁ(ZnH?ﬂéA@tﬁgr %e%r?c{%hms ify nﬂ{lgg%ﬁ%@hgﬁnglrsc roce

of the transi st 102; term na €'s Bhnect ed

to the t‘ﬁém‘ﬂ%}@ﬁx‘%‘ﬁ?ﬁ,‘%ﬁﬂ%‘%fléﬁﬂ‘f and .the other termnal is connected

to the swtc e SW FAME % he switch 105a are control | ed
by signal i r the termmnal a. 15 ternajively, the swtch 104 may
be glssposed t%@lt% V\é/eB{leS?'ﬁ]emY%lftfﬂ%éll h@‘a’fﬂﬂ“'ﬁ"ﬁe&ldé‘fcemé“g&f pdachhavingapixglsi st or
104, and éthe S\Niltﬁh 1?5 maé .be c{i sposed petween i,he ermnal_ b and the

swit ch TPEHOTSJBEPFINg, 1g§t,-crp HBE  Sipgepts gRq) a sigral-ling odrives ircpib cenclesed t he
l'i ke may ?e di f‘gosed such that the connection is structured as shown in
Fig. 27(kbyesnthe substeafs pnda gpvsranermber; ampdulrompnntingan Knand thetlikean thed as
shown in Fig. 27(A2) in the 2 0 input operation. The nunber of wirings, the
nunber dranglyiand gedisplay gin shor the lightramitting drsticqenrraspondsrtoythe geadralderthn t he
current source circuit 420 of Fig. 6A, the signal setting operation

( set t i ndoppernantlo modyled andhthesdigplay. i nputti ng operation (input operation) to
the pixel or the current source circuit, that is, the current outputting
opelftion fr dietskgnabline dritve coronit of dierprosent Rveatiom dichiales patchardaell havin

simul taneously. Referring to Fig. 6B, a circuit including a switch 154, a
swi t ch k2&yrrenttsparesi sirowit.1 The(sigmldinealrivieydifuit 6f hd[RedehPinvdRMbE arl B3 T OF

retaining a gate-source voltage VGS of 16
applied to both an analog intensity-level system and a digital intensity-level system.
According to the present invention, the TFT can be replaced with a general
transistor using a single crystal, a transistor using an SOI (silicon on insulator), an
25  organic transistor and so on for application.

The present invention is a signal-line drive circuit comprises first and second

current source circuits corresponding to respective plurality of signal lines; a shift

10



the transistor 122, and a transistor 126 (n-channel. type) corresponds to
the:current source circuit 420. The transistor 126 flunctions as either a
switch or a part of a current source transistor. 5 In the current source
circuit 420 shown in Fig. 6B, the switch 124 and the switch 125 are turned
ON by a sdgidied; andpwiin Vi$ & Adteral fuditRelofdne TG hord ¢ided-Linai Id ia
the termnal b fromthe constant current sourceé)109 co 3cté(%§1§@g ‘iuﬁlceény

current kduige s, Bhdradterizad GSthad retained in the capacitor device 123. The
charge is retained therein until the signal current I~ a flown fromthe

' i.cal. with dr.ai f
The.transi st o83 i SF il PO ERechl sbE, il fobd RpiiBCoficods At

gate-sou ) of the transistor 126 is set to 0 V, the transistor
126 is té%ﬁ%‘wgfég%u%%%aﬂently, the switch 124 and the switch 125 are

turngd OFF by,a signal input via the termnal a. As a result, since a
predger i ned "&nAP 8ﬁ%°r8‘53‘?§1bgldi P ORE ‘riT%ﬂFaﬁ’éi‘l iy} sgeapdcsouros  cigaits
transistor 122 is irTPartle(g with a capa?i lity of flowing a current having a
magni t udSOESFP SPUTeal Hislyding asurrspt supplisd drom cacly ofthe nideo-signak opmstant t ch
101 (signal current control switch) is turned into a conductive state, the
current FREGE spyrcersdopioliage in apeardansetwith psamplingipulsesopplied from theshifhal c.
At this tine, since the gate voltage of the transistor 122 is maintained by
t he capatqgigver and,q dasch Dﬂgc asuppliel fopr thdetxtarivrnend feet sipphi ineaes held dn ahed
current corresponding to the signal current ldata flows to the drain region
of the tpthessupplies 4 2@refMrasponsive tetlicainventd voleagehasidict eri stic variations
of TFTs constituting the signal line drive circuit is reduced, and the
magri@ ude of thhevahues éthe curpaits tobd Sepplied dtons die RVideONi gl cBRstadi@Brehh e

swi tches 124 and 12S have been turned OFF, gate and source 2 5 potentials
of the tsamed sherselldba propoktivn 2’3t o :#f the sane. As a result, since the
charge retained in the capacitor device 123 is distributed also to the
transi stor 12fhe pidehthmvEAGES i ol t - ur e,
the transistors ?22 and 126 arszhclk%glﬂaﬁmfd.r?,é. ag(?rll‘ng%%lhﬁs'lhg (gg)?ingg}mgﬁ{j t he
gat es t hgsped i 9&9@52 : L f [ Jstors 122 and
126 serves as czkrﬁrﬁgti -g E)g@ltn ﬁgﬁgi&g tg (b)trr;kg:J q] Hga?ﬁfg,fgl§n%lg?neetsl %E‘S‘ reﬁlsfﬁ*’ ?'Hle
transistQrvald e o tin eration and the input operation.
Ther ef or g,(nt %{ahvg tﬁ%‘ 0 1hctéh(gfu§rﬁéerﬁr g‘ﬁ’gﬁl Y‘e§°%%%ﬁf tcﬂgsr}f“étr ﬁ’?rﬁ%ﬂt %’“é?c fhe

ti f .1 eration can 5 be nade | arger than the value of the
cu?{ra'teérzt éﬁ%ﬁﬁ?ﬁéﬁ(ﬁd}[’l%@t he terminal ¢ at the tinme of the input operation.
Thus, vari ousthl gids (such as w ri.ngl.resi stances and cross capacitances)

di sposed bet wh&A2 PHY PR SATcs, CiRRYits Meladss & CARACHANCE SANS £Qfr OBVIRIE@an be
char ged gventf astgrd Consequently, the setting operation can be conpl eted
qui ckl y. SYRE fBUrd Sfom Gither, oo "gfy then Hidso-ggnali sonstpnt cuprgnt seuree s to
connection 10 .,structures are not particularly |limted. Specifically,

referri nﬁ&l“lﬁcl'—‘f‘g".cc%ilﬂ,‘cw}‘{‘ Agempliag gwisepnliesh{ropethgishift agistenand a ladeh t he
connection is structured as shown in Fig. 27(Bl) in the setting operation,
and the BWshetppled | Gomy the textesipra andhevsupply Fingans2 o8 2upplyinghe icnpent
operation. In particular, in Fig. 27(C2), it is sufficient that the charge
acc @il acedespanding &ptheicoovertil valtage07 does not | eak. The number of switches
and 15 wirings are not particularly limted. Note that, in the current

source circuia cdi@éntsheupplied fo gachodX tHehslufilignalf ssgial 1ines Gloa! eld RRrufeRL ti N
operation) and the signal inputting operation (input operation) to the

source circuits selected from the (2 x n) current source circuits; and

the values of the currents to be supplied from the n video-signal constant current

source s are set to a proportion of 2%:2%:- - - 22,

25 The signal-line drive circuit with the foregoing configuration according to the
present invention includes a shift register and a latch having two or more current source

circuits. The current source circuit having a supply means and a capacitance means
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pi xel, that is, the current outputting operation fromthe current source
cireuit cannot be jperformed sinultaneously. 2 0 Référriing to Fig. 6C, a
circuit including a switch 108, a switch |10, transistors 105b, 106
(n-channel type), and a capacitor device |07 for retaining gate-source

vol t agescMGRapply & geedef@mﬁeﬂtm& 300k dithdt sahg afleoed %gttﬂc Eﬁh‘%&{tg{igtg%t he

source circuit 42 In the current source circui 420 shown I n

switch 10gididhs drethéSconditutig dhshicrs! UTRE digh-Bie Ukl 0Rbnd RRUA 1¥ERIP

termnal a. Then, a current i's supplied via er m nal

t 0 : o d [ t ai ned
i o copaaF o quiPRRE GRGe shipiednl e dhir 1 dfafiy £) 0 el shopie o
et i carop ' Fbrior e ipio e Bre MpE eSS of e Rical Bbpretors Jo hesi nce

t he gate el ectrodes of the transistor 105b and of the transistor 106 are
connett AT EPLSRRERLAN, dhe typoromote Gyrent Rourcs: Gipcuits disposed én thobiichaer t he
transi stor 1@%{1are retai ned by the capacitor device 107. 5 Then, the swtch
108 and FoRQigdiusirea sigapkoytpittefromrthg outpid teiminal of the degigal-operator. efmi nal
a. As a result, since a predeterm ned chagrge is retained in the capacitor
devi ce 18ys casgetheopgeationaf copwerting theysuppliad eprrpntdogayttagt cay acdurdtblyvbeng a
current having a magni tude corresponding to that of the signal current

| dat a. | Perforaned\inthdhcurosnt seurge alircpitiovens langrperiod ofwintech) is turned to a
conductive state, a current flows to the pixel 10 connected to the signal
line via a telmnihngiresent Aiventios, thereeis provided tahsiggtlmevdriveagiecudf hdvifg the
transi stor 106 is mai ntained by the capacitor device 107 at the

pr eddl er foregaing afuereblsbage, dirciital NFeithdrivie, CI RS PRIZEANEhvERdH) Sther §ENt
(the signal current lda,a) flows to the drain region of the transistor 106.
Thus, t hprovidedcs Sight ciiingdovice Sdpabld 6f Yfuchty MRSeffictsT bF Phe PR Ab 9 the
signal line drive circuit is reduced, and the magnitude of the 1é current

i nput t oviriRiodk if TFIB IhAonSiMutobdtBdhe Pixeldlhid e WriveCQALACHLE is\gﬁéjlgiﬁg [ the
to use®t he

transi stor 105b and the transistor 106 need e the sank to

drain CUBEGRH GoKdl RAPLAATDY tb Aighh et f il i MR §ELgel v to
the drain regi o%{ of the tJrJ'gnsi lséhormi%%gaé}% glgtgﬁﬁ;rlelilg%é’é%e?? E‘J,la‘v%leucelgc“ fuch as
mobi i tY @bl dlf t j nd the nsistor 106 need
to be the sa'%#e. @gnﬁé\ﬂg%gfct%%%s ‘f‘ﬁﬂ‘ﬁf"g&g‘&“c‘?‘a?b@?‘v“‘ﬁﬂse‘“o ﬁv&/"(ﬁé“t‘@c “dt h) /L
(gatsg | ength) of each of the transistor 105b and the transistor 106 nay be
arbitrarily set, and a current proportional to the signal current |data
suppl i edpfr t he . con nt. current source 109 and the |like nay be supplied
to the pP%’gf)BC%WWQP?E?%@rWP% of WL of the transistor 105b or the
transistor 106 that is 25 connected to the constant current source 109 is
set high, whereby the wite speed can be increased by supplying a | arge
current fromgfhe constant current source 109. Wth the current source
circuit 420 shi8whl§hviewpf suigngl hine driyggircwibt t i ng operation 19

Fig. 2 is a view of a signal line drive circuit.
20 Fig. 3 is views of a signal line drive circuit (1-bit, 2-bit).
Fig. 4 is a view of a signal line drive circuit (1-bit).
Fig. 5 is a view of a signal line drive circuit (2-bit).
Fig. 6 is a circuit diagram of current source circuits.
Fig. 7 is a circuit diagram of current source circuits.
25 Fig. 8 is a circuit diagram of current source circuits.
Fig. 9 is a circuit diagram of ;a video-signal current source .

Fig. 10 is a circuit diagram of a video-signal current source .
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(setting operation) can be performed sinultaneously wth the signal

. inputting operatign j(input operation) to the pixel. /Each of the current
source circuits 420 of Figs. 6D and 6E has the sane circuit el enent
connection structures as that of the current source circuit 420 of Fig. 6C,

except 5 for gige1caésdviCdiaghilsiianiBedighMecusitht §durdel0- | n addition, since
the operation of the current source circuit 420 of each of Figs. 6D and 6E

conforns to tfg PPRY yieRbidhe hfifafts 6P LiPRUE ARt HEH] iftf t{dnd: 6C a
description thgreof wll be % ttaed In thlg presén%a%‘}in%%%ir%rgdﬁﬁét htge t hat ,
t he nunbg,resa{t isVdntioles. the number of wirings, and their connection 10
structures are not particularly limted. Specifically, referring to Fig.

27C, wirings gnd pye e di. d.such that .t he connection is

st ruct ur ed asﬁgh%?;\nngle%lp(gﬁtgﬁéﬁﬂ@l?ﬁgﬁﬁgl'§§f‘f‘l‘“§"%g%‘?‘é‘?'i on, and the
conngection isgstructured.as, shown ip Fi.g. 27 Ln the input operation. In
part%ul ar, i ‘gF%?S A Rxplgnatqry vicw gﬂ‘f ﬁf’gﬁ“gd?é‘%élf’%ﬂfgﬂﬁﬁ'ﬁ'g‘kg de¥aehul ated in
t he capacitor. device 107 does not |eak. 15 Referring to Fig. 28A, a circuit
i ncl udi n@ “P%ﬁ‘ég'cﬁg’t’r’,“tWSE‘,‘O“lQSd, and 195f, a transistor 195a, and a
capaci tor device 195e corresponds to the current source circuit. In the
current sour cEigcl3 A viewrfinlight emiging zlgice ofi thespresent énvention, 195c, 195d,
and 195f are turned ON by a signal input via a termnal a. Then, a current

i s supplied VFig. 30 isct pireudt dipgramoef a pigeloinadight emittingaleviceour ce 109 connect ed
to the current line. A 20 predeterm ned charge is retained in the capacitor
devi ce 195e ukigi 17 isvn sipjamltorg wiaveof opeugtidrisexd afpixehin e gt ehdningcur r ent
source 109 becones identical with a drain current of the transistor 195a.
Ther},0 t hdewdue.t ches 195b, 195c, 195d, and 195f are turned OFF by a signal
input via the termnal a. At this tine, since the predeterm ned charge is
retained in thig. PSiscapirol éfar cudent Serdd&igouif, he transistor 195a is inparted
with a capability of flowing a current having a nagnitude corresponding to
that of the Skignad iscail éxMnatckivievt 5 HREAUNE dfia%u%hﬁso\(x?éctcggﬁitpf the

transistor 195a is set by the capacitor device 195a to a

predet er ni nedrigad@is/Ql &:ainatcty Jidv gf@ﬂé?atfdﬂsro?'atc]yﬁ@ﬁ{s%%p&ncq}cﬂ Lo a current
(reference current) flows to the drain region of the transistor 195a. In
t hi tate, i i . QUt Si i .17 I . Not

5 ST aL TR R LIBURA) LR ol it ARSI o Nt

that, in the crrent sodrce cfrcul

settddNg the cgr ce-cihcuit.to have a.capability.of 5.flowing a

si gnia curren gt%%sozf{?%gv (gfearn fc(%?clrt;ré)glcs °r¥ﬁ‘i°t‘8r%a'8§§$$‘gw ?’Hx't‘%d?vﬂf)%t oper ati on
for inpuftin e.signal current.to fhe pixel. In addition, when a switch
control | é@oﬁﬁnég%thfi%ﬁ%ﬁm I"P(ﬁﬁ?"‘msé‘l’l’ﬁ%‘ﬁt erninal ais ON, and al so, when a
current is coptrolled .not. é.o flow frgmthe termnal c, the termnal c needs
to be connect 8§ o!'SShGHRtdipgram (\ZI)¥fa Y‘ﬂ%o'ﬁ'tgﬁélrc“&ﬁ‘é?ﬂ‘ir% - Here, the line
potenti al isoé,\;%p fsent_ed,bg. Va. Va may be a potential 10 sufficient to flow
a current fl né s pareudipgiam ofa videqrsignal quirenhspuredy be a power supply
voltage Vdd as an_ exanple. Note that, the nunber of sw tches, the nunber of
wirings, and Fige?? ischeineut disgram of cvideesiganlecumsnt grames cul arly |imited.
Specifically, referring to Figs. 28B and 28C, wirings and switches may be
di s@fsed suchFighaé is heiewoofrresignad hine drise circtit (2biths shown 15 in either Fig.
28(Bl1) or 28(Cl) in the setting operation, and the connection is structured
as shown in eFighe? isa gircdBdiBgranoof 28} sourcé.he i nput operati on. The nunber
of wirings arid switches are not particularly limted. Further, in the
current sour cBigcD8 ts tiscuif diipi@m ofcurritt §6urt® 6E, the current-flow
directions (directions fromthe pixel to the signal line drive circuit) are

the sane. TheF%.@M&&édwdiﬁ%ﬁﬂmm&dﬂ&ys&ﬁe&)' of each of the transistor
102, the transistor 105b, and the transistor 106 can be of p-channel type.

Fig. 7A showsF% tg?]'iscéji:l{raﬁwi‘dgrtaw&i&%ﬁit ?&rwe current-flow direction

(direction fro e pixel to the sign Ine'drive circuit) is the sane,
and 4he transgst Qf - . i.n FEi 6A. 1S set to be of p-channel type. In
Fi g.ﬂ;A, withi?@hgi é%%ééﬁpgwég\rﬂ (gfeag(afrge&t)g%‘ﬁcez 5 between the gate and the
source, even mggzt he ﬁgui' £ lpot ef?ti al Xari es, the gate-source voltage can
be mai nt ai ned: SFuf thef T élg_g AL B AR rcuit diagrans in which the

current =f | ow di rggfii ons q)l rections lflro t he pixel to the signal |ine drive
ci r cui t) are lﬁe Saviews owmgaSIgna Ine drive Circuit,
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21 sanme, and the transistor 105b and the transistor 106 shown in Figs.
6C to 6E are set tio jbe iof p-channel type. Further; Fig. 29A shows a case
where the transistor 195a is set to be of p channel type in the structure
of Fig. 28. Fig. 29B.shows a case where the transistors 5 122 and 126 are
set to be of Figchtisneviewyshowiny 4 signaltlinecdrivecirlitFi 9. 6B. Referring to Fig.
31, acircuit including switches 104 and 116, a transistor 102, a capacitor

device 103, oFig. 39B d vik® showifSPGiBHM il driVR Giuftent source circuit. Fig.
31A corresponds to the circuit of Fig. 6A that is partly nodified. 1n the

current sour gggC34 x4 vie®fshblvihg ésgignaltlﬁﬁz drfRSicaftOr gate width Wvaries
bet ween the setting 10 operation G6f the current source and the input

operation. Spegi 44 Moo d 5@3 i ratign, the connection is
structured ars}qgh%‘\y/\n%a%‘lﬁlxgiéga %ﬁglh%l l\‘/\}}%déﬁfétcﬁ'témgate width Wis large. In

t he icnput opegs.ation.. I:h nnecti.on Jd.s sfructured as shown in Fig. 31 C, in
whi ch t he ga?ggﬁ%&hawgséﬁg%%?s"?ﬂ%lrlg}co év,e‘i"ﬁ&ﬁval ue of the current

supplied from.t termnal b.at the tine of the setting operation can be
made | ar ger {%{52‘;‘? Kt V51V Fhoying 3,3igq4 I driseCincitnl i ed from the terminal c
at the tine gé{ tjg(f.i n‘?ut geratio.n. Thus, . various | oads (such as wiring
resi stances arnd ¢tf b '8‘3(&3 Vinga ggnaldinedsive fitcaityeen the terninal b and the
constant current source for the video signal can be charged even faster.
Consequent | v, Figntl iset Yipwghepinga signaldine dsivecsiiepitet ed qui ckly: Note t hat,
Fig. 31 shows the circuit of Fig. 6A that is partly nodified. In 20

addi ti on, thdigi4Zisia viewrshowingasigyaldingl drivet diropitf or exanpl e, other circuits
shown in Fig. 6 and to the circuits show in Fig. 7, Fig. 28, Fig. 30, and
Fi g1029. Not eFighdd is a viewlshowhp esigraltlirendriveatiscaitnt source circuits, a

current flows fromthe pixel to the signal line drive circuit. However, the
current not drigy44 isaveirduitatiagram ¢fi axeiled-sighblecusicgnguréd ne drive circuit, but
also may flow fromthe signal line drive circuit 2 5to the pixel. It
depends on t Heigs45 iscl cifanitafiagrim dfiaxdlied-Biahall dugreft/édueed. flows in a direction
fromthe pixel to the signal line drive circuit or in a direction fromthe
signal line dFigvas Bid &itbult difgrhmeofRil viBto-sighall WerefPsurddnere the current flows
fromthe signal line drive circuit 22 same, and the transistor 105b and

the transi st gy J@ﬁis%%itid]a{rgﬂ fa@@d&ﬁsi@ﬁalaéu‘f‘wﬁ?&ou c% be of p-channel type.

Further, Fig. 29A shows a ca ere the“transistor 195a is set to be of p

chagrel type #i§2§é1% ﬂi&ggﬁg;sggnggiﬁ{:Qrivggircf‘ul:i%g' 29B shows a case where the

transistors 5 and 0 bé o -channel type in the structure

of Fig. 6B. ge | Fi.g. 31, a circuit.including switches 104 and 116,
a transist Orﬁﬁ .2195 lsr}glagy(?ut vi oga current source cnrcuﬁ.

Fig. 50 is a circuit diagram of a current source circuit.

20  Best Mode for carrying out the Invention

[First Embodiment)
In this embodiment, an example of a circuit structure and its operation of a

current source circuit 420 which is supplied in a signal line drive circuit of the present

25 invention will be described.

In the invention, a setting signal input from a terminal a represents a signal

input from an output terminal of a logical operator. In other words, the setting signal in

14



a capacitor device 103, and the |ike corresponds to.the current source

cireuit. Fig. 31A{cgrresponds to the circuit of Fig/.6A that is partly

nodi fied. 1n the current source circuit of Fig. 31A, the transistor gate

wi dth Wvaries between the setting 10 operation of the current source and

t he i npuFigopesatiponds RPME 'sf_gnﬁﬁin Mt from thB Qufiit Eérﬂ%a‘PBﬂlﬁ:tlbg{[}ﬁl %};‘;a&f}nnect' on
I g. S

is structured as shown in 1 B in which the gate w I arge. In

t he i npuln tAe preathtQfiverdtiof, ARRARM dYardtionIfithHE ok 9 31 C in
whi ch the ga?e Wi dtﬁeWi S snal ﬁgld%ﬁer efnor e, %‘ﬁggggﬁgég?%ﬁgﬁgﬁrrent
suppl i edydrtRimeliis ] ; ' | ati on can be
made Ia(rj%ér t han ?ﬁgﬁgaa%év lg}&%ﬁg}%ydggﬁ frgIr?t&lES)B %Ii Ieééﬂ'??ag%gthcelogg? inal c
at the tige.af the input operation. Thus, various |oads (such as wring
resi stances and cross capacitances) di sposed between the ternmnal b and the
const.ant current source. for the vyideag,signal can be charged even faster.
Cons&quent | y, ﬂ%"gz%’i gy EéF‘é'f"}\{%r??éaﬁ l%%“‘?:‘o rHPE 4 ﬁ%ﬂ“gk‘T“}h angamplingat |
Fig. 31 srlov% the circuit of Fgg., GA that is partly nodified. In 20

$hHOm 3 Egistery and the ather isynpusyyithea lateh pulse. by thedpeicabeprsatosiar cui t s

addi ti orP®

shown in Fig. 6 and to the circuits showmn in Fig. 7, Fig. 28, Fig. 30, and
Fi g. 29085 eparptign of fve signalsowhichdrave dicen inpntris mprfgmergeandi a signalsfrom
current flows fromthe pixel to the signal line drive circuit. However, the
current theoutpt jermivalds putpyt.t Rherpindde currentousiegrieduit, theessettingepetationort , but
also may flow fromthe signal line drive circuit 25 to the pixel. It
depends @©a inps operationuis pedormbd agiordingtth dhe sigaalcinpuiefromf the waitput terngthalect i on
fromthe pixel to the signal line drive circuit or in a direction fromthe
si gAQ |ofithe thgicad operatari t to the pixel. In the case where the current flows
fromthe signal line drive circuit 22 ref erence synbols are shown in

Fig. 19A  Si naMotdrthaviashift keiiste Bl o QRIS SRISHEE Fof e 2L, ﬂ@-ﬁégﬂ& 19B and
19C are simlar to those shown in Fig. 19A they are omtted here. A source

regi on ofirdulte (FF$) 12 Mhralifyedtdonimhs. 1R d’l&ck%@gmfs-ﬁi@?a Vst lﬂébd(sfﬁ ain 5

region thereof is connected to the video-signal current source >One of

el ect r odg ﬁinb&@e@él@é@ki?%l SVLES) 3R ih@ggemﬁﬁ% 'chvgﬁ? (%fg?ﬁls%gxlvi'élfyg of

the transistor 15), and tThe other el ect e I's conrect é e h 14

hol ai ng. S hev dePBrbahe fing of e G CTAR AL GER RE MR * 1 ©

G oe o cui 1 AT S CERRE dwit0eh T07 A0 5l 108, p PSR ERTR fpus
bi el e ORIRYE, Pl SR SRR O #1aing 4 ste o B0 tnasUBSIatte ar i ve
cut i ne B 192 GiESis o dmmrenf sPACER| 1 curr ot Sour ce 11, the

current source cjrcuit 20, and the pixel 17, a detailed illustration of the
structure 15 i BaFYsrey sowce gjrcuiy 420, fhe switeh 104 and thegwiishr196r erg tufedt he
current source circuit 20 for retaining the signal current Idata will be

descri be9NRY 3sigpy) ippyia thygermigahnpA quareat isisupplicd Vin g terhginal b fremsani t ch 12
and the switch 14 are turned ON, and the switch 13 is turned OFF In this
st a2, tYideassignal cugtent source d@94héreaftertrplerrelltons comastant dewestisgose 109)
connected to a current line (video line), and a charge is retained in the capacitor device
103. The charge is retained in the capacitor device 103 until a signal current I,
supplied from the constant current source 109 becomes identical with a drain current of
the transistor 102.
25 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

device 103, the transistor 102 is imparted with a capability of flowing a current having a
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20 current source 11, and flows to the current source circuit 20 fromthe

» vi deo-si gnal current;;source 11. At this tine, sinte!the signal current
laata is flowing fromthe video signal current source 11, the current flows
separately through current paths I'1 and 12 in the current source circuit

20, as sh@yitide cbirdspohdfhg thitkat of IR SEANGukRR lraa“r‘a'. at '}lﬁ:a”s%m@l R’ @é{ﬂ?l tme

Needl ess t0 say, the relationship i s expressed a te = 2 5 The

monent  {digrent'ESil s@qt@{ljf rralcﬂd: the BJNQ\% f’lﬁ@ Td fdfnedl iftfe é&rﬂfﬁglii«%ga{eﬁg%}lrﬁo ree 11,

since no charge i s acc ated I n the capacitor déevic si stor
15 is Ok /(\@lgg i = an =)l are blished. 24 A

char ge i‘gaara ugﬁlé;ﬁg%%bdnﬁpgfg |%%ﬁ?éugwcsé%%é?itn T 9@2 élémlél,"cﬁﬁlf%?te

pot ent i i ffernence beqi .to occur between both el ectrodes qf the

capaci tg%l 5{:/Pg[ehegéa"("ﬁ?‘%.l%?dﬁﬂa"\c’w@ﬁdf’ﬁ%pﬁ’gf"éﬁ‘f‘f"&fj gﬂ?"f‘f(ﬂ%ﬁ&'é‘ both the
el ect.rodes has yeac h oipt ALn Fig. 19FE)., the_ transistor 15 is

t ur n&d Cﬁﬁ,pa%lﬁ’d c{e¥'§5qﬁg ﬁ‘l‘%{éﬁ?g e °£g‘°d@ Brtepstic xpagtions of J8dss | da, a = h +
12, while h,%r,ad al I_y?ﬂjgprea,ses, the current keeps fl ow g’g The charge
accumul ongH F‘§ggl?frﬁ‘g ing|dpive Sirruit istedpepds prd thepnagnitde @b thecourest The
potential difference between both the el ectrodes of the capacitor device 16
serves daputfe thepixekeanbecopyiollede of the transistor 15. Thus, the charge
accurmul ation in the capacitor device-16 continues until the gate-source

vol t age of t helherconaeeiomrstistutd of thacwdtchd Odemil thelswitth 20 is nbalimitsd ta

vol tage (VGS) that allows the transistor is to be flowm with the current

| da~. Wthe strthetursh ashgwen dic FigrnAatForrexhmpl, it steuctuBe pdiyitie suoh Hiag ond 8E) , t he
current h stops flowing. Further, since the TFT 15 is ON, ldata =12 is

est abl i sthemiingsiof the 8Bch MpKis,coatiecdgtbfotht Gdimlinal By hn® BRI GthérQBmin@r isi Nput ti ng
the signal current hats to the 15 pixel will be described by using Fig.

19C. Whasbnhb@ted bgnakn HUEIE 8id tHeQRtdelbstrddbvtithd GakdiftoPi0®B andlolg oW tch 13 is
turned ON, and the switch 12 and the switch 14 are turned OFF Si nce VGS

wri tLen dofinfall GHIRY Sy RGP £03a08 doRRIA e Iefmiled B Vide\RikARYA! Wit Vi ce

16, the transistor 15 is ON. A current identical wth the sighal current

laat a fguer tEHni\{ﬁﬁis}é'gﬂnéc'?@d t%Wh& S&it&ﬁ}é@g@%{é?ﬁé ) lggﬂck?v?tfhiqut of

the signal Current ata to the pixe _ en conpl e / ime,
the sourss CARERARy £ ehd il oty MREERURL .5 0202 2 curPent 1 owi ng
in 9, 16, QR IO ey oq dipo G nR Smica 4 (o an
comp ot R Betro b AR IRbsSpy G o IRoRGIiIs: meybi e deivesaitbes
For 1 npuePHRal e RS LiegwdichlB, Saptisalh elrinedogiact A IRsa v ichon Redpi xel | a
current t%mg liig FI)IPalyi becddig.p(z)s;[i(rl1 guclhi tﬂgtt thg ?:onnection is structured as shown in Fig. 27(A1)
in the setting operation, and the connection is structured as shown in Fig. 27(A2) in the
20  input operation. The number of wirings, the number of switches, and the structure are
not particularly limited.
In the current source circuit 420 of Fig. 6A, the signal setting operation (setting
operation) and the signal inputting operation (input operation) to the pixel or the current
source circuit, that is, the current outputting operation from the current source circuit
25  cannot be performed simultaneously.

Referring to Fig. 6B, a circuit including a switch 124, a switch 125, a transistor

122 (n-channel type), a capacitor device 123 for retaining a gate-source voltage VGS of
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emtting elenent in accordance with the input signal current I~ ,a. The:

current source circuyiit 120 of Fig. 19 is not capablelof iperfornming the
setting 5 10 15 operation and the input operation sinmultaneously. In the
case where the setting operation and the input operation need to be

per f or matle trandibioa DePUmk traisistAAT6 (Whafindl tHY) cORMJRIS ] @dichmef €
preferably supplied to each of a plurality of “signal |ines each of which is
connect adypdetdircitiopr al ity of pixels and which are provided in a pixel
portion. However, if the setting operation can be perforned within a period
during which ' I I S | nput the pixel, only one
current sour (?gﬂé?fa?{g%% lr%éwl %‘g%)‘rs gggggﬂjafso‘ﬁ%eha%rhao%ﬁng%tg? Y S‘("érﬁﬁh col um) .
AIthougll %‘Hﬁ (;rransi stor 15 of the current source circuit 20 shown in each
of Fi gs.i {o' 19C is of n-channel type, the transistor 15 of the current
sourge circuit may be of p:chanpel type, of course. Here, a circuit

di agPam f or tﬂa%@hﬁ'ﬂ'\(wgé?‘éw? fracyt gﬂ@?'ﬁq i Eig; éﬁo‘w‘ﬁﬁwéﬁhﬂ%lanﬂ% i s shown
in Fig. 19, ferring ‘igml:g 19F, nuneral 31 denotes a video-signal

current SYGiFhckLS arg fupe asignol ingutviajthe termunagl aoThemtamureatisce

(transi stor% having a swtching function, numeral 35 denotes a transistor

( p- chanri¥ppPhigtein the, terminal bigory dheeanstant cursentispwice 469 icornectgsttortherer al 37
denotes a pixel. In this enbodinent, the switch 34, the transistor 35; arid
t he capadirtest line\anda chargeds mtained iretherdapaciior device 423.r F¥hpohatpads reaimedcur r ent
source circuit 24. The transistor 35 is of p-channel type. One of a source
regi on ehekein untilithe Signalsmirent R, flown tfromn tiesdonstadbeirsent souree 109 bécdmédd, and
the other is connected to the constant current source 31. One of el ectrodes
of 1be ddemtidal wmithdedrairecudfent 6f thennmeised 120. Wide thandviidrathe siitch ¢heqt rode is
connected to the switch 36. The capacitor device 36 plays a role of holding

the gat aufRdION, %iftd ﬁg;ﬁc%ﬁuicﬁQ{oltEﬁQV:(% S'thé Trand¥toP P26 RldeP @F, g€ current
source circuit 24 of Fig. 19F is simlar to that of the 25 current source

circuit tZihsesiciicastumbPorE except for the current-flow direction, and
thus, a description thereof wll be omtted here. In the case of designing

the current s i hi o i rq i r 15 is
changed wit ho(lﬁﬂﬂcézﬁqal%gin ’5“‘% ﬁtﬁcz:%\qhggﬁ&r P%ns'?@# olv%/tséﬂgteué{l %ﬁﬁﬁ’ﬁ’? s?:é‘%(l:w t

di agr am;gf..Ri; e f {1 Flg. 32, the

current -l? ?‘gvy 13 iﬁ?egt?{lﬁg%l IQSAtI:s%é ggs‘g{r’:%ﬁ%‘s: ai'}&g&&tégmﬁwﬁr%eg'\ﬁﬁtgwcp i ﬂlcr ansi stor
35 ke of _n- t.%Re. The ¢ Ltor device 36 is. connected between the
gat 83 an BRI Flos 8B e AR SR EE o iR R CE BTG S RN e Bt he 5
transi st or Bﬁhvari es bet\/\@?en the setti nﬂ\?opf\r ation and the input operation.
Hovever , “UEFBHNR1A% a MASnUEdS crrespPRding 19 that pf the signalewremdagatidhg our ce
voltage is, retai ned,. a normal aqperation is inplenented. Next, operations of
the cur ri¥fc r@@“a Furtsnt condprd\mivitch) isitymed drtoraropdugtine statgsthe pmrens 7D wi | |
be descrjbed by using Figs. 20 and 21. Figs. 20A to 20C schematically 14
show patfti&Vs o 6 greehperiscieddn thesignal lingyia therigrmeinalgi At thistime: incelthg. 20D
shows the rel ationship between the current flowi ng through each path and
the ti nmeBafhEpltageof shotransistor 122nis maintaineddythe capagitondevies B stant sour ce
circuit. Fig. 20E shows the rel ationship between the voltage accunul ated in
a cafacinredetaranined gat6 volthge, aidsaintduerepttarespanding tootht 3ipmal frrdnt Bsi st or 43,
44, and the tine when the signal current Ida,~is witten to the 15 current
sour ce dilowsiid the dudih hegion bhthiehmangistorul. dihagriaestredts bf 8- chaftekigtie0C,
nuneral 41 denotes a video-signal current source , a switch 42 is a

sen condugiationsleV TEEs Sstifiling tRIGTERAIIRE driveClidcail is FUdUBERlhafd f2 and 44 denote
transi stors (n-channel type), nuneral 46 denotes a capacitor device, and

numer al  fgRrRidEhecRioneinput Bb iHipix &R Bl he switch 42, the
transi storgs 43 and 44, andnptuhe ca a)((:f‘?{égl? %g‘é{&goenégé‘) conpose an electric 20

circuit corresRapfiGwithds § ' [ ' hat draw ng
| ines and reference syr#gco S g{ é&is]%%%&eﬁﬁﬁﬁéﬁﬁ%pﬁgﬁ%f%ﬁéémﬁ awi ng |ines
‘?nd 2587 S5 R8s of the transistor 126 are varied not to be the same. As a result, since the -

charge retained in the capacitor device 123 is distributed also to the transistor 126, and

the transjstor 126 is automatically turned ON. Here, the transistors 122 and 126 are
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synbol s shown in Figs. 20B and 20C conformto those. shown in Fig. 20A, they
areromtted. A source region of the n-channel transi’ster 43 is connected to
Vss, and a drain 2 5 region thereof is connected to the video signal
current source 41. A source region of the n-channel transistor 44 is

connect ebrin@ct¥d $n s@id, Andihigates WkrooY D86 MREdS &%ﬂﬁﬁ#l‘? dcfl of thfeS” M nal 48
of the.light emtting element 47. ,One of electrodes of "the capacitor 27

devi i t LSt 3 44) ,
oot O RalststSRNNOGRAAZ63eNES af b RuAGMISEMSRIor hal [SRBARUSLAN Fr3RE 04,
t i st . i i f. hol,di

gat o sou ey Plties burckRing BRARL bRLaG P uiCTnRl BbErafigh ThpForey (e’ "
practi cevalwgg A b SOBIES 5l &,ggém%é%lgbs?tﬁg%gcg lthgmtt{}ggngggg@%aq“gm

drive circul currentrcorresponding

via, for, exa e circuit el nt included in the signal line or the

pi xel’, flg%maaggargﬂftpgh e &ﬁc@gﬁgf’%‘?’l Sﬂ@q [Bég" 1°ﬁm?‘}?g°§F thedime phe drive
circuit. However, sjnce Fig. 20 is a diagramfor briefly explaining the
out | i ne B PRy apgration o Jdws.vazieys dpadp Esugh @e yueng rrsfstances awd crosur ce 10 41,
the current source circuit 25, and the pixel 47, a detailed illustration of
t he st r ueapasitances)slispased between e terminahb and theceongiantairren Sowrte Y carR0, t he
sizes of the transistors 43 and 44 are inportant. Hereinafter, using

di f f er enbe ehargedoonea festery Tansequentiycthoiseitiog oherativn ean bé completadapscidy.or s 43
and 44 are identical and a case the sizes are nutually different will be 15
descri bed. Ref éfhei mynbes ofsyitch&)thetmundRCof wWikingsassd thetr@nhbtioni zes of t he
transistors 43 and 44 are nutually identical will be described by using the
si gAdl cstructures hetanot paiticelatkydimisbd:r Spdcificaliy @ ferfifig tdBigl RABSWHingsand3 and 44
are nutually different will be described by using a signal current Ide, at

and a si gpisthes widyetit! dispbized SuchNBbEthe R8hndclion %4 #ARHREd bYShdwRRSEiE! @1@31?13 and
44 are determ ned by using the value of W(gate width)/L (gate 20 1ength)

and 44 oo epe RO and (e RN Il e Ea s i I BT LS8 one
w1 be BUCShdrionk RS Blkie SAC PSR UEN M EEE 01 20n when

5'c1 gnal aufteLiisa bt PRRcl i¥ FI7ANRS pblenf i AhBel St lonelind “sonr co
41 46 Fhﬁ%‘%raﬁgh?ff@aﬁ]ﬁ@ﬁaf H@ggeﬁ 25. At this tinme, since the signal current

Idata is e O-signal current source 41, the current flows

separately thr current paths h 28 . and 12 in the current source
circuit 20, asﬁ§%g%t’ f%t%gicaﬁc% urge; cd‘.°“§él30§H8W§ B hég' pgl’ the; el SHUBE ¢t hi s
time. Needless fo0.say, the relationship is, expressed ,as Ide,a = h + la. The
moment  t PRETRHG SRENgORFTALiop), 2R SigghinpHEing Qpsrtiondinput epsration) tadhy ce 41,
since no ,chlaglgae,i s, yet accunul ated in_ the caﬁ)aci tor device 46, the

transi stBel fat is, dheroureens putpuptngrpestionf5om the cureeny seirge cienihcannnt be e
established. Then, a charge is gradually accunulated into the capacitor
devi ce 4eerformedsimpltanconsly. di f f er ence begins to occur between both

el ectrodes of the capacitor device 46 {Fig. 20E). Wen the potenti al

di f 28 ence of Referringte Bl rodemtitinsludigchovditol, 8, peivitch A1), trdnsitor20) ) ,
the transistors 43 and 44 are turned ON, and 12>0 is established. As 10
descr i bet03306 (nshamel typa); Bnd alcapadiior dehice @07 forgeaiting patcdoarceases, the
current keeps flowi ng. The charge accunul ation is continuously perforned in
the capaeéltages W8 6£thé Grandibford 050 el 06XorieSp AU o BRI MRRAt St LGt

el ectrodes of the capacitor device 46 serves as the gate-source voltage of
each of gFg transistors 43 and 44. Thus, the charge accunulation in the
capacitor device 46 continues until each the gate-source voltages of 15 the

transistors 43pARd e dtRBERETIRuA 320 SHSWY B F98c, d3itcR 108 4G EL9e (VCS)

that allows
25  switch 110 are turned ON by a signal input via a terminal a. Then, a current is supplied

via a terminal b from the constant current source 109 connected to the current line, and

a charge is retained in the capacitor device 107. The charge is retained therein until the
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the transistor 44 to be flown with the current |data Wen the charge
accunul ation ternijngtes (B point in Fig. 20E), the current h stops flowi ng.
Further, since the transistors 43 and 44 are ON, lda,a = lz is established
(Fig. 20B). Next, an operation for inputting the signal current ldata to

t he pi xesigndlldurlent RQ, flewe fiohetheRpnstahtGinehOsout@3 0F bdcdines G tisivitha42 i s

turned OFF. Since VGS witten at the above-descri bed operation is retained

in the capactdridnt $€Hettardfitort108b! AR MS $infY Sinds tt%4 ﬁle@t‘fr@deg}lf current

identical with the signal current laaca flows %ro e pri xel . Thus, the

S0 s L9 M 196 o M s
o P AN o A8 e R

in the pixe wn varirati on. ent

mrr circuit 0 I Fi 6G, .. eve t he sw 42 is not turped OFF,
a cu% ent can E‘é‘gﬁmgevélw‘{%‘ ﬂﬁlear&t %FWQ'%“\AW%E?H@C&A% ﬁ’@rﬂg“g mppi ¥R 29
fromthe,videq st;?(r;gé current source 41, Ehgt is, the setting operation for
setting Hedrimapl & As p fesult, singe,a predgtenmined charee iStstained et gapastent ed

si mul t aneoysl i/(p(gth t he oper at i,on@&nput operat i onf) for inputting a signal
to the pfiQase 10G the trapsistarel Qfis impamted with acapabilityeofiflowisg arcyrentimvingia 44 ar e
mutual ly different 5 will be described. An operation of the current source
ci rcuit PBgpituds Garfegponding tecthatnf\the sigaardubrent bpe rlfthenwitahhgfignel a
description thereof will be omtted here. Wien the sizes of the transistors
43 and 4dursend contrelswitchyisfthpredito a cohductivg stake, awurment flows & thegiixdln t he vi deo
signal current source 41 is inevitably different fromthe signal current

| aatldR t bermefled s thesigiad lipe wid a tefminBhe. dit tie tiang sinth eieqhed vValeipe dEBRNAS 0N
the difference 10 between the values of W(gate width)/L (gate |ength) of
the trangastisios1GBisandndinedlby theograditor ddvice07 af Bheire@étcihiied galsi st or 43
is preferably set larger than that of the transistor 44. This is because

the si gnedltape 4 dfiin teteanicotashonding e HRAGREENMIRG sighS! éM%envaL.,}S)Eﬂ&f/s fohe

transistor 43 is set large. I'n this case, when the current source circuit

i's set WelirhifGeSiof Bf theordnsRr T08ats, thOeftectf 6f Héschﬁﬁa@fe?fs&é‘%&ftg)é&‘ ring

resi stances) can be 15 charged. Thus, the setting operation can

SO et o8 ST dnditatiyg b BSYSIAY BivE Bl idibafled DSy BURERILAOHE ] ©L UL

25 in each of Figs. are of n-channe u sistors

é?g?ﬁzg éﬁ(r)év}\fst ilg&git(?H‘rc.rpq;g%iég%%gm%l\[,ﬁ%yit 25 may be of p-channel type. Here,

cui't agramin ich the transistors 43 and 44 are of

p- channel type fepring to. Fi 1, n | 41 denotes onst ant
current source ™ élqss{\?\n%tct‘ﬁha aég?rés(&ﬁs ggmeimﬁ'ﬁ@’?gp%éﬁ% tﬁ‘é‘\ﬂsmjalggé\ﬁf thi ng
function uneral.s 43 d .44 denote transistors (p-channel type), nuneral
26 denot 2 A48 e e grad ST Satstdoaning 1o Dhebpd ARG dem to Fot hi <
enbodi nment, . t he ﬁﬁ“ﬁ‘:h 42, the transistors 43 and 44, and the capacitor
devi ce 4BTSFBP Qe fap teglon gt the, fransigor HIG, chybeporcspecifiss valnes sishnge
circuit 26,.2 5 A source region of the p-channel transistor 43 is connected
to vdd, Hohildy apdithresholdsnf the dsapsistor 03 panbibe dransistor 186 nepd taabe thesament
source 41. A_s_our.ce,reg:i on of the p channel transistor 44 is connected to
vdd,2Gndinadgition in Big. 6F, thesrabes off W (gatarvadthdlL (gatedegth) of each of the

transistor 105b and the transistor 106 may be arbitrarily set, and a current proportional

to the signal current Iy, supplied from the constant current source 109 and the like may

be supplied to the pixel.
Furt_her, the value of W/L of the transistor 105b or the transistor 106 that is
25  connected to the constant current source 109 is set high, whereby the write speed can be
increased by supplying a large current from the constant current source 109.

With the current source circuit 420 shown in Fig. 6C, the signal setting operation
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i termnal 48 of the light emtting el ement 47. One of electrodes of the
capaci tor device 46i.s .connected to (source), and:the other electrode is
connected to the gate el ectrodes of the transistors 43 and 44. The

capacitor devi.ce 46 plays a role of holding gate-source voltages of the

transi st(gaanéépaaqoéfcan%emfh&ﬁ%a gfma&ngs%sgpg{iig@pé -g%%ﬁﬁg@ﬁﬁg g’bé;gghﬁ 24 of

Fig. 21 is simlar to that shown in eac except

for the = i fon, and thus, a description thereof will be
omtted rugSB%rﬁmt)@‘éYogléégﬁ%. designing the current source circuit in which

the polariti fethe trapsistors 4 d.44 are c d w t hout., changi ng
the current-f agf\?vogIil}ce%megﬂ,go%ﬁ%gnr%%ﬁg of; égs§§ mﬁasrtﬁn? é?‘@ﬁﬁ'éﬁ?‘?lo I n
sumary, .in the current source ¢circyjt of Fig. 19, th urrent having the
same radhfPeRieoREetions r('if’t“f??easstﬁ@‘rfgw“’cﬁ?rf"éﬁtsg‘l“ﬁﬁg"g‘é‘f s?(ﬁ of Kie- éGn%’E‘-‘éﬁg
current fsmi'r@ce flows to the Ei xel. In other words, the signal current I|data
set Pn tiREtespapesitonstructire of therswitchd 10q dw additipn, sincethe epgiption ehthecur r ent
flowing to the pixel. The current is not effected by characteristic

vari at i gHErest sQuremeiratsl20 of gash iof Higsn6Pmad 6 qoafiermsda theopsdration of the5 | n
each of the current source circuits of Fig. 19 and Fig. 6B, the signal _
cur rent quignhsauemeircuicd A oikig. 66, a descriptien thereafhwilldecamittedin thepresentci r cui t
in a period during which the setting operation is perfornmed. Thus, two
current auohodiment.rcuits are preferably provided for each signal line, in
whi ch an operation (setting operation) for setting a signal is perfornmed to
one of the ciNoteshatsthemambei ofswitchesahe nambepef wirings, A théid BoAneeden at i on)
for inputting lda~a to the pixel is performed using the other current

souloe Gitfuetiirés arti@oEpticulafly 1iRitéR SpetifRARy, IBR Sk td Mg, PRE Wiringdardd t he
i nput operation are not performed at the same tinme, only one current source

circuit $wilchBmay®éidEgbséPsucdanky tﬁ@thﬁ;mecﬁg.h% SHIChEEd @%%%Cﬂi%%@?f _each

of Figs. 28A and"29A i's simlar to e 2 current source circuit "of” Fig.
19, exceplnd itihd GpGRRGE Snli We &8}t 7 i urce
circuit of Fi g.l gl% ?s&gi m | g?, efgg%riﬁ;}%rruutuﬁééﬁ I ?éﬁﬁg'?ﬂ%ﬁﬁ%de

bet ween ; t i r t CUr ource and the
curront TPOHEAER. ARRICER, WA HIERIR IR e SIECY S Sour ce
circuits ' . nd B.ar. il ar, except for the difference in
magni tUGa(acgE‘él1.ﬁ\lﬂageZdnln§E%%auarcflgrnflcvslg%gﬁn% S (Sﬁﬁa he constant current source and
the_ qurrent flaow ng fromjihe current .saurce.cjrcyjt. ecifjcall in Fig.
s1alSont vt ndte G p 5 AR i heliiE S8iches Hish: iR ibid Shaddsea he
setting operation and the inpuﬂi@operati on; in Figs. 6B and 29B, only the
gat e | erfgusistor; 195; 3nda eapaciier daviss 1996 ceBESRORGS HHRCHUITERt SOEPedie itnput
operation; and others are simlar to those of the structure of the current
source clythgpurreny spugge cirguit shown i Fige 28 Acthesivitehes 14y d25qilPediiand of Fi gs.
20 and 21, the signal current ldata set in the constant current source and
the val ut95fare twenest @Nchyt a signaliinputtda e tesminalal Fhes, 4 Qurdapdssipplicdmiathe si zes
of the two transistors provided in the current source circuit. In other

wor ds, tteeminalh ftont theraonstahticurreng source 1§heomentetidm thecamrreantins oAr ce and t he
current flowng to the pixel can be arbitrarily changed by arbitrarily
desi2@ni npredétermsinzd shdrpé (so@tained tthg tapaciyadt deviieenpSe untibthetsighal v@réntansi st or s
provided in the current source circuit. However, output of a precise signal
current dupptied frohhtheRokSthnt Gurfbnt Sduitd 109 BecbhiRs ¢H@icNTIe a UPaiN ldréidti?n | S
caused in the characteristics of the two transistors, such as threshold

val ues - agpd tiRbiklor 19sa 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. Th i t ¢ r @j<l40 i i |, can, be
pert or med i mol e itfUcHER 1550 19BE Bisuphd RIERS urflh ODF b3 ey i

i nputtin ' t he. pixel . Thus,. unl.iKk he current .source circuit
of i g g REEnERTs WY QTR Yier ol WBocrtintd ol BIRhE B e n o

S NGl SLANBor delfe 1938, BE TRATheor 145 iRipatbd Witk Weapabiliy of fiowhng s ©2"

current having a magnitude corresponding to that of the signal current. This is because

the gate voltage of the transistor 195a is set by the capacitor device 195a to a
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characteristic variations in the TFT and supply a.desired current to the
outsi de. 25 [ Second jenbodi ment] The above has descri’bed that, for a current
source circuit like the one shown in Fig. 6 (and, Figs. 19, 31A 6B, 29B,
or the like), preferably, two current source circuits 32 are provided
for eac ' inkd oRa <l Lot : r ource
circui tgbriggaﬁl?ggk? gﬁgerfogemgghgras}%lar%&eﬁgt ti r?g&g%gé ztsé ?gﬁﬁhsté?e?%rp%@?catl on),
and the QiLh -C] jt. 1S 0 rfarmthe | da-a input
oper ati o e e oAl piGh b il rdpdjsti sk %@ﬁg%%(}s{%acm%ﬂg%t ting
operati [ eration, cagnot . be.performed 5 sinul taneously. In
hi s empaipics |ohe dibihe SRS St VOB et ebfe SrFenioueth feame dstince
circuit 0] (o) in Eig. 2, .which has a signal driye circuit_of the

pr esent ligiév%%%t ﬁf’pﬁﬁaﬁf’gﬁ%' 5'If’été'tgr'i(ilﬁé’&"\‘/ﬂ“tsrﬁ’“F @rcgpde hpye grapabdity of  ne
resent itnventign, a setting signal ingut froma termnal a represents a

E i gnal i‘!r\‘b‘ﬁk“gfar%ﬁ?aéﬁuﬁﬁl‘wg?‘etfqﬂ%&} 1 symyltanesusly syt the dnput ppesgtiorr  wor ds,
the setting 10 signal in Fig. 1 corresponds to the signal input fromthe
out put t}é‘F Himysting,thestgnal eygrentto heepizelorin afditionewpew e witch nomtralledrby t he
setting operation of the current source circuit 420 is performed in

accor darfbe signghinphtvigithn terminabatis ONyand atsopwhput cument is abntosliddmt ke gi cal
operator. one of two input termnals of the logical operator is input wth
a sanpl i figw fonp thesterrhinahe,ahe eginsaad i, neadito eecaminbeted keandihettlingi dflihe | at ch
pul se. In the logical operator, a |ogic operation of two signals which have
been i npather poteretial o Heee) thalite potsngalds rdpresenicdeyoVd. PV mia@ bBlalpdkenitia] OUt put .
Then in the current source circuit, the setting operation or the input

opefat i wufficiemetoiflywre durestofleiving fidin Lt BARD ab MISlanl'RaY) 62 poREPUL
term nal of the |ogical operator. 20 The current source circuit 420 is

contr ol | egpByvditageMddng an @alpld.nput via the termnal a, and is input with
a signal current supplied fromthe termnal b, thereby the current source

circuit 420 QutBYha, Me GUibRPbf M RARS! theAdinble of PRindsIAR e bgilebg Vi deo
C. Ige t 0. ,& ac

signal current) fromthe termna erring to Ircult

i ncl udi 1 : i 2.(n. 25 ¢ el e), and a
capaci t o SrkE A hof BfrioRlaltyimfed," SRR SRR g ?@%yf‘ﬁ?e -
i . .the fi nt source circ or e
second coriEAand SHERRIRT b} fishoGd i n e e inis ISéHE?_t@grf SOV i rui ¢
. d . i it 422, th it 134, and the switc
15613 et@%ﬁ%éﬁ%@%{ﬁl{)?;»2‘2§f<‘g’#$éﬁ?rs‘i'ff[sﬁr‘fémermmtaeﬁ aﬁ%“aqn%afnwtsag?yrqdhteh
itch 13S,and .th it .ned ON by the signal input fromthe
i!,“ni (r:ol l‘PSi %‘@%i 'EA cﬁhé‘%‘&?ﬂ?@% 03.55@?5:1{? ?l%f mgpt %??Eat(oal- v G RAWIENES ent )
is supplied via 5 the terminal b fromthe video-signal current source 109
connect e¥id Vitqhes aggot particuasly limited.

Further, in the current source circuits of Figs. 6A and 6C to 6E, the current-flow

directions (directions from the pixel to the signal line drive circuit) are the same. The
20 polarity (conductivity type) of each of the transistor 102, the transistor 105b, and the
transistor 106 can be of p-channel type.

Fig. 7A shows a circuit structure in which the current-flow direction (direction
from the pixel to the signal line drive circuit) is the same, and the transistor 102 shown
in Fig. 6A is set to be of p-channel type. In Fig. 7A, with the capacitor device disposéd

25  Dbetween the gate and the source, even when the source potential varies, the gate-source
voltage can be maintained. Further, Figs. 7B to 7D show circuit diagrams in which the

current-flow directions (directions from the pixel to the signal line drive circuit) are the
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and a charge is retained in the capacitor device 133.. The charge is
retained in the ca_j‘ﬁa"'pi tor device 133 until the signal current laata flown
fromthe video-signal current source 109 becones identical with a drain
current of the transistor 132. Subsequently, the switches 134 to 137 are
turned Ogdm ' ' | 1 NAl AS result,
since a pr e%é’? g?ﬁnﬁ ﬁg%q%é}lzlr%%p“:ﬁg ﬂr{%?gﬁkﬁségpmé ﬂ@'ﬁ%p@é?t@%a%/?tgéeq%, t he
transi Stgéofﬁ%hﬁrﬁxcilw.”ed with a capability of flowing a current having a
magni t ude correspondi'rng to that of the signal current Idata If the swtches

101, 138 and 1 recturped into a conductive state, current flows to a
"pi xel connect egl?rttlger,[ R}eg-sébg}]gbmyfﬁecvpév e ﬂt‘%rth‘ﬁ‘éﬁorcl%SAt‘StSﬁf o berf psince

the gate yoltage aof 15 the tr istor 132 is i ntained by the capacitor
devi ce '1§|§mé‘f'ﬁg'll?8 ‘ﬂr‘éﬁé‘t“é‘itm%‘gﬁ ’@a&g vé}g: 298, shows & caseyhgre the Hansistersondi ng
to th“?‘ si%al fgqrrent I$at%flom to the drain region of the transistor
132. rhus? fresestodic eiipschangeliypein the istuctire of FignéBof TFTs
constituting the signal _line drive circuit is reduced, and the nmagnitude of
the current i nPeersing tofdgn3 L@ cireyit indudipgswitchesgl 04amdl 116§ @ transistor d0%i g. 8B,
a circuit including switches 144 to 147, a transistor 142 (n-channel type),
a capaci ® 6rpagHor deviaenH)3, and thet likendonrgsponglsite throummat smirtagiectsS of t he
transi stor 142, and a transistor 148 (n-channel type) corresponds to the
first currentFigoditA eonesponils todthe circuit bEFize 6ANHatciy paali me@ifiede IS iteCUi t 422.
In the first current source circuit 421 or the second current source

circuit d@Pentsherce clicwinof Big. 314, 8 drabbistos phieGRidid W Rdrfesivetiast thls@¥ins he
signal input via the termnal a. Further, the switch 145 and the swtch |47

ar e 1aur neperadtorbyf thd Quattsdurde Al ithd Pl pRatiaiNt Spdcifidall§, iMithe & erm nal d.
Then, a current is supplied via theln?er nl?ﬁal b fégginthg’ l34 JHE% st ant

current epetageh, BPcERBARST RStruSubdiasHbWATh Fi '.gggégmh&hqnég&s &iﬁ*hr\%/t al ned

in the capacitor device 143. The charge is re I'n the Capacitor device

143 unt | s 1] el i a3 doliflerion i€ LONREE ATLhAGY GORGL 3L Gur T ent

source 109 becones identical wWwth a B 142.

VoI T age. VRRTHC EHE SiBRw, &St Pk, Heah’df e B R ol S

aut omat i . OFF. Subsequent |y, the,swi tches 144 to 147 are turned
OFF by tﬁ%msrl}%hg g]%ﬂhré]e:f’f%cgc ﬁ'@ %8??4‘.%&?2"5%44&%&%@% ¢ofthence the
sig current ldatg is retained in the capacitor device 143, the

t'rarrllg st ?"Tﬁﬁu??j’ézd r%b‘éﬁoﬁcfrpwp‘bf‘t ‘F‘Fé\ﬁ%‘@ﬁ © (Rt perationi hhus vatoyfagni t ude
correspoE)di n& to that of fhe signal current Ida,a. If the switch 101 is
turned t &34 CYrRiat VinRe weistancesand grossipapacitanges) dispasaddeswpenddie texorindct ed t o
t he signgl %ine via the termnal c. At this tinme, since the gate voltage of
the tranBPR{ Hie comstaptouriant seurpefprithe video sigpalsandie charged evamister. a
predeterm ned gate voltage, a drain current corresponding to the signal
current $anseqpemnlys thesettingqperatioagian e spmphated quinklyst or 142. Thus, the
effects of 15 the characteristic variations of TFTs constituting the signal
line drive cilNetaithatj Bigr 3t shasws thareitcoit of Figg 6iAt thakeis partiyhaodifiedemt | nput to

t he pixel can be controlled. Wen the switches 144 and 14S have been turned
OFF 2 Qyat additich, Shecicmipaindet dasilp agfliedhe, for axanple 06thd2Erauite sNeWwh aflF0k to be
the sane. As a result, since the charge retained in the capacitor device
143 is dast withtiechits!showndntFie 7, FanoBsFiel 30,48d ﬁgdz920 the transistor 148 is

automatically turned ON. Here, the transistors 142 and 148 are connected in

series, and thRo@ahASin (AEaBNe ALRdRA Qﬁﬁkﬁﬁsouﬁ%caf&itg%l é{urcﬁl?ﬁgwg}(frsome

transistors 142 and 148 serves as a nmulti-gate transistor. , a gate
mput opat e MEMBLY AL afPE LRGP THGEer B8 BbA I oSt BPpERe e
hat 1 oRiee e (e FiahiTaedieigs el blydonREy Bolviforh W Gnal fiof drvrsEothar | ous
t o 25t nionty Bpcelly Pt Goahe SFERuR W 4% BP1 R collsn Dot Gusieven
Faster- f3m the'pikel to the signal line drive circuit or in a direction from the signal line drive

circuit to the pixel. In the case where the current flows from the signal line drive circuit
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Consequently, the setting operation can be conpleted quickly. Note that

. Fig. 8A corresponds .o @ structure in which the terminal d is added to the
structure of Fig. 6A. Fig. 8B corresponds to a structure in which the
terminal d is added to the structure of Fig. 6B. Thus, the structures of

0 AN  GSU ll M3hR ol Be 380 A R AT
LUt Gl iy SRR 0 SOFhY B8, So3 ! 0SSP bl

in the f{'rst. Fur Ken souglce.ci rcuit 421 or the second current source
circuit 4951180y M50 ut diagram showp infig . Vaemaybe sektodd, ead ci r cui t
420 incl yding for h signal |ine the two current source circuits, nanely,
the firs eéﬁ%‘*‘@%%ié‘f’clwpemd K may be pf pishasnel gypeand 422, is shown in Fig.
2. However, the present invention is not limted to this. For exanple,

t hr e® cur r entNetgth¥tavisings and switcleesmay beedigpasei guch that theaohneitipndt | i ne.
Then, a signal current may be set by different r constant current sources
109 f or $trictursd pe shawn in/Bigsu3Q GAit) to (DL} in the setting Dpda€ion fard the aomicetion t may
be such that a 1-bit video signal current source is used to set a signal
current isstruotweecbis shosvncinrRigsn 304A2) ce(D2)iauhd mpdLOperaticr. UTke Mg oFi gnal
current source is used to set a signal current for one of the current

sour ce cswiteliessthd dAimbandf @irdngaiaind\thelLEorficBidn stPubtiRs hreSihaRicufarysed to set
a signal current for one of the current source circuits 420. ThusS, 3-bit

di spl ay limitehe 2 O perforned. This enbodi nent may be arbitrarily conbi ned
with first enmbodinent. That is, as shown in Figs. 4, 5, 26 and 27, current
sounee circui t o\ thil, th alf thedturitat Sh3OOSAAIS l&%&riﬂ%ﬁ?ab&‘ﬂg tl?e!"t'ii%f({&%d source
circuits are disposed in each columm as sﬁomn In Fg. ro at one
current J iy J L n,..[or exanple, in
g, 2, SHACES Evicethiy hor oy GHRSEALY BofiB oGRSy, RERuppRrp BB cc
circuit | DA, rrent supplied fromthe current source circuit 422
is 5.1A yc}éa}ﬁglogf‘rﬁﬁﬁgﬁtbﬁ'rrent fromeither the current source circuit 421

The. curront - SATPRUTER AlshodPlon Lo CoBFE et i reat Bhe Btsoperaionngt e
bi t il mbi ned wi th i | . (Thi rd_ enbodi t] 51n thi
amhod merent REREE Pt el 1es 3, n ot and /Boi ELamaes thamegeseribed | gnal

| ng drive circuit ]I9,f t%gmoresent invention will be described using Fig.
15. Ythe PRYAPYSSIME YIS e o heginguth, sheppesationsof thcurent sewrcedi ng a
plurality of pixels arranged in matrix on a substrate 401, and includes a
si gnal |¥lffé"'ar0if\FégSeﬁAc4ndt A il hp described scithskeforemcego Rige9dri ve circuit 404
and a second scanning line drive circuit 405 in 10 the periphery of the

pi xel porti orFignA9Ane 19C schematigally shomnpathis ofecwirent flowidg 3mangl cirbyit t wo
scanning line drive circuits 404 and 405 are provided in Fig. 15A the
present ¢lamentsi &ig.il9Dhshowsi thi rdatidnshipbeswedhthe murtoay flobingthroAgk esichui t s may
be arbitrarily designed depending on the pixel structure. Signhals are

suppl i edpdthand thectime twiedahé sighdlecusiegNR),, is iwiittahrto e Gurkdittisburd®irciife first
scanning line drive circuit 404 and the second 15 scanning line drive

cir@gt Bipo19E shdwthedBhtiondtap betiweeh tieoPolBipe abRRh Rhicl ?s a%fapzfc'ﬂ@r hévisd .
scanning line drive circuit 404 and the second scanning line drive circuit
405 wi | | 162n4l68,aht BeE-seficdS/otage ofl? Randift6P'1$,hRd the fife when the signal
current Iy,, is written to the current source circuit. In the circuit diagrams of Figs. 19A
to 19C, numeral 11 denotes a video-signal current source , each of switches 12 to 14 is a
semiconductor device having a switching function, numeral 15 denotes a transistor (n-
25 channcl type), numeral 16 denotes a capacitor device, and numeral 17 denotes a pixel.

In this embodiment, the switch 14, the transistor 15, and the capacitor device 16 form

an electric circuit corresponding to a current source circuit 20. Drawing lines and
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~scanning line drive circuit 404 and the second scanning line drive circuit
405. i ncl udes a shﬁ?f=register 407 and a buffer 408. !If:the operation is
described briefly, the shift 20 regi ster 407 sequentially outputs sanpling
pul ses in accordance with a clock signal (G CLK), a start pulse (S-SP), and

[ ' h f | d I '
111 agteroncr REepBlsHRg i FHR) 1o SR drhing I BRTR ARG KB s anni ng
| i ' . j d f h line, Si I
sequent 1519 ey $aBnd IS8 FENEE WGiosh ShoV R ric A, Me9EFt Pl nes. 2 s

Not e tha{ éhe structure may be such that a level shifter circuit is

di spose et ween the shift regi ster 407 arid the buffer 408. Disposition of
the level shifter circyit enables the voltage anplitude to be increased. 37
The structure FO‘I‘ﬁ‘é’%ﬁ‘%‘hﬁf‘hPi“ﬁ‘éI‘a&P?l\)éa‘@ISF% X is gomnagiad) topsspandea firaig

descri bed., This enpbodi ment may be arbitrarily conbined with Enbodi nents 1
and 9. [*F&QRtherenkis sonusated &9 the vidspsigneh sunrentsource hHl. cOng phelectrodes ofind t he
operation of the signal-line drive circuit 403 shown in Fig. 15A will be
descri belie capacitpr devdembhliseonnectedito Yssyfthe souroeofithe yransistoc 45), a4@3haised f or
perforning anal og intensity-level assigning or 1-bit digital

i nt ensi tothéreledtrode 48 gonnegteditd khebmwithhskt (the gateiof ther tefmsiseords)t ThEi g. 3A and
Fig. 4. Fig. 3Ais a schematic diagramof the signal-line drive circuit 403
i n anal agpdditardieeies i16\plays\elolesBhading JhOpatd sbuice VoBhgedf the transisfoy 15evel
assigning. The signal-line drive circuit 403 includes a shift register 418
and a | atch (Note what, it PractideDihe Rhmdsohid! diRAit i beppRania g lnebe
given. The shift register 418 is configured using a plurality of columms of

i pof | aftiveidikdit! A Edfrént cob@spadaiz :la tl(fés 3 Sdudfedt 1 (n&wii : Polrgkgglh})ef,)u' se

al
(S-SP), and a clock inversion signa Kb) are Inputte i ng

pul ses 8arélrdﬁ'ittd?éﬁxéﬁfinél%dé&%@%?gn%ﬂiﬁ&&ﬁhg%?ﬁ fl‘@ﬂhpﬁ freht R @Il%l?t“"h

signals. The sanpling pul ses outputted fr es regi ster are

i tt (O L byes . t i ht. 419 id i I

(an anal o ppIES e bigial B b6dlhouie el dh Sftle i s dimeButonini ch ar o

pul ses. B0 GBlatFlg e BB 87 05 iplibotyup mong i o sl euredt selfingct ed <o
id ine. A si I . , [ t.o ft, i d ' I t i

the vi dd B itient Sea fFeC. ohd e Bl fusofbalenallioagore ihpachepr cul ¢

419, A Latch ﬁylse is inputted to the latch circuit 419, and the video

Si gIIlél H&PEWt he 1 atch circuit 419 is inputted to pixels connected to the
signal Line. The latch circuit 419 25 is sonetines responsible for
converting a fdishiangperatipasctting gperatiom)af the gwment spsee cirewis 20 80 i gur ati on of
the latch circuit 419 will be described with reference to Fig. 4. Fig. 4
shows t HEtaing theesignal chereny lgmawill hedesaribeeby: pying Figs4t02 anddfB. the ith to 38

Referring to Fig. 19A, the switch 12 and the switch 14 are turned ON, and the switch 13
is turned OFF. In this state, the signal current Ly is output from the video-signal

20  current source 11, and flows to the current source circuit 20 from the video-signal
current source 11. At this time, since tlie signal current Iyy, is flowing from the video-
signal current source 11, thg current flows separately through current paths I, and I, in
the current source circuit 20, as shown in Fig. 19A. Fig. 19D shows the relationship at
this time. Needless to say, the relationship is expressed as Iy = I; + L.

25 The moment the current starts to flow from the video-signal current source 11,
since no charge is accumulated in the capacitor deviﬁc 16, the transistor 15 is OFF.,

Accordingly, I, = 0 and 14,4, = I; are established.
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J 1 (i+2)th three signal lines. The latch circuit 419 includes a swtch
+ 435; a switch 436,{ aj;.current source circuit 437, d cdurrent source circuit
438, and a switch 439 for each colum. The switch 435 is controlled by the
sanpling pulse inputted fromthe shift register 418. The switch 5 436 and
the switch 438 chfreGplauahilPsbihul i indd B2 & devie 1BCariY pGad36 and
the switch 439, ?%ver?gd si}gnal suf rom eagﬁ opﬁéﬁﬁgfgﬁfr%gh?%{)&igué result,
one of tBRfEce bk ' It rrent squr.ce circuit 438

. gnﬁ 4 OE@ur(He'E\Swnhbeo‘%@tzhc%ﬂgdé (?f e cﬁli)a%btﬁ{ ﬁ?vﬁﬁe 8% g;‘l&t:l - h

perforns setting oOperation and t er pertorns

ot her woggs, nt so e gircujt 437 perfgorns settin

oper ati on, Té@ﬁ@%ﬁ?‘rﬁ#{:{e&eﬂ@%&éiﬁ?cc{]FY"%J% hﬁﬁf‘:ﬁg‘f@ ‘hZF‘@H'a-fg‘ 18 ji§-ent to

pi xel s, erform inputti operagtjon at the same tine. In this
manner , E?%fggcttﬁ%&m%‘ ﬁ?ﬁ@ﬁaéﬂg al“ﬁgﬂ ﬁ&??ﬁhﬁ‘eé‘peﬁ‘sa‘iqs%b@a@ﬁ& sneer ent
sour s.can _be performed at the sane tinme, allowi ng the setting operation
Co b ackisr adef ¥ pevitedy geadualledecseases shg eprend keepsiflowsing THhe chatgows |

| i ne-sequent i zi\I .driving. 15 The signal current supplied fromthe video |ine
(vi deo d&tAmylafon 15 centnypusly; nerfoemed peth@icapaditer dewiceléleo si gnal . Thus, the
amount of current supplied to the pixels is proportional to the signal
current, al | ohhmpotenfdal differencedietweensboth tegele¢tsodes 0é thenmgaditor Heeice 16r ent
source circuit 437 and the current source circuit 438 are controlled by the
si gnal i sguesasdhe patorsghreeholtage of thaltraasistbndSc Thusthe sldipe fcobinfutatidn #37 and
the 2 0 current source circuit 438 also hold a current (signal current

| aa, a) stte capacigr deeicyildeontinugs ahtictheatRiousel vdltige 90 tHelPansRtbBNnect ed to
the video line (current line) via the terminal b. The switch 439 is

ar r arggedréackeseadesirbé v@l!i%e? fiat 50 VORagd (VAGS ) thﬂéaﬁwquh_& BBnSistof Rtb peOUT C€

circuit 438 and the pixels connected to the signal I'ine, wherein the On/ OFF

of the sfibwhikvifldtheicaref[.0l Wheh ¢ dfrel REEGRuRNbA ?emﬁnarlcf G{] %(gﬁ{ {ngﬁg' lng

1-bit digital intensity-level assigning, when the video s i ght
signal , 198), Sicitent i k6P IdWARE 2 FuRhOLLRES BRI ur Lgnf. sour ce
ci-rcuit 437 or the Ctl}r r@r%t sou%ce [of ri:ullﬂt 411%8 to?ﬁsleagf g’@fsiz t he ot her

hand, m@ﬂaﬂlﬂﬁed’gﬂgﬁﬁi)gna' is 39 a dark signal, the current source
circuit 437 or the current source circuit 438 has no ability of feeding

current, thu edi rent to t pi xel.s. . .For rform ng anal og
i ntensity-| e\s/l\eﬁt'ﬁaﬁsjﬂs|'8 ﬁ?ﬁ%’?ﬂé\p@(’gﬁgﬁo@ﬁﬁ’é?'R“(?JiQ&ﬂ\e?‘%ﬁf B daage SO HHea cur rent
sour. Ciicuit, @433 tao,t ixels i onse to the video _signal. Mre
speciti cg{xfy‘f’ll} ﬁe a‘f‘ﬁ HBE#E%E?’“E FS%L}BE’Ie@BF'& ﬁts‘gfg"t} curtentilne isinppbitheour ce
circuit 438, .t he . jt of feeding a constant current is controlled
by the vPBEh RS ﬁﬂ%ﬁﬁﬁdﬁ?@{@w#m el 12 apdthersyyitchd 4cpse tiraech@Fon t he
magni t udg, of current oytputted to the pixels. In the present invention,
a setti nS‘@Fy writtsndn the Fhoxedesaaibed oppratipn s held in theeapacitor dawice Lhput t ed
fromthe output ternminal of the |ogical operator. In other words, the 10
setting Wedmasisios 1fii5ON. Aguprenpidantical with the giganl dunrsnt Liadflows i Veeviaut put
term nal of the
the switch 13 and transistor 15, and the input of the signal current Iy, to the pixel is
20 ‘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 current flowing
into the pixel can flows constantly.
In the current source circuit 20 shown in Fig. 19, as shown in Figs. 19A to 19C,
the operation is divided into an operation (setting operation; corresponding to Figs. 19A
25  and 19B) for completing a write of the signal current lg,, to the current source circuit

20, and an operation (input operation; corresponding to Fig. 19C) for inputting the

signal current Iy, to the pixel). Then, in the pixel, a current is supplied to the light
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| ogi cal operator. In the present invention, the current source circuit 420
is set in correquﬁ'de’nce with the signal inputtedifromthe output term nal
of the logical operdtor. The sanpling pulse fromthe shift register is
inputted to one of the two input termnals of the |ogical operator and the
| atch pulse.is . inputted tq the other. The | qgical 15 operator perforns

| ogi cal e(')nplgf'%&?l'(’ngﬁtfmtaﬁ‘éo@%wi‘ﬁ thetgpay ﬁﬂéﬂ?%ﬁﬁﬁ‘“é@ﬂaputs a signal fromthe
output term nalh}. In the current, 38urc,e circuits, setting operation or

i nputti ng operatt BRTENE SPUEE sirgit 29 f Figs JGris 8ot ¢apahle of performingothe setdingr om
the output termnal of the |ogical operator. The current source circuit 437
and t he APGFAlOR a&@dh&emewr Ogeratigngsipgtapeqislyy Jdo thepcasg wheres dinef iseftingt i on
of the current source circuits shown in Figs. 6 and 7, Fig. 29, Fig. 28,
and Fi g.opguationhand: ther input operation gieed uptle pafomud sinpilapemnsly aprieass ywdbem but
a plurality of systens. In Fig. 4, while the latch circuits are configured
for 8ne cuplenhsourconirclits are gecfemblynmipptied 16 aath ofla prnility Wfrsighal Bfes ddchi s not
limted to that. As shown in Fig. 33, a 25 plurality of colums nay be

conf i gurefdwhicht isecanmpeted iwith a plupdlitgrofPixeE, arOWHRIRER FRAIdAUMAS inphbli S
possi ble. While Fig. 33 shows an arrangenent of two video-signal constant

current petioi.e How&&:, Enikheiting dpctatidieah beOptrforfied GWIthiaNd peAYd fa‘ﬁriﬂgy be
u

40 perform setting operation for the two video-signal constant cufrent

sour ce - SuhiZehé Slgnalbtiedd!I6,, N HER ifgut dhe GAHEY DAY AE SHBRE Thle LHR,fUI T et

source circuit 437 and the current source ui't he advant ages

t hereof .;n )iﬁéf)r’ovi’dbdefﬁﬁgﬁblhes%@aéﬁ k&%\éh'&ghﬁmﬂi rcuit of Fig. 6A for the

current source circuit 5 4 current source circuit 438 will be

desgpi bed. Usi . ireu in.Fi g...0A all.ows t decr ease
of fi Ee nunber Ag‘?] ‘?’ng‘é‘f g?%srls;t ltj%jcgfeﬁ'grc?'gﬂﬁéte%?"#eh%“ FOshernip gach ofy t he
effects i atd i.n the aracieristics, of _the transistors., I.n other
wor ds, sfﬁ S(E\eﬁg t?rfagggilsssotfél FCWSP&QQ?’%%&B?JS@% pg?‘lf thﬁ&ugcqtrsgﬂgchrgpu 28r

i nputti r}lg olgerptiﬁn aLF t he, i dent i cal tr,ansi(?,t or, fHg)ey are not affected by
the vari"5¥ ehet BERANe, UPR=Chgourse, HL§Tes Hrikcult diagram figp fhe case wheredthe t he
current (in sett.i ng gBerati ?n cannot be jncreased, setting gﬁerati on cannot
be per f SFAPSHAI S Qipabpynel type 1s shown in Fig. 48+ Refegring to Bigi 49F, avmeral 3dnds t o
the current supplied to the latch circuit fromthe video-signal constant
cur rent 9€B0tes @ vidry-signal cuprent sourcsi . £3eh switehes 3240 34dea semicoodmctondeFic.  34.

15 In Fig. 34, a current flows fromthe pixels toward the current source
cirddit (?fﬁ Been havingghawitching funatiormmerahds dinotstal toansistort(pechanwel ent vari es

dependi ng on the pixel configuration. Therefore, Fig. 35 shows a circuit
di agr amtypronnemengt 3@ dendtésomeapacitor device, and numeral 37 denotes a pixel. In this

embodiment, the switch 34, the transistor 35, and the capacitor device 36 form an
electric circuit corresponding to a current source circuit 24.
The transistor 35 is of p-channel type. One of a source region and a drain
20  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 device 36 is connected to
Vdd, and the other electrode is connected to the switch 36. The capacitor device 36
plays a role of holding the gate-source voltage of the transistor 35.
An operation of the current source circuit 24 of Fig. 19F is similar to that of the
25 | current sourcé circuit 20 described above, except for the current-flow direction, and
thus, a deséription thereof will be omitted here. In the case of designing the curren‘t

source circuit in which the polarity of the transistor 15 is changed without changing the
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fromthe circuit source circuit toward the pixels.;”Ijn this manner, a
circuit in the case where the direction of the current:is different 20 can
be configured by changing the polarities of the transistors. Alternatively,
by using a circuit of Fig. 7A in place of Fig. 6A, a circuit in the case
wher e th%‘“&‘?“r“éﬁ’tw ewe%mtﬁ@cemt@mgrm ofiHig-cte may bgnefgrensedhe confi gur ed

w t hout changing the polarities of the transistors. Next, a case where a
current mirroNotgthayin Figs Xhdhe currem-Jowediréctionnipl thy sdmasas2im Fipe 198 frent
source circuit 437 and the current source circuit 438 will be described

wi t h r ef whighcthet igamsisgor 3% .is loff n-bleartneb typeanThe taapsaciadr ddviceC 36 ri€ onfddtéddr
circuit as in Fig. 6C, when the value 41 of W(gate width)/L (gate

| engt h) bétwebe the grasi ahdrthe aooret ef thieotraheistpi 36| s The sHade bowRtiall Bammd hat
of the transistor connected to the video-signal constant current source

109, St hetransistenB5 wakide bstwithni 1 seitip dftRatioir 88 $he ifut S@e&%m ﬁ?ﬁé‘?&}

source 109 can be made high. 5 In other words, the val WL of

transi stévenf Whef &ht i 908r@PB6RAIANvArFesS Rincdi HBCEatt Ratrck hf'olié%taul‘[i . ll\é%mé)c{, 4 he

transi stor for inputting operation. Then, the current for -se

oper at i Ofornid? @perafion idinlsthemeg. f!1 owing fromthe video-signal constant
current source 109 to the latch circuit can be made high. H gh current

al | ows el ectrigak gﬁg}gg&st&tﬁggg&%hé&ﬁrc%y inrfiaﬁgﬁtcgvyﬁ?ﬁ\é\hgsg@ggégﬁznpg@ég&

capaci t ance acconpanyi ng wr ere

qui ckly. i.ng_oper.ation c be per.f.orngd gui ckly. The current
m nor ci Z%-Eéljltsl Daglﬁli :!?eﬁgqrﬂgealmgﬁluﬁﬁgsaﬁolaég -Fﬁw?&%épép&@ matiglyy gat e
el e&tor odg in ctBrrﬁBn &F] SIL ctrical Iéioconnect ed thereto. Wien the two

transi stors BAPY IFRUEh NI 2 Frent dlows gaong, cirgiit elegisntsut Figa291P showadhesour ce
termnals,or drain termnals of the transistors also vary. However, if the
two tr an?}ag’(oé'?é‘l’ H’é%e‘?“gbﬁ creent flowing through epch path and the Himevehengho sigpalt t ed
therefrom do not vary. Conversely, the characteristics of the two

transi st e dey i oviden fpthg surent soyreregireit Fig. v2E shones ohe pelatienship
currents. In other words, in the current mrror circuit as in Fig. 6C, it

i s suf fiRstwaen the volage wecumulatsds inopscapacitorgdevigatd6, dhacisy dlike gate-sanmon or
el ectrically connected thereto to have identical characteristics. There is
no need Yaltages afitiassistos 43, 44,handi the tinee whemnthe sighal cakeat Lodes WetBRYE tiehe
identical characteristics. This is because setting operation is perfornmed

f or 1&achcurtent sourcs oircwie. Further in tHercimuhtatiagvamd of Figs. 26ASHI 10CS ingRerdlon t he
transi stor for the setting operation and the transistor used for inputting

oper at i odenoteshavided RignalledrireMabufddar ASKREN 31 iE§ scmWDMIUEBP dbiige hh@RgiaSt O S
havi ng no common gate el ectrode have not identical characteristics, “setting

oper at i aswitchimefunetio dnAnéralsof3 AREN QeiidtE ManSINSELE-Slandli fy; e#, hahil A6
variations in characteristics are corrected. In general, |R he current

M rror cddnotsta d8pdcitor d8vicdand REmEMP 47" RNSies taoﬁﬁchgglg glgs %nﬂ%&lﬁngﬁtgg}cr ode

in common or electrically connected thereto are arr in closeé

ELS? ;2} 'ééri():'igc?nl g%,ctl(f)i]g: Ql[;f\gfs%d;/r\g 4?;%?;?%%61??9 Gpidifor @yial4e Q(?m})(r)]sct 0F electric
20  circuit corresponding to a current source circuit 25. Note that drawing lines and
reference symbols are shown in Fig. 20A, and since drawing lines and reference
symbols shown in Figs. 20B and 20C conform to those shown in Fig. 20A, they are
omitted.
A source region of the n-channel transistor 43 is connected to Vss, and a drain
25  region thereof is connected to the video signal current source 41. A source region of

the n-channel transistor 44 is connected to Vss, and a drain region thereof is connected

to a terminal 438 of the light emitting element 47. One of electrodes of the capacitor
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Referring to Fig. 36, let the magnitude of curreny'applied to the pixels be
"Pln the two transistors of the current mirror circukttas in Fig. 6Cin the
current source 5 circuits (the current source circuits 437 and 438), if the
value WL of the transistor connected to the pixels is W4, the value WL of
t he trandpdcoft évemacctedta ¥ss (the sowress ofithmtthndistoms 43samictd)] and(the othak) . Then,
the current val ue becones twice in the current source circuits (the current
sour ce ctlecuodesthent ncbnad@yd toTthegate dlectiidds of thicgrankisands and 48 Umpent

source 109 supplies a current of (2 x P). Consequently, since the 10
current sappitoedeviceoss plags ¥ isleof EblINR gROBGIBE Volapek OF theSPiisiford 49 ag@n be
made high, the setting operation for the current source circuits (the
current ggurce circuits 437 and 438) can be perfornmed quickly and
accurately. In summary, by enploying the current mrror circuit as in Fig.

6C fag a currRpte MAULE a ﬁkﬂéﬁ%&ﬁg&éﬁgﬁmﬁé " dé{ﬁgr[{ggts?%’lmf‘ﬁ.g%fp”ate

val ue, the current suppl 15 fromt eo- si gnial con urr

1 j I i . at. f th
curront o EReile, ATfreR! dhresbihdind e S R o g PR TR o C B ieon on

current gl i charge to,be carri.e uickly to a wiring gross
capaci taﬁgiarg}p‘)‘?irc %n% E‘ |E !:ncglﬁlle\(/l\,i'? ?h%é%“@r\'&? byeditt rﬁﬂﬁ‘ tge SPESHSOUCHITCUIt, ¢ he
steady state, .sefii operation can be perfornmed suffjciently. In

per f or m %S p?(?]véé% e\“ttpgélg§§ lgl?e(ﬁé‘fei @i, }Ef’“éeé’rc{’éf‘ﬁe é&-i@dséf“t‘%&fﬁ‘ﬂ,fohi gh
current gLI ws the.circuit to eﬂ%er a steady state_ quickly; thus, the
setting SPEM%F¥Rjaining thg ouilineraf the-Felatiomshipjagiang,the yidegsignah current|seyrcet he
duration ?f setting operation is conpleted before entering the steady

st at¥? | flcthe quEentsourcerciuit 28 kansk the pixel 47 cndetailerbillusigatiomofithe etractng
operation cannot be performed. Therefore, high current allows quick and
accur at elssenittelg operation for the current 25 source circuit. However, the
current mrror circuit as in Fig. 6C includes at |east two transistors
havi ng a gat elncthe comrentsoinrce cineniv 25 of Fig. 0t theasidcs pf dorwnasiststs Ydandidg,
wherein the 43 variations in the characteristics of the two transistors
cause t hereignpostant riderefnaftere using rdéffi¢retude fasérice dyinbeolsgh cay® wiideesdizestdFe

magni tude of the current can be varied by setting the ratio WL of the
channel thedtdnsist@rnd3 ahe 44 henidehtit2ag8 A chseothe 61285 dreanatuslipdittedediviiflafeent
values 5 between the two transistors. Generally, the current in setting

operis i Odescsibed! Rbfegting {0 Wigs. A0AOW JUC, Ak Edse Stckd @ SRS bgh;eoc%ns%‘ér'{]tﬁs qgrrent
e

in setting operation corresponds to the current supplie rom

n sett SP cul) € ; wheq th
Vi deo- s ihla aRriabAglly SRR G oy Ribd e UAIRT R0 1,0 Gl e

circuit as in Fig. 6Ais used, Png 8perati on

and Lhe. Exsehite ettt (RIS 08 ABALL BRNAIS AHERLER BLAKCARRE, .

Therefore, the current I'ng operatioh cann € se
the trangi aLtQb af \irN nt . n _setiing,operatij.on.and_the
transi st o? %lo% assg%np?f %ﬁéﬁg‘r %ﬁglgﬁa?lr%ﬁrtc?{ #‘lﬁ’zbgogg%{qagh‘eaf’l’zeestoﬁ % denti cal .
Ther ef or . affect ed the variati bet we he transistors
at all. ﬁgg%%}g?@nég{%dq% arleéic%p&ugfl%l ysine ﬁé’éﬁlﬁﬂ?%ﬁﬁf‘)wlg‘?‘ﬁi@a‘éomi nati on
int latc Cil‘CLliht such as to use the current mrror circuit as in Fig.
6C o pEtIRL each i ISIQf rent is desired in setting operation and to use
the circuit as, in Fig. 6A for part where nore accurate current is desired
to output. Figirstathecaspwhere the siges ofthe tansistarsed? andedcare meytnally identical r cui t
as in Fig. 6Cis

will be described. To begin with, operations for retaining the signal current Iy, in the

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

Fig. 20A, when the switch 42 is turned ON, the signal current 4, is set in the video

25  signal current source 41, and flows from the video-signal current source 41 to the

current source circuit 25. At this time, since the signal current Iy, is flowing from the

video-signal current source 41, the current flows separately through current paths I,
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used in a loworder-bit (first-bit) current sour ce circuit and the circuit
as in Fig. 6Ais 20 used in a high-order-bit _(seCOndf biit) current source
circuit. Transistors operated only as switches nay have either polarity.
Fig. 4 showed a case in which the circuit of Fig. 2 was applied to the

ci rcuit awd Ipinmtheznrreaigpneen cirauity20, as shoyen imFigh?2@h. Fip 20Drshows thef Fig. 1 is
applied to the circuit of Fig. BAw Il be described with reference to Fig.
37. 25 Relationship at thiFime. Neddless to cgothe irglatidnshiyi rapressod 8N},), =SNRALI ed over
a video line is supplied to a current source circuit. The setting operation
for the currerfhesnomest the cortet startsuertiow feth he vidsooyigan cerditisbuicba1f i m ng
of a sanpling pul se supplied from 44 the shift register 418. For exanple,

Wit h t hesinenid ¢hargd is¥8t sdcufriulated i'the chFaditop Uévitd 96, ARE rahdiBrs(BUndefyt out put
to pixels) is started after the setting operation of the current source

Ci rceit,art OFF. GlAéd_éW'liﬂg PRI af@HUCOT| & edfablishedo be performed by _
sequentially setting %,e current source circuit on a colum-by-col um basis

and t hen perf]qfem Qghgﬁ‘%n B&Jmla?gﬁgfa;t&qm éhgﬁ?‘g’%??fﬁ%e%’%%% of anal og

intensity-level assig or a gital 1 y l'eve and Fig. 38

The i r ot fdE%?*%é’%ié%?ﬁ'ys%’}hb%@%%%’?f#?g%?ffﬁfeia%fé'ic?c%@gﬁ“gw%v%é ca
i i ) i ' Fi 38 i [ Fig. 6C 10
Fur Cher b 20E G Wieh W bof@nial feitne G Ine Sefodek ok rebetcd Ve it cui

enpl oys fhe cirecut of Fig. ' a 2-bi urrent source circuit enploys
the ci rc‘{iilll Eig @bg?heéﬁnsis?f“f ag a&arﬂg&‘ﬁ ‘%?CC'tF?ﬁ‘e a%ﬁgﬁﬁ%"sﬁﬁﬁﬁhﬂjd@ of the

vi deq signal_ current (is increased by changi ng the value WL of the 1-bit
cur AOnt  de56Ribed Ahove, gince Iz bigtikenhile Iy gra %‘Eg’tq%&% therqugientkaeppe
performed in substantially the same period of tinme as that of the 2-bit
current Hewing, rkhe diarge accumplationds continuoyslystfonned in thetdapacitor davichid6s i r st
to last colum, it takes a long period of tinme to input signals to pixels
in col ums clBegotendial Hifferenastbetv@renttioth tiehrdectivadnsiof the capdaitondevitod®r to t he
| ast, pixels in the next row are selected i Mmediately after the video

si gnal hesvdsesnhé gasersvete voltagd ofi eagh ofithe telmsiseas 48l apd Al 0Thed, the cHarger
inputting 20 signals to pixels. In such a case, as shown in Fig. 37B,
scanni ngadcumatatidngp decchpacitdrivevviedsl contntdsamtid 8achaehe gaievdoles? valtagdycprcent er
to increase the duration of inputting signals to the pixels. In that case,

a saanni thg tlabsistody 43 endi#t4 gdachesd Hdavired VERELE) tha as A voltagd\ @V GSY thaddifhws ght of
t he pi xel section 402, wherein the pixels are driven using the

scanni nothk itfafisitor M8 (& be Hekwn wifk tHe Gidfehit BY),. aWheR R Ekge zﬁ:}fﬁﬂu{aﬁbnt he pixels
arranged in the sane row, 25 the duration of inputting signals can be

changed RahitGaeA (BN irt if rﬁg.@iﬂgzﬁ{ the %ﬂﬁeﬂth?st‘o?ﬁn gbﬁﬁ%l Furttel $inc? {fle ShOWs out put

wavefornms of the right and scanni ng- | e circults 1n the first

At pilshst RS 43 ¥la ARk A N, gy SO S RMisALa IR A1 To0T St er AL B9

Since the duration of inputti si'gha | eft pixels can be

[ db [ f in Fig. 37C . facili [
point - sequent i F RIS R Tyifng B SR bl Moo < eiaitod VB BT r osent

inventio t.he, | ayaut _di am.of the current soyr circuit arranged in a
o o | osefitEs boane pie 2BC7 Bist, vk IF Bnined G b6 Vs aifioneh ng
thereto | s sho in Fig. 5Q. This enbodi ment can freely be conbined with
the fi rs'thetago‘t'grllya?ﬁ?“@ﬁ‘k)ﬁﬂ‘?fﬁ‘é?ﬂ is refafnedyp thegapacitprifleyice46; thedranpistons dknt, a
detail ed configuration and_the operation of the signal-line drive circuit
403 shovtfd 4 FE PN Bpcurrant ideatigelwith thesignah cenens Laaiflowisfrom the pizelsiZgnal 10
line drive circuit 403 used for performng 2-bit digital intensity-levels
assi gni nhug, the signall esrrented ininput teethe péxed o At thiFtigie, Sen Biegtrarsistarid iki g.  26.
Fig. 3B i.s a schematic diagramof the signal-line drive circuit 403 in
per f or ni seg t@opiratedn gistlrationt repiing yvendyf e spasiegithingrolthie osihgtahsikiopas dri ve
circuit 403 includes the shift register 418 and the latch circuit 419.

25  varies, the current flowing in the pixel can be flown without variation.

In the case of a current mirror circuit shown in Fig. 6C, even when the switch 42

is not turned OFF, a current can be flown to the pixel 47 by using the current supplied
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15 A brief descriqrron‘of the operation will be given. The shift register
418 is configuredlughng a plurality of colums of flip+flop circuits (FFs),
to which a clock signal (S-CLK), a start pulse (S-SP), and a cl ock
inversi3¥ signal (S-CLKb) are inputted. Sanpling pulses are outputted in
sequenceTQR B e sigagl Gurrent soysce 41 Hhatds, the seiting gperntion frsettingl i ng pul ses
outputted fromthe shift register 418 are inputted to the 20 latch circuit
419. To signal fosithe cusrent spurca tircuiy 20 cayn be énplemented; simoltaiegnsly widi dict al  data 1
and digital data 2) is inputted, which is held in each colum in accordance
Wi t h t heoperationdinpiut pperation)fgr inpattipnpdigmd tpthessizel. A 1-bit digital video
signal is inputted over a current |ine connected to the 1-bit video-signal
constant cur r é¥dxtsocase evhbfOthe Bives of iettrahisBidrak3 vnd 49 asd @aalallydiffevent t ed

over 2 5 a current.line connected to the 2-bit video-signal constant
currBnt weiblbiecdes¢ABed. TAR opérgfioh of thelcaiien{ SRECRGRANIT shifildrt6 thd sRResi gnal )
set inthe 1-bit and 2-bit video-signal constant current source s 109 is

hel d in deb@ribeddpRrations thetefdre)a déseription théradFORilPbH &ﬁit}eﬁ (HSP@_ ed gho the

latch circuit 419, and the 2-bit digital video signa Igital data 1 and

digital sakdrdle t*?ﬁis@kt&lg 4?_*3%'@%% Aty diftorbRt, itl%%%fg&lﬁtschf‘rgntt 'aﬁéée‘l“s

connected to the signa ine. T atch circult sone

responsi - £ 0. i [ Qi gpal .to an anal Si | . 5 Next,
t he conftlmtjjglrd‘aﬁt8 is%ﬁgﬁgg‘ﬁg@ggﬁ%g%ggl gél ﬁ‘gﬁﬂbliﬁ!gpevrﬂtlfr%t e%%‘?q?gg c\%\' #2r ef er ence
to Fig. (D&l sho he,outline of the signal line drive circuit 403
for per ftg?tnﬁf dn‘gs t?bstlhf plﬁ%’zﬂ%’aﬁ‘hiz ﬁfiﬂ%‘?“tﬁ}g?féeféwcﬂg@?@ﬁ#ﬁaﬂ élfeo‘hfﬁmt“ﬁ% ith to
(i +3)th .t signal, lin Simlarly, Fig. ows the outline of a

Si gii | - |‘¥°}QD°“d‘r‘gSé’al£ﬂC§ Bgﬁ‘{ @a&ww@%mﬁ&n@%&oﬁ n&ﬁ amsiytors A apdiddy - | evel
assigning arQund the ith to (i+1)th two signal lines. 10 Fig. 5 shows a
case in whi chERET :H\?owérr@ﬁl&F of thestransistertris preferabhcsst laragdharpthatehondi ng
to the rte]sgect_l ve bits are arranged. Referring to Fig. 5 the latch circuit
419 i nclthgBangsteni4.c Rhisds hecayse thiersignah agzent dneueandret ingrsasedaviednrtbai t 437a a
current source circuit 438a, and a switch 439a for each colum, and al so

i ncl udesWAL salue of thesnsistorsdd is set lagsh In this caseewhers theranerent somwdet cit@ith, 15 a
current source circuit 438b, and a switch 439b for each colum. The swtch
435a ands s¢tevighnhecstignaB Biprent du. o lioads (ceassloypadinsapiningrepistaness)icap bt t ed
fromthe shift register 418. The switch 436a, the switch 439a, the switch

4365 arbatged. Shus,the s@ahg aperatiomtarobd esinflytedypidkdy.ch pul ses. To the switch
436a and the switch 439a, inverted signals fromeach other are 20 inputted.

As a resul t, Thearaakisiofe43 biid 840 bf BRWuERNCIJuFd dirch® A5 MRdch BEFiEYr I to SOur ce
circuit 438a perforns setting operation and the other performs inputting

oper at i @OC Fe dfmeclﬁnhélgype%ﬁbmemn&i%msx@ hid144 3Pthe uR¥RI {dafceSdiftnd B from

each other are inputted. As a result, one of the current source circuit

437b andni)be 6£5 cRAneP BIPEC Blere, Figli 41 3R aRGILR IR raR A WiStOMEr ation and the
ot her perforns 1 nputting operation.
transistors 43 and 44 are of p-channel type.
20 Referring to Fig. 21, numeral 41 denotes a constant current source, a switch 42 is
a semiconductor device having a switching function, numerals 43 and 44 denote
transistors (p-channel type), numeral 46 denotes a capacitor device, and numeral 47
denotes a pixel. In this embodiment, the switch 42, the transistors 43 and 44, and the
capacitor device 46 form an electric circuit corresponding to a current source circuit 26.
25 A source region of the p-channel transistor 43 is connected to Vdd, and a drain

region thereof is connected to the constant current source 41. A source region of the p-

channel transistor 44 is connected to Vdd, and a drain region thereof is connected to a
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2 5 In other words,~when the current source circuufj437 perforns setting
operation, the curreht source circuit 438 outputs a 'signal current to

pi xel s at the sane tinme, thus perform ng inputting operation. In this
manner, since the_setting qQperation and the 47 i nputting operation of
the curr ﬁ'f‘“%ﬁg oLt lr‘%,lﬁi%f‘gaﬁ‘&ﬁ’l%e%é? f Sineerf elgctrodes abihe capaeitor desied ng
operation can accurately be performed over a |long period of tine. The

si gnal cf isspnnecied fa squrce) #nd the gtherelestrads is pprnesteddo shd gatelebtiedes
magni t ude dependi ng on the video signal. Thus, the magnitude of current
suppl i edof detrasigioxetI and 44 Fho papacitonddviteodt playsa golelof boldirpgate-sburomi ng
the provision of an image. This allows |ine-sequential driving. Referring
to Fig. 9oltaghsofthertoamsistarnds andid4t he vi deo-si gnal constant current source s
are arranged in correspondence with the respective bits. The total anount
of t#e curr erFhe/apatatiors apthei caireht sourtdeirauit 24 0F F3@WICE simiMr toahnehowne bits
is supplied to the 10 signal lines. In brief, the current constant source

ci rcui t sitheach 6hPigsuFids. 0A0To d0Qi éxxkpaft! B8 @PRUENSIOBiredE#RRN 2R th

? ; a
current source circuits (the current source circuits 437a, 438a, 437b, and

438b) . hageseribRéarithitboPwilf beSiittda!hebe. MU AE! OF B¥ighi t urrent
source ci rcwbts (the current sourcg %i rcul tg 43 a?@ag@gg%%%@énén%ﬁr 8b) is
cont r ol | ggei¥indwhiieh $hdHtarifi [ L rinal. a. . and

hol ds a current (ngnaP %ﬂ?"r%e]ﬁ% @@gg@%ﬂtb&%{:ﬁﬁ‘?é&‘ggg gpugllgalr;:'geé ﬁ'é{ﬂ]\?}lg%ngfnénal
current 1 t Vi | i,ne via the termnal b. The
current g‘gﬁﬁﬁn%ﬁéw%ﬁ%?ﬁgégﬂ&@%%&g@ g’%?naé'ol{frrgériwgi s held in the current
sour. circuity437a_and .t current source circuit 438a. The current set in
the 2 bi t consltnaérs;'zm gre e’ﬂ{}ggocﬁpggpiwc? §"ﬁ8ﬁd’fic¢1l‘gt lllé’ ﬁlﬁ?‘é‘ﬁ"c‘“s‘@ﬂ%‘%ﬂet@i rcuit
437b and_the 2 0. currept source circuit_438b. The switch 439a and the
switch 439 W&%?&ﬁdgﬁ Phesisna nt L 86110 S constant curgent spwige floms
source cj r@i ts 4i7a, 438a, 437b, and 438b) and the pixels connected to the
si gnal | o€ Pixgle AR other iyeords, thesiggal eureent e 5ot 3be candantirurren) sacelBoh ar e
controlled by the |atch pulse. Wien the video signal is a light signal, a
si gnal cisiert¢al ip yalgt yith thei carrent flayding 2o she pixebniThe surrent isinot effected dyr ent
source circuits 437a, 438a, 437b, and 438b) to the pixels. On the other
hand, whelragierisficdaviatipamed] transistors awpplisidgm tlie, curtent saurcecircudour ce circuits
(current source circuits 437a, 438a, 437b, and 438b) have no ability of

f eediShg curr enln, ea¢B of the current source circuits of Fig. 19 and Fig. 6B, the signal current

lsaa cannot be output to the pixel from the current source circuit in a period during
which the setting operation is performed. Thus, two current source circuits are
preferably provided for each signal line, in which an operation (setting operation) for
setting a signal is performed to one of the current source circuits, and an operation

20 (input operation) for inputting Iy, to the pixel is performed using the other current
source circuit.

However, in the case where the setting operation and the input operation are not
performed at the same time, only one current source circuit may be provided for each
column. The current source circuit of each of Figs. 28A and 29A is similar to the

25  current source circuit of Fig. 19, except for the connection and current-flow paths. The
current source circuit of Fig. 31A is similar, except for the difference in magnitude

- between the current supplied from the constant current source and the current flowing
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thus feeding no current to the pixels. Mre speciﬁfqally, in the current
source circuits (duﬂnent source circuits 437a, 438a,:437b, and 438b), the
ability (V~s) of feeding a constant current is controlled by the video
signal; thus, the brightness is controlled depending on the nagnitude of

t he cur rféem thatquerentesourge tcireuiti xBiescurtenTisoutost citcuitsmdiigof6B had Q98 get- from
either of the 1-bit current source circuit 437a and current source circuit
438a ar i simélat, leaxcepf for e Aifférenceuinr magnitaler between ehd turfehi BupplibdCfromeiie

source circuit 438b is carried to the pixels and in the signal lines

connect esbnstant harenk gbairce\and nthef cirfeat 1flwingC Wone Nthe SQIFRE Duf&Uiircdig 72 and
current source circuit 438a 10 perforns setting operation and which

per f or MESpeaffidallyth Bipe3a, GAlY G it vABCW bEMe rondidtér R diffeint Beveen
controlled by the latch pul se. The sane applies to the 2-bit current source

_ it - Pt t
circei tﬁazatﬁgd)pefmrowndaﬁeriﬁ;ﬁwg%wghbgf s. 61 aRll @Eégﬂl;yg?ﬁc ﬁg\&gg;ﬁ]%ﬁe.re” S

of the video signals of the respe s are conbin rsion

in the k tds f u L 15 soukce circuit
4575 and T oAU RERGHOUE ) Sptiyth Mk JRpFLOR It ra HHER s 1 he
magni tu o) t rrespond Lo the pespective bits.

Next , tﬂsgmglu f“ﬁg‘gg%‘?{‘?ﬁté"g‘?‘éﬁ"a&‘ﬁ? eSO teyiedn ENS 1977 P g. 26 will be
descri bed. Referri o Fig. .26, the latch circuit . includes a switch 435c,
a switch 435d,ﬁ'eaea§6:n%f ilhe ﬁ'{fg‘?f sQirc HTgHits Qgg’r’c’é'e%@ia% gilt the stgnal quzent lant
source circuit 438c, and a switch 20 439c for each colum. The sw tch 435c
and t he Shi% & constang current squseq ard the value of the euirens flogang o\t pizel areom t he
shift register 418. The switch 436c and the switch 439c are controlled by

t he1Pat c‘?FPﬁB IR on the {758 of \the bye Arapsistgpiipronided,inithe) curzent soprpeetincuit. dngnal s
fromeach other are inputted. As a result, one of the current source
circuit Bycwards, thesignak ewrrent duwacsst in the constant cap@ot paurtoand the coirery
operation and the other perforns inputting operation. One of the current
sour ce clowingt toathp pineldcar be aubitrerily clianged by ambitrarils 3Rsignirgf tersizase(Wi ng
operation and the other perforns inputting operation. 49 | In other

wor ds, vigate whith)dlu (gaaienzth)) of the twaltrdnsikora ppevided 115ths ehirkMGoaRR GicuRn, t he
current source circuit 438a outputs a signal current to pixels at the sane
time, thdewpes| eutputef 4 pedist isip@aDaeiait TQN to the PikélSs HENBAL in (i 2a& whére
setting operation and the inputting operation of the current source

cirasit svatumioRds pRisto et SlarddIEriAREDS théBvo Bradstéthis Su PR thtdsRNdGATues
accurately be performed over a long period of tinme. In other words, the

setting semabili) nMust be continued until a steady state in order to
performthe setting operation accurately. Upon the steady state, no current

flows to the g : AN S} ry4f | ving a
constant cur ranieaneach SEMPuRk R Xithic B FiEH 2D 3hl Mo SR dhe

current SOULHRE §1ths Yidel FAHS Q) Hég he potential of.a
capaci t ance '(corr es%oneéi ng ?o g %gb ?ﬁ%ﬁ@%gd%agés’fgg Seifing operation for
setting the signal can be performed simultaneously with the operation (input operation)
20  for inputting the signal to the pixel. Thus, unlike the current source circuit of Fig. 19,

two current source circuits do not need to be provided in a single signal line.

The present invention with the above structure can reduce the effects of

characteristic variations in the TFT and supply a desired current to the outside.

25  [Second embodiment]
The above has described that, for a current source circuit like the one shown in

Fig. 6 (and, Figs. 19, 31A, 6B, 29B, or the like), preferably, two current source circuits
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Fig. 6A) that holds.the gate-to-source voltage of ;the transistor. It
follows fromsuchiastate that setting operation i's conpleted sufficiently.
In short, a proper nagnitude of current can be fed in inputting operation.
However, setting operation of short duration nmay cause the setting

oper at i gue provideddforpac signa) dine (eachivolummaitywhichtone of thesuotenhsomese, 15 t he
capaci tance that holds the gate-to-source voltage of the transistor is not
at a corciroits poised to perforhin drecdigiat setting bpaation¢gn bperdtdon), anditheanhercannot be
fed in inputting operation; thus, the circuit is affected by the variations
in the cluwfeacidircstirafit Rfuséd® porform the O, in;ﬁ@@péﬁiiﬂﬂgﬁiput&ﬁfehitﬂﬂ? epPfifeat i on
of long duration allows accurate setting operation. 20 Each of the current

source Ghikéluinths Abéeadyednéd 86 atidCind hRlingut oPetaBiol Aot
term nalCli c. Each of the currelrll aéeorurlce ci rcdli1 S g?c ar?d 4033)3 plégggg%% roll ed

by assi aidblthibdubiyedn s SH8Bdinlne o R - (signal
Current ldata) that 1s set using ’taﬁ‘e&e?@gﬁgygﬁgfgg%g%t(g%{w%&?%nt source
109 con 1 0.t ' ek bt t ' " r set in the
i ang s sitedit 428 shbfiin T2, WhiH 188 o SRl ORe Rirpd PG BYWARC 1 o
source ci | 3 [ remt sour jrcuit 438a. The switch 439c is
arranged‘h(tgérmlx(}te'léﬁ%8%ﬁjérﬁgﬁsﬁghorﬁ?%g&cﬁ%?%"E‘gs: 437a and 438a and the pixels
connected to the, signal .lines, wherein the OFF of the switch 439c is
control | ed by IPﬁlée P%TSE‘H 'ﬁYﬁ'@'@?" %ﬁﬁ{mg Wgﬂ ‘Pl?‘g‘l/fﬁ‘?r@iatt%‘“‘?}f"o"eﬁpé‘?s%'éla is a
i ght signal, si ?nal current isaiut putted fromthe current source circuits
437¢c andSigRad inpud Trom an, putput terpynal pba ngical opgsatpr. fpether words, theselfingnal i s a
dark signal, the current source circuits 437c and 438c have no ability of
f eedPng Hgaal dmFig. dicesrespands e thesignal inpyt from the@ugput derminaliofishe logical n t he
current source 5 circuits 437c and 438c, the ability (V-s) of feeding a
const antoreiteenin the prasentriny¢nsignhiheishisingjoperation gf the curtems sourbeciprii#hess i s
controlled by the magnitude of the current outputted to the pixels. In the
pr esent ispetfatmerhin adeerdance with thé sipadl inpis ftdne thef owputttbmninel ofi thelogical
indicates a signal inputted fromthe output term nal of a |ogical operator.
I n ot heropenatds, the 10 setting signal in Fig. 1 corresponds to a signal
inputted fromthe output term nal of the |ogical operator. In the present
invention, theOseIofawo MUl CRmendlS OF ithe 26kital GiRiratbh i Gt GHREQ Mniplinihe
signal inputted fromthe output termnal of the |ogical operator. The
- samls ngpylse &6mf 4 RIPIES akd el oth&Ts AR With A TiEH p@Se.! th AeGogicall djferdt¥P al NPUL
termnals of the |ogical operator and the latch pulse is inputted to the
other. Tiagid Gtraddn &P t0B AR wRiRh IR B ek Fhind!is PRALARLD hnlla SipRall
i nputted gi gﬂgélrs annd out pu@s awsi gnal freom tlﬁg lSo t put térrlrli naa%l.gﬁ?lnﬂ?lﬁe
current §RWuSut drhRHaL; ti i { i 1.on:1s
‘Yuput térhfilallis outpin f{l‘ﬁgn %E%Ph?ﬂp%@{dggﬂﬁﬁtmﬂ% s%Rﬁlr&ta&éJS?ﬁ on’or.

performed in accordance w't e signa 0 he o erm nal
f the |ggi: : I i NG | f | oyi i it
of Fi'g. BRifh RGOk pelfdfmbP al MY (b In iR iR Ry ielngl,
current épﬁjlr% (()a%(%;(%gité shown in Fig. 26. Using the current source circuit

as in Fi WY the nunber of transistors to be arranged, thus
further reduci,ﬂl(\g the effects, of, %@1 at i onﬁ ég the characteristics of the
trafsl stors. | MGEHEME§opge cirgyih ¢ 15 copupled by s¢tipg signal inguiopaths i on and a
transistor for inputting operation are the identical transistor, they are
riot aff&EpERl pyandqys l%& W%l?h pfigndcupgentupplied Bopy tha dersringld, therehtyl the However ,
since the current in performng setting operation cannot be set high,
setting epeamsowge cuewib#2(heutputsiaumsdt propertipmaktol the sipnel gurene (e video-set t i ng
operation corresponds to the current supplied to the latch circuit fromb51
signal current) from the terminal c.

Referring to Fig. 8A, a circuit including switches 134 to 139, a transistor 132 (n-
25  channel type), and a capacitor device 133 for retaining a gate-source voltage VGS of the
transistor 132 corresponds to the first current source circuit 421 or the second current

source circuit 422.
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t he vi deo-signal constant current source 109. A cirguit diagramin this
cask is shown in Fig., 42. Subsequently, a case wher€ a:current ninor
circuit as shown in Fig. 6Cis enployed as each current source circuit
shown in Fig. 5 and each current source 5 circuit shown in Fig. 26 will be

descri bed wi tIh theefigt eigentisouick GircdiB421 Br tHesebow &urdn® kire¢ Siré@fit 47 the!r 1 ent
mrror circuit as in Fig. 6C, when the value of W(gate wdth)/L (gate

| engt h) wfitdh B4t dnanké Skth $96RARALARIION bYIhObisRhiSnpst ifBle €fminipp that of

the transistor connected to the video-signal Constant current source 109,

the curr § . i - S . t..gource
106 can TathekShHSRUPRYS S AWt HERIRLION b AR ipll FERLmEPL | o

[or P L deroPREC 2L A0 drfmiipl'a. PACA bl h Ofack gy o) i iBplit VR o1

for inputting operation. curre or 's I'ng ¥hat i s,
the gurrent fl.owi.ng fromthe video-signal co ant currept source 109 to
the Patc °§?‘P‘éﬁfm @%rﬁt %V}(ﬁg?s%gaqn GRYEE n?O"QF?tSé\éo Q\eé:HFFPE‘é'FC’Char ge

15 to be carried guickly.tg a W ring cross,capacitance accoppanyi ng

Wiri ngs,a‘{dﬁ"e‘i'}éwg'&‘ﬁi"&ﬁi‘ﬁ@‘%@f‘@&ﬁ?}‘ew&t 3qdi @‘9@61’?\{%‘3‘“ I thgg operation
can be perfornmed pore_quickly. The current mrror circuit as in Fig. 6C

i ncl udescaXPC'F(gég‘F ‘@\é%‘ﬁ“&ﬁéhessﬂﬁ}aé cpaeit g dlayen o the vidsasignal swimertn or

el ectrically connected thereto. Wien the two transistors have identical

char act eYqus¢e 499 beepames identigal withtaglraineanrienbof thedransistord32er i nal s or drain
20 termnals of the transistors do not vary. In brief, the two transistors
need to be i devubisequently, the dwitchest 13dd03i7yare tenallOFEbydbe signale impat vian ot her
words, it is sufficient for the two transistors having a gate electrode in
comi®n othedé¢revnals aant d. Anaestksindecs predeteonined eharge id fechedinahect eri sti cs
in the current mrror circuit as in Fig. 6C. Transistors having no common
gate el ecipacite dioicedB33nthedransistoaa2 ihEnpaediwitinh capudilagioffiowtinga This is 25
because setting operation is performed for each current source circuit. In

ot her woguttent hivihg asndghitede Bbrrésponding 16 te of HeXigha culrbift I3E! Iif @ OPeration
and the transistor used for inputting operation to have the identical

char act egyidhes 101,133 Ad 1B39NRe RARLH [n? a LOANRLIVE Qfate, Q%urrenhﬂw\s,rﬁﬂ) z{'ﬁiﬁpmmn
gate el ectrode to have the identical characteristics. Even en e

transi st girhebtay it@ﬁlc%@%lﬁii’ﬁﬁpgiaqm: Rerfliffi ! gggp@g;ﬁ?,%%witﬂﬁg&k GBltage of

characteristics, setting operation Is pe or eacn-curre source

har act g operat! e ot ol
genarnl | HeNERRERE 102 (b AIRAT vl AR ARK ol 153 ofhR OIAGHIRY et <

havi ng t i.n n aqr electrically connected theretq are
arr angegvﬂg?\ag% %é%%‘%‘grgeﬁlrhc??gﬁ)?'@g@ﬂo S dgnal cige ﬁ%‘r’““t ov?’seé?dgﬁ dFHiRTGRIPY ot i ons
in the character.isti erepf. .Let e ni t.ude of curr applied to the
pi xel s b%%e%rr‘?"?lﬁté’r E&Z #B&%gﬁ%f%@ %’#tﬂf ﬁg‘?‘gﬁw‘@l‘u‘f Vaiatiogs Ogﬂhﬂi t in the
current source ciycuits, .if the.valuye L, of the 10 transistor connected
to the pfYspiuting tﬁ%ﬂ&l‘é&‘ﬂ?f“f@,c'{cﬁg ‘%ﬂ%é""\l\ﬁﬁd he magnityds ofitha grreabnnect ed
to the video signal line is set to (2 x WA . Then, the current val ue
becones IRUEY the pet Ratbe e@adtolledur ce circuit. Then, the video-si gnal
constant current source s 109 (for 1-bit and 2-bit) supply a current of (2
x PROr (4 x PRefegingtediigndB,a cirquit indudingtsvdtobps i ¢ita 145hm thaesistoddd2si gnal
constant current source s 109 can be increased, '

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

transistor 142, and a transistor 148 (n-channel type) corresponds to the first current
~ source circuit 421 or the second current source circuit 422.
In the first current source circuit 421 or the second current source circuit 422, the
25  switch 144 and the switch 146 are turned ON by the signal input via the terminal a.
Further, the switch 145 and the switch 147 are turned ON by the signal input from the

control line via the terminal d. Then, a current is supplied via the terminal b from the
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15 thus al |l ow ng the setting operation of each currgnt source circuit to be
perfornmed qui cklytand accurately. Since this embodinment perforns 2-bit
digital intensity-level assigning, it is provided with four current source
~circuits (437a, 438a, 437b, and 438b) for each signal line in Fig. 5 and
two cur censtastcwrrcet snurcal @%cqnhgdted smthe43sent fing, asdalchaiggnatetdinebinithe 2 0

Fig. 26. The current source circuits (current source circuits 437a, 438a,
437b, amdpaiBbievine F43). The ahatgt isaretainadantthes capacitorcdevingi 143 utib arsigmal sour ce
circuits 437c and 438c) shown in Fig. 26 can freely enploy the circuit

conf i gurcatreft g, Othat is €loskl fréml the 0okstnt Cufréit SourceN@becOmEs WentiGal dith o/, Fi 0.
29, Fig. 28, and Fig. 31. The current source circuits 420 2 5 may adopt not

only oneirfiTufBhOdH tha brafisiStoP 142 aWWHex (Ré switshh €4% and M8RWIRR 199 &E@m}n&pur ce
circuit held in the latch circuit is a current mrror circuit as in Fig.

6C, ghe oyl Mﬁccvxg @Issuf%%mié (ﬁﬂ?]ﬁhé aaadibtbr P48 1@t to GRSInRtRinsidRY Pe 53

varied for’ each Thi s al e current in setting operation for a

| ow or deyf, ircuit, that is, the current flowing fromthe
| ow- or d?r‘t?tg%'%m\?/)l“{ jical |gna dC@oﬁstant current source 109 can be made hi gh,

|l eading to a [ ti | ue i he

t ransi st or co?#ggﬁgﬁ{lg tF%sé\g& 20143??3%%? Q‘E‘Egg&ﬁ? Sé%'f\{{ {:%13109 IS

set higher, than.the L of th transj stoor connecfed. to th ixels and
= onal *NRRESTARAE &g B Axatepiip, biha calsnflrfésrﬁepsfm isirgipine ih 8 1 ng
operation is set |arger than the value WL of the transistor for inputting
oper at i STPacHgr deyige tlgéf the trapgigtop 447 has 2 GanabHity pbflowing 2 AyTIfdakIESN, t hat
is, the current flowi ng fromthe videosignal constant current source 109.

10 M8weveagnitude cemfrp@ngmﬁ torthat of thecsignal gurept Igiug If the switchJ@d ds trnedetest t wo
transi stors having a gate el ectrode in common or electrically connected

t her et 0.2 egmdpctivrestatgpa curgensiis supplicd 49 9 pixel cornegtedde ithn signal dine viaitheent s
outputted therefromal so vary. However, the magnitude of the currents can
be vari ddrmipaket Al Hys tine, siacé the\gate wiltaghef Hteatransistari 142ls Waintgintd by tieannel

|l ength L of the transistor to different values for the two 15 transistors.
Cener al | capatitve device A8 at a psaletdrminedpatatvolaage] 5dmdd clrigit cotrbypondingeai ng

qui ck setting operation. The current in setting operation corresponds to
the cur riassigablP@irieat 1] A6ws e a \drif fegion) 08theGRMSIsRN 142U Thas)ithe eEci€of 09. On
t he ot her hand, when the circuit as in Fig. 6A is used, the current flow ng

in 3s0 Stﬁ&khﬂﬁct@ﬂ@t'i@%r%mﬂ@@f s eoistiiting th@Wighal line driRWitcduitds pRraE&d,i on are
substantially equal. Therefore, the current for setting operation cannot be

set hi Qkhnd"iﬁ@%iﬁ%htu&é‘@f &E%ﬂﬁbﬁttnﬁfmtftgrthéb‘lﬁgi SN SEbARE. 1 n setting

operation and e transistor for supplying current in inputti ng operation

are the identiggbo (RGHRIQE 144 AREYASREWUendbhES T, Dite LI syEL 8t 1 NS

bet ween the transistors Accordingly, it is pre era e to use an

appr opri @t@nt&l?om@?} Elgigfo?:hb inﬁ‘g&%ﬁb Gé ﬁ{é% W{'{n’c %Cahre t s?nc'iﬁ the

current ‘mrror Clrcul par ere hi current is desired
Imr;r Zegz L;‘[‘}%é& l'eg:éﬁlﬁfr elr‘ht ? gal%iggﬁrf ti{]eelégill}? chlbsltt;[lb\ggd Iaﬂo ﬂle t?ée‘lsis?or lef , '}mam ere
20 the transistor 148 is automatically turned ON. Here, the transistors 142 and 148 are
connected in series, and the gates thereof are connected. Accordingly, each of the
transistors 142 and 148 serves as a multi-gate transistor. That is, a gate length L of the
transistor varies between the setting operation and the input operation. Therefore, the
value of the current supplied from the terminal b at the time of the setting operation can
25  be made larger than that from the terminal c at the time of the input operation. Thus,
various loads (such as wiring resistances and cross capacitances) disposed between the

terminal b and the video-signal current source can be charged even faster.
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The current mrror circuit as in Fig. 6C includes at-|least two transistors
*havi hg a gate el ectirode in common or electrically ¢onnected thereto. \Wen
the two transistors vary in characteristics, the currents outputted
therefromal so vary. However, if the two transistors have identical

char act erCeuse@sentlly/the Gesting Wperafivh Rad beSorhpRBd diicldpur ce S termnals or
drain termnals of the transistors do not vary. Conversely, the

charact eri sti ®Fot@that Py, BACIrfRPSidE!te AStrieRire frdwhRh RER ARl diidadiedqh not to
vary the outputted currents. In other words, in the current mrror circuit

as i n Fi qhe Sfuctie dfFig AT FigBB doffesfdi@s to sﬁﬁ?ﬁ&j ALHish ﬂﬁa"tkﬂﬂingle g e

el ectrode in common or electtically connecte ereto to have | 1 cal

] n ‘electrcal 0 have’ |
[0 have (1oad e NARRKRORD, 08 1hl e SARIRES BE b 0 ST BHACGUIRL on 1 <

f ] h. g ' jt. | t ds, Jf i fficient
Por tRo. CREv AR i Spici Iy eing nhfiiatiotitsfo? Fies"Bhcabt sl erehisdo for

i nputtin tat j t.g have the jdentical characteristics. Even when the
transi ot SR AHE B fEminsh . *HetsRiteuE oh A oDt FaNERH FEAR shown in,
characterj stics,, setti peration is performed for each 15 current source
circuit; ﬁ%’faé'?R)lF’e!,‘e‘gv@pﬁz;%i géré" i3} 2P &e aehiratilyysed byapapging dwe switches in
general, in the current mrror circuit as in Fig. 6C, two transistors

havi ng a S§He®indhe firstyareptsquseagircuisd2d|csdhe mam? guEent sevrce girchie a2 of ar e
arranged in close proximty to each other in order to reduce the variations
in the cHigabteristics of the two transistors. 2 0 The current source
circuit held in the latch circuit nmay enploy the circuit as in Fig. 6A or
the &0rrent m rFherstmicturelint whichithe Eirgent §6rcociradit 42Miicluding/for ®ayh sighaloy a
‘conbi nation thereof. The current mrror circuit as in Fig. 6C may be

adopt ed ilineghé heo carrentrsberte cirauits; @atielys thet fitkDinddeboktd Eufirédt sGuredl Eirbiits Sour ce
circuit for part of bits. Mre effectively, it is 2 5 preferable to use the

current m21raad 4220 BshbwasiniFig. 3. Howévek,Qhe phBehtdnthitidalis Rodlimiéd B higour ce
circuit and to use the circuit as in Fig. 6A for the high-order-bit current

sour ce CiFdékhmpRythree diivrénts5uie6 ERUHER 4200mbly B pRIVIRID 181 LachWigfal lin8OUr C€
circuit affects the current value si gnificantly even if the Tharacteristics

of the trppsl i I : j ' Ve St ' isis
because the éﬁ%lhﬁltéed?{/cgpﬁlggo Steggey %?‘ﬁcgl?é%%%&#{rt\tcgﬁ%tes&? Mﬁ%@?%"ﬁ%%
vari gki o St ( i ; e. iations 4 n..th
char a6t err e B PG KBkel el 20 3 o b L 1 hant PR B3 i R ¢ e
hi gh- or deg - hi rent. source circuit js hi initself. sum ng. t hat the
char act efsi[i%'{%? %‘é&otsg Hltecetl a‘tlﬁ%c? 535381\53? CW“?E% OﬁSP&Z‘?ﬁ?‘"{eﬁiS%ﬁ%ﬁ'ﬁC‘mﬁ
variatio i .1l. where the ni tude of. the first-bit current _is |I. On
t he ot her Oafglgsnéﬂ%%'sﬁ%{ ?fﬁbﬁr{ﬁ?? &° 4y ugsddosht ¢ sispalicuprgptfonene pbiiGt s to 8l
the anpbunt of the variatiQnps i 8l .., As just described, even a slight
vari att ot spuves e 42 anda S B i SEOR uHERCIORE. tign fo it |
affects the Igi‘()]h-order- bif't current source circuit. Therefore, a systemthat
i s af f ectSSENahgUITe foneneof the sunentispukce cirguits, el Hhus, 3-ditydisplay e be The
hi gh-order-bit current has a high current value, facilitating setting
oper &0i orPerformedhe ot her hand, the | oworder-bit current exhibits a | ow
val ue of current

This embodiment may be ggbitrarily combined with first embodiment. That is, as

shown in Figs. 4, 5, 26 and 27, current source circuits of Fig. 6 can be disposed such
that two current source circuits are disposed in each column as shown in Fig. 2 from
that one current source circuit is disposed in each column. Then, for example, in Fig. 2,
25  assuming that a current supplied from the current source circuit 421 is 4.9A, a current
supplied from the current source circuit 422 is 5.1A, by supp.lying a current from either

the current source circuit 421 or the current source circuit 422 in each frame, variation
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itself despite of sone variations, having slight influence. Al so, since the
| owt order-bit 15 cdurrent exhibits a | ow val ue of éuHremt, setting operation
is not easy. In order to resolve the above situations, it is preferable to
use the current mrror circuit as in Fig. 6C for the loworder-bit current
sour ce ®fthagurrent dourge ageuitstandicravaiageds in Fig. 6A for the high-order-bit
current source circuit. Particularly, for the |oworder-bit current source
circuit in wihishethbaliment may be atbifrardtyicombiahwith €irstiesit@dihgital const ant
current source 109 is low, it is effective to use the current mrror
circuit as in Fig. 6Cto increase the value of current. Mre specifically,
the loworder-bit current source circuit exhibits a | ow value of current

f 1 owi ng [ThiEdembodimédtys taking nuch tine for setting operation. Therefore,

i ncreasing the current value using the current mirror circuit as in Fig. 6C

decrgases the [g tis binbBdin¥nt SRE SrduRRS ﬂg%@gnﬂﬁﬁ% &Vf&QHélu&ﬁillErtg{ §igngie109‘ t as

in Fig. 6C includes at |east two transi st aving a gate ePe in

COMTON QS R1chicHRdr i HIRST R llF i By QLU NG fg s STOTS 56

vary in characteristics, e currents outp al so vary.
However, the = bi urren ource .Cci r.cui xhjhits t qw val ue of
current out pl}![h'? \g%rh? gﬁlpﬁgé 8?")’(@ snccia‘hdssﬁ?éxeéipaﬁté?" %(?i'é'gl."%ﬂge? 811“5‘1%5,' °€ari ations

in the chanracterist.ics of the transi st.ors .have litfle effects.

Ther ef orP2XClp Arrange ‘Pé‘&tmﬁmfaost“ufwﬁaée ﬁ@g‘la- d@?l-ug?staﬁ‘g’r‘?léﬂ’ﬁ driygrcieuttP3 i ¢ 5
to use the current mrror, cirguit in Fig. 6C. In summary, by enploying
the cur AYl@ TSt s@pning ling;drive circyit ﬂﬁé?ﬂ%esagof&sl scannipg {ing drjve sirgyit 403 in and
setting hhe ﬂue WL to an app‘!rl(i)z?ri ate value, the current to be supplied
f r ofPt hdh& Peraphery ghthe pixsl portian 407 r While sha sigrallimg dsiye cireuitd03 and gte.  Thi s
allows the setti na@opeyat_i on of the current source circuit to be perforned
accur at ¢ scamping \jag drive cifevitsf0dcaand 405moe pravidadi in Fig. 54, Fhgpre§@ti ncl udes at
| east two transistors having a gate electrode in conmon or electrically
connect daventionds oot limitedito thio Theamenlsiraf siriva circiits mhpbeatbitraslyi cs, the
currents outputted therefromal so vary. On the other hand, when the circuit
as in Fidgsigbed depending ort the pixel seattufd. Sigmals are suppliedffomphe atisafe toannot be

i ncreased; however, which is not at all affected by the 15 variations

bet ween sigial linedsive tiacwit 408;aRs fish séanninig linesdi¥edifsudi0d dn@ thé §ecdnd ONhI Nat i on
of circuits appropriately, as to use the current mrror circuit as in Fig.

6C fler pRainikg Hhe dFiveBirent 46 VialFPciefjg. ed and to use the circuit as in Fig.
6A for part ere nore accurate current is desired to output. The

transi stor tqheeuapRralfd ' HBY; ' ity. 20
Referring to Fig. 5, the ﬁ%f@&?gggﬁsf?gngglﬁnggﬁg? g?ﬁ%%‘r’%‘gﬁ? Og%ﬂﬂg 109 is

connect edcdh fatnidblink!dRe clirkhie 40 Wik %8 gl@&&ideh 'Eg%ngfﬁgg. #52? aéz'&é_?){)t?xg first

vi deo-si gnal constant current source I'S conne video |ine

|
(video daf ih?}é RS dri %H&'ii{‘ﬂo{ Dad th%%éo?@gsc?@rﬂﬁé hige d;i&n?rélﬁggdﬁ' lﬁ‘i&}‘ﬂf’% t he

vi deo-si gnal constant current source curr

or osent ‘SHUEHTBAIESR Slltorath e BREatEns Fers nepreDABI e he cur r ent s
supplied fr om, ﬂe 1- bi.t. vi deo- si n?,l copstant current ;source 109 and the
o bR vilgeisteL; é S¢quentiallypytputs sampling pulses in accordance with a clock signal (G-

CLK), a start pulse (S-SP), and an inverted clock signal (G-CLKb). Thereafter, the
sampling pulses amplified in the buffer 408 are input to scanning lines, and the
scanning lines are set to be in a selected state for each line. Signals are sequentially
written to pixels controlled by the selected signal lines.

25 Note that the structure may be such that a level shifter circuit is disposed
between the shift register 407 and the buffer 408. Disposition of the level shifter circﬁit

enables the voltage amplitude to be increased.
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current source 109-€an be equated. Equating the gqitude of the currents
suppl i ed 57 fromithe 1-bit vi deo-signal constant ‘current source 109 and
the 2-bit video-signal constant current source 109 all ows the operating
condi ti ons aEE the load to be equated and also the time for witing signals
to the currenthestiyctue of thesignal ipe geive pscuind@3 wilbhe beteaftenrdeseribed: iFhis t he
current source circuits shown in Fig. 5 and Fig. 26 5 need to enploy the
current ¢mpodiment may be athitrarilymiombisd with Bnitwdimente Atand@ur ce circuits shown
in Fig. 5 it is necessary to set the values WL of the transistors held in
the current source circuit 437a and the current source circuit 438a and the
transistors held in the current source circuit 437b and the current source
circuit @egdithtBmbbdimedtjus, the ratio of the magnitude of the current
outputted fromthe current source circuit 437a and 10 the current source

circsit 438a Iantistdisbadigiehi, URe cotifiguisticAAe e Gpdratitn S0tHe T8Nl e fveent
source circuit 437b and the current source circuit 438b can”be set to 2:1
|n the CHFGRAOSHEGE if € UL will B ddseribldl: 1ffhis Lhiibolftht, WelsiBharlilhe
transi stors connected to the video signal lines and the transistors
connect egi { 1. t i i . f{.guration
and t hee%*btfg%?ghag?q{sﬁ%@fg%aﬁﬁ f‘%g nhﬁg\/@'t%ﬂﬂ?%{lj{i?ﬂ%? &Bgrf'g{r}nqlglgalz- bi t
digital j i . i ani r scri bed. Vier cording to the
fnﬂztngﬁf :l%%l L%Y@ltéggzﬁf_l ?P gg&:r & \&qﬁ] r%%crglfc%rtg z‘b&\,\%fqo?ﬂ%gl% g

present 1 nven rrve circul nly the 2-bit

but for any- ki, n. be designed. on th asi.s of. thj s enbodi t to perform
arbitrary bi &L lg‘siﬁgﬁi ﬁﬁ?ﬁcﬁ\’&c g'r?‘ﬁf?cﬁ'i’ r?gn‘sc Cségfmf':hé‘gl 1VeCt ‘B%H&gdn Weleet he
fir to fourth embodi ments.. 20 (Sixth Egbodi ment]  The vi deo-signal

coné‘t ant PEESIE e vel gyigning 98 ls‘i'ibmﬂiaﬁ"\t?'&!we‘( asgigning. khe %&nﬁlﬂg‘ég%@ed
with the signal-line drive circuit on the substrate, or alternatively, may
be arr angE§lstiBJpglades,a shiftysgister 418 apd mlateh eticuit €8t ain current is inputted
using an IC and so on. For integral formation on the substrate, either of
the current dodliiet deseriptians opthes ppesation wrllghe givano The mibdft registeFi4d8 88, and
Fig. 31 may be used. Alternatively, only one transistor nmay be arranged to
cont rol ¢andigurad vsing \aaplwsality pefnetilwgne of tfhip-flap ciagutst FRsy mpwhichda chockhe
gate. In this enbodinment, a case in which a 3-bit"' video-signal constant 58
current signal ¢8-QIOK), iasstarbphlisg (S-SF)vinidh ¢lhek inverséot sigmal (8 €CICKbate tinmiftteti he
current mrror circuit as in Fig. 6C will be described with reference to

Fi 91523 Sampling pudSes afboutputted in ssyuence/iti sbordagceowith e titkipV 6t sueh sRfals.
dependi ng on the configuration of pixels. Changing the direction of the

flow of currertie caplads the@@ugygﬁMVfﬂﬁn bMe ThEDHEBH 418 Grd GhitftickYioOfhet N

transistor. Referring to Fig. t he vi deo-signal constant current source
109 contla@hSciu@lt 418, T6 thd!taiet cRoll B98LELY{0eh 5bna] EiPhnat 0 a
i ) et 500 AR B0, 2

video line (a video data line and a current line) In accor

i nf or mat dipRaIOAdES ggﬁmwrmlpqu&d} wiien 3rcPhdid B BidhalolVihA$0 aSlc9ialcs wifl @t Al
data 1 to digital data 3)

timing of inputting the sampling pulses.

20 A constant current source 109 for a video signal is connected to a video line. A
signal current (corresponding to the video signal) set in the video-signal constant
current source 109 is held in the latch circuit 419. |

A latch pulse is inputted to the latch circuit 419, and the video signal held in the
latch circuit 419 is inputted to pixels connected to the signal line. The latch circuit 419

_25 is sometimes responsible for converting a digital signal to an analog signal.

Next, the configuration of the latch circuit 419 will be described with reference

- to Fig. 4. Fig. 4 shows the outline of the signal-line drive circuit 403 around the ith to

38



10 The vi deo-signal-.constant current source 109 inCludes a switch 180 to a
switch 182, a trarisi)stor 183 to a transistor 188, and a capacitance device
189. In this enbodinent, all the transistor 180 to the transistor 188 are
of n-channel type. The switch 180 is controll ed by a 1-bit digital video

si gnal . (Ftdthsthireacsignlines. controlled by a 2-bit digital video signal. The
swtch 183 is controlled by a 3-bit digital 15 video signal. One of the
source area &ihd lateh diraiin 419emchifdet he stvitaln Si3$t ar swfich 4U36] hecdrfent Soatcer 18S
is connected to Vss and the other is connected to one of the term nals of
the swi tafeuit8B7 @ cuhrentsshiukeeh cik it 48B\eandfa SWIEChSABY for cadleolamsl. TR sFikhn ar ea
of the transistor 186 is connected to Vss and the other is connected to one

of the 43§ igeonfr6Redby thAnfhingGRlRlinphted Rbmtithe sﬁﬁmgisséﬂnswﬂw s%nﬁ!hgna'
is inputted fromthe exterior to the respective gate €l ectrodes of the

Lransi SLogs Afdlind 3dithasy b \nbo Ediag%evia?ch%lﬂﬁém nal e. To.acurrent 1ine

190, current is supplied romt tertor via atermnal f. One of the

source area d i f t fa@dn conne to 2 5
one of the sgﬁ)r (t:ﬁeehgvrvggﬁéﬁga%ﬁﬁt%r s“r}glér“gg 3;}‘?&@8 st]igrgar% S rcafgéﬁg Hd*he
ot her I's cted t e el rode of the capacitance vice 189. One of
t he sourcg&g‘lf}ga A ?%ugpc?rngl Qﬂp et Sﬂg“‘ﬂgﬁ‘g}"é ‘@nj CHETHSOBES t o
the current the ot her t.o one Qf the source
area and I ﬁ%aﬁeﬁg’é?‘ééet{)‘f‘gt‘)ﬂ@"{‘f’aﬁgﬂi]f o?t i’%c' ‘%ﬂ‘%ﬁ?ﬁ BRIt he

capaci tance gew e 189 is cog{\ect ed to the gate el ectrodes qf the

transi stor 188 °ct °r; Werds, when the puriens squege: fiEcwt fdf perferms spiting opergtiomct ed
to Vss. The capacitance device 189 is responsible for holding the

gat 0 o-Bs I GopEge GFcwhd38 quipyisiassignal garrens tohpixelsartbus perfousing | n
the video-signal constant current source 109, when the transistor 187 and
t he tran@psttiae amsatigreat thensamotinky thhdhisi gaaterj Hpusdttig foperationeardethni nal
e, the current supplied fromthe termnal f is carried to the capacitance
devi ce li@puibingroperasioniofrtbecuiremtesobtd. s dh bd parforinedl at thasare timegaHowiig y
stored in the capacitance device 189 to begin generating a potenti al

di f f er enthe sttingeporaltion o bk aciuratdyperithmed bher Plohg peiiad ofltifidecr ence bet ween
both el ectrodes reaches V,b, the transistor 183 to the transistor 186 are

turned on. | THibeallowpticesequeatistadtivieg 189, the storage of electrical charge
is continued until 15 the potential difference between both el ectrodes,

thatis s, the T SghQ-cafdpCaippltd Ao e Vil lihdRSd ita 8S) AR 4 JﬂﬁgﬁlhimS' stor
186 reaches a deS| red voltage. In other words, the storage of eleéctrical
charge i gefeAling B thelilided stpn4P! THUE, Mk MU of RErkhCATIPHER o 1RS phid A€
proportional to the signal current, allowing the provision of an image (a tone image).
The current source circuit 437 and the current source circuit 438 are controlled
by the signal inputted through the terminal a. The current source circuit 437 and the
20  current source circuit 438 also hold a current (signal current Is,,) set using the video-
signal constant current source 109 connected to the video line (current line) via the
terminal b. The switch 439 is arranged between the current source circuit 437 and the
current source circuit 438 and the pixels connected to the signal line, wherein the
On/OFF of the switch 439 is controlled by the latch pulse.
25 For performing 1-bit digital intensity-level assigning, when the video signal is a
light signal, the signal current Iy, ié outputted from the current source circuit 437 or

the current source circuit 438 to the pixels. On the other hand, when the video signal is
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transistor 186 can-feed signal current can be obtdined. After conpletion of
t he storage of el éctlri cal charge, the transistor é t'o the 20 transistor
186 are fully tuned on. In the video- signal constant current source 109,
continuity or. d| nt|nU|t of the s \% 80 to the switch %ﬁghs sel ected
accor di Adiah sigval 06, eprignt opsse o4 7rey, e CaprEpLsowRe izt 4Fhesie ch 180
to the s&atch 182 cone in continuity, a current supplied to the current

i nes i SO Of Zeedingrsenls S fording 89 GUEERtta he Bixels cFer BeTEravEs analeg 25
the drain current of the transistor 184, and the drain current of the
transi siRensityslevelassigaingy astenab gpment lugds eviputed frospachrrant spuremicircuihe
drain current of the transistor 183 is supplied to the current line. 60
When t hé3pdoi the grixelhdn diespamse o rthatviddo sigaal r More sypoeificaBy, inhthedeuaient
current of the transistor 184, and the drain current of the transistor 185
is sBt aourte2cidcuit 27 amdthe adeendfsovive cincuibAdS8,ahe chpacityn{Vig) be fecding de

| evel of 23 = 8. Therefore, when the values W {(channel wi dth)/L (channel

| engt h) cofstatecirtennss Soatroll&B biyotht heides afmiaRt thus,1fhe brighthesdeisi @nadiiad

1:2:4, the ratio of the respective ONstate currents reaches 1:2:4. Fig. 23

shows a depétfdifplo@teaiaghitude OF eheCatirfclbutpuiiéd {o/the pixdld. ne) . However, the
nunber of current lines (video lines) to be arranged differs dependlng on

whet her the g fifelUbdeséd® idvenbil bH a éfctﬁﬁ 5 apin?ﬁﬂé(i from {He tEhﬁmal?? iddicstsed- Fi g

44 SP\OWS a di agram when a pl ural |ty of  current lines {vide ines) 1s used
09

with's S pded rfin (80 oufl Niklinat BE e RERE Bfto I B ?Aﬁo”{!‘?éhém

bpo1020 scHliE L EOTRR FRE 1 Sl orvdsctﬁoaggsmtlﬂ&w& B @8%;&%&09 L ce :

he ope he sa 4S Uht e Vi e05|gn CurTe ce 109
shown i X cept.,that the transistors 187 and 188 ar ated and
one t or pEGR afetpRE” IR tt ssdnd SpidrteR. J48 P ﬁ‘H‘éﬁt ofire gt dnd fs el e 15
tine 190; erefore, description. thereof wil i.n this
erbod meRTeSRAPdRGe i B T i RAMGH Sk oviout eringl o she Fosi bBstRtor s
conti nuously be inputted through the termnal f while current is supplied
to the vi deo T f@mplige ke f‘PH’eshc {bift rRgistes Je dnpttedHe engr phthe QMM from
the termnal f is stopped, the electrical charge in the capacitance device
189 is deurinals 9édthe legisialAperator apd the latchy pulgsis impHteddadhe pther.t Bhe hugical
potential of the gate electrode of the transistor 186 is decreased to avoid
t helBut mperasdr pesformis legicalaperdtionmfithe twe dnpitisd signal @81 outptB5 sigmaltfroam ot her
hand, with the configuration of Fig. 23, the capacitance device 189 holds a
pr edet ertht romtpud| teorhiniak al Incthar garent hsomedeor eircuifseisetting operaté@d of dnputfing t he
signal (current) through the terminal f continuously while current is
suppl i edbpemtionds pexferndd inaefpomse enthelsigra) inplited éfont the dulputdeminapsfcthe ance
device 189 may be omtted in the configuration of Fig. 24. Fig. 24 shows a

conf i gurlagicalinopskdtbr. one current line (video line). However, the nunber of
current lines (video lines) differs depending on whether the circuit as in

Fig. The current source circuit 437 and the current source circuit 438 may freely

20 employ the configuration of the current source circuits shown in Figs. 6 and 7, Fig. 29,
Fig. 28, and Fig. 31. The current source circuits may not employ only one system but a
plutality of systems. |

In Fig. 4, while the latch circuits are configured for one column from the video-
signal constant current source 109, it is not limited to that. As shown in Fig. 33, a

25  plurality of columns may be configured at the same time; in other words, polyphase

configuration is possible. While Fig. 33 shows an arrangement of two video-signal

constant current source s 109, another video-signal constant current source may be
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61 = 4 or the cireuit as in Fig. 26 is used. Thus, jFig. 45 shows a diagram
" when a plurality of turrent |ines (video lines) is used in the circuit in
Fig. 24. Subsequently, the video-signal current source 109 with a different

configuratjon fromthose of Figs. 23 and 24 will be shown in Fig. 25. In
Fig. 25 PROeE Py “nffé" g‘eglwd’eﬂ-gg‘?'ﬁ'ﬁa? OYFRRLRUTEHEFUCEHY shown in Fi g.
23, the operalltj]i orlg g(;v,t he sane as that of the video-signal current source
109 shown i n Hiegfollowing g cxamples gt a cambinstion Syswm of dhe cwment 8guread t he
capaci tance device 189 are elimnated, and a constant voltage is applied

f r om t heClEskited37mndithe cisenj spwrce| cirquitstd8xandithe advantagasthetenf. 183 to t he
transistor 185 via the termnal f; therefore, a description thereof wll be
omitted in tHiisstcanbexdimpe df employing & circsitef Big. BiAdfor Bie, curreint sg1Rrcd Gidcait
voltage) is applied to the gate el ectrodes of the transistors 183 to 185

t hr obgh 43Veandrthe watrefit sturoev eircuievd8 will bhedeseriedgatiBinght @gfent SoaRp! | ed
to the transistors 183 to 185, the values of the current flow ng between
the sourciscuithas ihPigdr6a allows the dédraasi oft e uhibzr P thASisias Yo Bk tabrah P&Y,
variations in the characteristics of the transistors 183 to 185.

Accor di ngiuy furthér rediicing el oitcisibftvaiations/indRO chard@efistils ot the trhflidtoR! IR
varies. Also, since the characteristics vary by tenperature, the val ues of

current ' : t ; | I vAr, : s { he
ther hanmePMr: SAT Uindif@n T selife Hrb oy’ g 2 k510t in BB g
canbeaﬂg,lr' I . ] : rnent.is _applied the, value
of current éfggls&gé?y\g%#l ggiﬁft;at%%%h{}’?{gﬁg flge:/}g(ftsn“ f%g{?dﬁ) of %gé’ aH%@ St 5W?ed‘etrt?f’i cal
charpacteri stics. €Nyl e..2 haracter.i sti.cs vary. by tenperature,. the
cha?’ gct ?H@Hugrg a(%? Ylf Elelb{vﬁgns?%l e Tgfﬂ?(gn PEfEIng 0DgraQp, Fanpot b incrgased, o\ |
as that;_thus, the current val ype dqes not .vary. In Fig. 25, voltage (gate
vol tage)selhéngas?ﬁrf’ﬁﬁ“ f%“‘{%é’etl?ﬂaﬁgwgd%ml%da& s (i"l‘iwghé‘hs?‘ﬁég OPEREAR| f
whi ch does not yary by the vi d?_o Si ﬂgal. In. Fi,?. 25, the video signal

cont r ol s“QRFFSP tothe surrept sipplied to e dateh sireuif from the vidaersianal ponstans
switches 180 to 182. 2 5 Therefore, as in Fig. 46, voltage (gate voltage)
i s appl i durenbspge g el ectrodes of the transistors 183 to 185, wherein
the voltage may be varied by the video signal. Thus, the magnitude of the
vi deo- si gnal Tgrqitcyit diagramedn ¢his case. is shewn ipEigi 34.Fi g. 47, voltage (gate 62
voltage) applied to the gate el ectrode of the transistor 183 may be anal og
vol 88ge, wherlaiFigt B4, acturegt flows fromsthe pixesttowasd the amardntdodepentlicoiy on
the gray |level. Subsequently, the video-signal current source 109 with a
di f f er erthraughf a gignat line. fHomevehohe difecfion©f 2Re ciddentavittica Aependih@wa the Fi 0.
9. Wile, Fig. 23 enployed the 5 current source circuit of Fig. 6C Fig. 9
enpl oys pikel canfiganitiho UTherefuré,CEig! 39Tshéwg a drduitl dlagam WREE aPurhOflows. when
the characteristics of the transistors 183 to 186 vary, the current val ues
al so varfrom@e theuibtdigée Raogit tdwarkithe piRelsset ting operation is performed for
each current source , thus reducing t%e effects of the variations of the

transi stors. 1HQWRMRAnnet, &iRQiCIAIRe eise'%illl%re the 4inRbh io@@h@&ﬂ?éﬁ ii@@if&?&l?r ation

of supplying current to 10 the current |ine) cannot be perforne

si mglot an@pus! %nwghfbdt ﬁ}ﬁctﬁdﬂgﬁfgﬂﬂc ﬂgﬁ{ﬁﬁ%& gflthe ngl%fyr{! gJAYt?wtaﬂ?elgﬁlﬁ 1;15213;; a

operation nust be perforne ur i erio tine ein

operatiog..l . far . .order to allow the setti peration to be
per f or ne réé"?tsgpgl@??%‘gﬂ{ H@ ?H[k)[g:tlg‘i% %6’5?‘3& i"bme PSP IMIAT %8’6 ctiog qtethe
source circuit.s be arranged, as_.in Fig, 10, so that while one current
source cYPEE (S p‘gf% Caf‘hglsg gbict Fﬂ%ﬁ&‘gc‘gp‘gﬁﬂéﬂ‘it ofhanging thenpelagties @fttheour ce
circuit can _performthe inputting operation. This enbodi nent nay freely be
conbi nedTWStH#O%he first to fifth enbodi nents. [Seventh Enbodinent) An
enbodi ment of the present invention will be described with reference to
Fig. 11. Ref di#%tng cass whefe a quxrend mirgpnaircpitse showndn diig.cef tis mphiiysgpased
above a pixel section; 20 and a constant current circuit is disposed bel ow,
wherSi n thecureahiousen cireuin43 and spoayarknt pourhe cdicgita38|witicbedddsodbend withi t  and
a‘current source B is disposed in the constant current circuit. Equation |IA
= 18 + |wherence todlighlG. shed where currents supplied fromthe current source
s Aand B are |,~ and IB, respectively, and signal current supplied to the
pi xel s i s | dadnahSewditn@sistorsofl thesquridntinifiof ERALIS aREFRUIBE, Wakn fthOGalaet h
current source s A and B 25 when signal current is witten into the pixels.
At that time, increasing IA and IB can increase the witing speed of the
signal current to the pixels. At that 4ine, the setting operation for the
current source B is performed using 63 r 1 the current source A: Current
that is obtained by subtracting the current of the current source B from
the current fed fromthe current source A flows to the pixels. Therefore,
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drive circuit. This-allows the video-signal drive;Circuits to be arranged
both above and beliow, whi ch control the upper and"® I&vver hal f of a screen
(the whol e pixel section), respectively. Wth such an arrangenent, two

col ums of pixels can sinmultaneously be 15 controlled. Therefore, the tine
for set tof WY (epterveidityA. (gtgleagth) of the irapissperamnecad td the gikels dLmaddlowmpur ce s
of the signal-line drive circuit, the pixels, and the current source s for
t he pi xdéha thahobthei tremsista@onnédied toathe oideogsigiul @onstanticarRn6 Suré1009,Tthe S
enbodi ment can freely be conbined with the first to sixth enbodi nents. 20
Exanpl escufdenevgiue sipplidd frbinSthe vaded-signdl i@nbtaiBc@fchd 36028 189 Badbdinldde be
described in detail with reference to Fig. 14. In display devices such as
liquid diigtet al display devices and light 25 emtting devices, a frane
frequency is about 60 (Hz). That is, as shown in Fig. 14A screen rendering

i's psrfornmediged: vadlds, 'tH@%aﬁ%rW?Leﬁp [}Qz tril;lgis%refa?gétﬁﬁg Rk)hf«lﬁﬁfﬁ% §Jt'lﬁ§ﬂ‘e‘?r | ng

of a screen) not to be recogni zed by t human a period

TS R e

period. As an exa ion Tti me

gradati t n the bl L. cat.i on t ent cunent 1. In the
e or ol Bp i SR e it Pol el et rfe%pa? PRfR pigens
subfra eri y.cases, of divisions is. identical to
t he nugﬁ%’gﬁrc& ?‘gﬁi&‘aﬁ’ﬁ lgﬁﬂkﬁ"tcg“ CIQ‘Btbct'“ gbgéglbc'é‘i'?ﬂﬁl oys sloctrigal gharge case
where t e nuriaer of djvisions, |s |dent|cal to the nunber of gradation bits.
Speci fi d819UcklY; b carticd 9. g; Virge, goss cﬁap?féta@ﬁep|369f§apqqmw§neg%rﬁbp@by an
exanBIe IS shomm in which one franme period is divided into three subframe
per +8ds caferingx %P@ymte quickly, Thus, seating eperetion eandrorpevéorped imuuts qiriskludes an
address (writing) period Ta and a sustain (light em ssion) period (Ts). The
addr ess peri aancloslr@npmm@ﬁcmm aginvifige 6C dnelirdgsmatdeagh tivo itransistors kavinga a

pi xel , and the length thereof is the same anong respective subfrane

peri ods.gafheleswedaimcqgamondr dectripally oohmtateidrthenetu. c Whdnethk i tofot traisistdrs Ng
element emts light in response to the video signal witten in the address
peri od Tary An dliaradtedstidspehe tdu&eﬂtssbaﬁpntt&Erﬁ@ﬂsthSFéom&: Einile eedrdh a
length ratio of Tsl : Ts2 : Ts3 4 2 : 1. Mre specifically, the length
rati o oftemminalstcf thepedrsisticrsi fscs eiryt OHdweier, if #re’ twhs transistors h&% idegtical
Dependi ng on whether a light emtting el enent perfornms em ssion in V\:hl ch

onelbf tdharadtesistics) MRS icuekentst bAtgrRREA! hepéfrdedBChOOTaty ! | RHn\IBYsE
pi xel emts light in one frame period is determ ned, and the gra atlon

r epr eserghataciistiss (ot Uihe NG Waﬂﬁﬂor@gewﬁ beauﬁﬂﬁgdlffncoﬁﬁﬁrlﬁ)tt'tf}nva? the P! er
enploying the tinme gradation nmethod wll be described. In this ex F

desor! puifluisheasilott th e RBE! 6 7 !cn.qe&te?ﬁ#?ﬁ()%&ﬂn i g f q 168

A current i nput rrethodlsa tot e pIX

scanni ng T AeERE" dE 5% LandRbiChiTie it erdrtol Sﬁléeéri %Eérﬁglcgﬁwa th'srééa
fhi's fn%%%ﬁa%é‘é&gﬁé 9 g el o R THERE b enndhiptos datbisithod
]?ih?gﬁe nﬁ%gnggrg%nagéﬁ)g)%aﬁt gllcéptiﬁgge @()@*P ht g{pgqg}éll %ra%tlcqlsn?:se ! %g}sl lgrl])eggusg he

setting operation is performed for each current source circuit. In other words, it is

sufficient for the transistor for the setting operation and the transistor used for inputting
operation to have the identical characteristics. Even when the transistors having no
common gate electrode have not identical characteristics, setting operation is performed

25  for each current source circuit; therefore, variations in characteristics are corrected.
In general, in the current mirror éircuit as in Fig. 6C, the two transistors having a

gate electrode in common or electrically connected thereto are arranged in close
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65 term nated, a_,mg the TFTs 606 and 607 are turneg OFF Subsequently, the
fol lowi ng operationlis perforned in the sustain péeri‘od:Ts. A scanning |ine
604 is selected, and a TFT 609 is turned ON. Since the predeterm ned charge
that has been witten is stored in the capacitor device 610, the TFT 608 is
5 al r eadJOXifnityclg eaph othes imordgr ferpdurel thetyagiationd inhthe icharactgniaticscofrthefwo | dat a
flows thereto froma current |ine 605. Thus, a |light emtting el enent 611
em ts | ittpnsistofhe oper ati ons descri bed above are perforned in each subfrane
period, thereby form ng one franme period. According to this nethod, the
nunber of di Refdrting tb dig.s360)fletatiie mpagnitads ofeyirrbst applicdasahe pixelyd RagR t he,
nunber of display gradations. The 10 order of the subframe periods does not
necessarthé twoeteshsistorboft fhe Qirelait rhirfh dRuPRESIn Hig 60 in heV&hiredt ko@ee Shown
in Figs. 14B and 14C, and the subfrane periods may be di sposed at random

Wi thsn Qiufts Whe deFen®dourcd aHekils 957 _amenle_j Ge thé Y1 eWYRdfaRk franbiior N each
frame period. Further, a subframe period S 2 of an mth scanni ng lirne is

shown i eolih&bted. fiPthelpizfR 8 WO khe NakledW/LAN the tednlfsrdd! &)Suhc tg{’%" tlﬁe%{aicgat  on

of an address period Ta2, a sustain period Ts2 IS | me |a?e y started. This
exanpl e | y Ly qed i ' o 7. (Exanple 2] 20
In '[rﬁi s s@é}rpt?ﬁg,qg gi%%@e L‘sWri 'gﬂjﬂr%gis t%gf Eﬁfwcﬁﬁ‘%"?“s‘%p‘&’dﬁ? Hbg\cl ﬁ“r}?ﬂ‘z pi xel
portion i bed wi,th refer.ence te fhat, a | of

any str tf\giltclre ebcﬁggﬁiggh&pﬁ‘fri‘%bﬁoé“?s ‘I’.‘B‘f’f‘étsa@)lt g'lé‘gs“?%gct @ it <‘C|Vtﬂf8§l?ig¥ urrent

I nput portion. A pixel sho in Fig. 13A includes a signal line 1101, first
- and seccﬁ‘?BS‘g’é'aﬂW%ﬁ SOYrqe; nﬁ@ ’l‘ﬂg‘egﬁdc‘fim ,O%z{%c’ﬁ rPr)enf%oPﬁeﬂé!e‘(tbbWs‘bel y

Iingé 1104, a s tg[;lp%; TFT,d1105, a holding TFT 1106, a driving TFT 1107, a
conv@r siHeat ?‘!HVI\’AH@ fhgyyideg-signal congiant fugiepbsquree 104 ¢pnabe made high.t t i ng
el ement éllo., Each signal line is connected o a 66 current source
circuit the gettinggperatipg for the currentssoureso Girewitsc(the-enrrent source opiruits dg3dando t he
current source circuit 420 disposed in the signal line drive circuit 403.
The gat é*38) e8r boprrfaymedipuickly andhpenyrately. 110S is connected to the first
scanning 5 line 1102, a first electrode thereof is connected to the signal
line 1101, aru samgweyry employing the current mirror circuit as in Fig. 6C for a current

source circuit and setting the value W/L to an appropriate value, the current supplied
15 from the video-signal constant current source 109 can be made high. As a result, the
setting operation for the current source circuit can be performed accurately.

In other words, high current allows electrical charge to be carried quickly to a
wiring cross capacitance parasitic on wirings, thereby entering a steady state. In the
steady state, setting operation can be performed sufficiently. In performing the setting

20  operation in a certain period of time, high current allows the circuit to enter a steady
state quickly; thus, the setting operation can be performed sufficiently. If current is low,
the duration of setting operation is completed before entering the steady state. In such a
case, for lack of sufficient time, accurate setting operation cannot be performed. |
Therefore, high current allows quick and accurate setting operation for the current
25 source circuit.
However, the current mirror circuit as in Fig. 6C includes at least two transistors

having a gate electrode in common or electrically connected thereto, wherein the
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el ectrode thereof is connected to a first electrode of the driving TFT 1107
and a first el ectriode of the conversion driving TFT'1108. The gate

el ectrode of the holding TFT 1106 is connected to the second scanning line -
1103, a first electrode thereof is connected to the signal |ine 1102, and a
second &pHatiensda the charaeteristicsnfrtbe twe trapsistors qayse theevasiations efitheqgiursent
driving TFT 1107 and the gate el ectrode of the conversion driving TFT 1108.
A secondutputict thetefrom. t he driving TFT 1107 is connected to the current line
(power supply line) 1104, and a second el ectrode of the conversion driving
TFET 1108 is ¢aowevet, ¢he imgnitedcdf theecueleateanobkegaridd bynsetting kite v tWilngf

el ement 1110. The capacitor device 1109 is connected between the gate

el ect r odke @hardtd veidely AW San@nth@r chénngl Tdngthl D, oA O aaflsistos @6 aliffereheghluesie
thereof, and retains a gate-source voltage of the conversion driving TFT

1108g T*b%wswnrm_etawbitfﬁskaﬁmet;eﬁwanyythhicnﬁ):nt_laia%uﬂ@doﬁchﬁi@tmét HhRohpode of

the light emtting elenment 1110 aré respectively input with predeterm ned

pot enti aa'llgvﬁﬁgqu‘é‘etﬁﬂ Bgﬁxlaﬁoﬁ.i fferent potentials. The pixel of Fig. 13A
corresponds to the cas ere a circuit of Fig. 29Bis 20 applied to a

pi xel . Howev ' . ~ ' [ ' LEf

ransi stor parsySUrHf th 18ubli bRARGSH QotrELoRE U4 Fyfeh! Hrpileg JOIF e
corresp S 1.0 TET. 126 of Fiqg, , the conversion driving TFT 1108 of

Fi g. 13%‘3%"{%‘5%%&6’8 "‘{}‘o"“ ?&@‘%ﬁ%@?- Fig. 29B, and the hol ding TFT 1106 of
Fig. 13A corresponds to the TFT 124 of Fig.. 29B.. A pjxel sho in Fi.g. 13B
el udes a oI Ghie GHhetdiends whep the Eitcuitas i RigqOR s i b ST dLoviRg T |
1143, a current |ine (power SUP Iy,Iine%P1144, a switching TFT 1145, a

hol &Png sefing apgsatiop rCIESH ﬁpww&tp ting operatiog, 3rg substantiplly eqgal. o
capaci tor device 1149, and a |ight Qnittinq el ement 1140. The signal |ine
1151 i s Thenefers, dlie currentdor setting pperation ¢rraot bierset highy Haweyes: the t1gasistone
current source-circuit 1141 corresponds to ,the current source circuit 420
di sposedor supplying gyra¢nt|ipreetting operatiow and tho drangistor far supplpingr aueendfin t he
switching TFT 1145 is connected to the first scanning 5 line 1142, a first
el ect r odeputtisgaperationcare tlecidedtical. tThereforgndlieyl dramotl aBdctedihy the vatadions

el ectrode thereof is connected to a first electrode of the driving TFT 1148
arid a fhetweermreltle ttransistond at hadl. c ocoerdingly, dr iis/ ipreferbble ol 48¢ ahhsppyapréate

el ectrode of the holding TFT 1146 is connected to the second scanning |ine
11435 a donisihatdreii thedetch igrcaif such songetthel chfedthirtor dicuitl 8dhriges©f t he
dri've TFT 1148, and a second el ectrode thereof is 10 connected to the gate

el ect r odgyr ?ﬁrtt\,ﬂfbréi highl (d@rehl s debit8d ﬁﬂﬁktﬁﬁ@oﬁ]@h@orﬁﬁxﬂpw@@Qh@&iréd?ﬁasciﬁm{%r sion

driving TFT 1147. A second el ectrode of the conversion driving TFT 1147 is

connect egla gy l%d??wﬁ%ﬁﬁ&%,a&ﬂﬁte(dﬁ?x‘éﬁf isIeBIRd d/to dlﬂﬁ\}t 1144, and a second
el ectrode of the conversion driving TFT 1147 is connected to one of the

el ectrodes OfFi .h@8 kh&% a%mchftgig?%tglhngg %}%J&Qrcna_ﬂﬁrrﬁﬁgﬁﬁm %indﬁl 'g%%: 149 is

connected betwBen the gate e e 15 conversion I VI | 147

and a se I . I NS.. - tage qf. t he
conver o1 Gl BEEOAEELY 85 ARGl B iRl I BOLRER Xl P 6 Ry, "0
t he ot her el.ectrade of . the Light.emtting elenment 1140 are respectively

i np&t% Wi 'fsﬁ(adp gé‘é%qlé?f#ﬁ'«?&qﬁ%ctogﬁ%‘gIcgnﬁ'ﬁtdmﬁ'é e FMal 1y different potentials.
Not e t hat thenpixel of Fig HgB corres ondﬁ to.épe case where a circuit of
Fig. 6B 20 i s!I4PHFOEPReEH! dBP s s Ay hayefither plagity rent - f | ow di recti on
is different, the transistor polarity i s reverse. The conversion driving
TFT 1147 of F¥ig. 4 shewedarcasybhydichothg circyit pf Figs2 wag applicd tthepiscyittf TFT
1138 of Fig. 13B corresponds to a TFT 126 of Fig. 6B, and the holding TFT
1136 of Figy3Al3Bubsequanlyoadese in whishTthd cirgvit of Fiig. d. isepplied torthei cirsitaifown i n
Fig. 13Cincludes a signal line 1121, a first scanning line 1i22, a second
scanni ngFig. 3A wilPt; desctibed withaeferdncg td Fige31.135, a current |ine (power

supply line) 1124, a current line 1138, a switching TFT 1125, an erasing
TFT 25126, a dReférrigg @SFig. 37A, a video signal (signal current) supplied over a video line

is supplied to a current source circuit. The setting operation for the current source

circuit is performed in accordance with the timing of a sampling pulse supplied from
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. ....l TFT 1127,-a capacitor device 1128, a currept-supply TFT' 1129, a
mrror TFT 1130, a éapaci tor device 1131, a current-input TFT 1132, a

hol ding TFT 1133, and a light emtting elenent 1136. Each signal line is
connected to a current source circuit 1137. The gate el ectrode of the

swi t chi the shift register; 41& o Fae exampleowithethe jcoafiguratinniof Jis. B7Methesipputtiagf j r st
el ectrode of the switching TFT 1125 is connected to the signal line 1121,
and a sdpgraiionl (curreridentppt tohpixels) s started Ter theowtiing operation off thoocumentgat e
el ectrode of the driving TFT 1127 and a first electrode of the erasing TFT
11 26. Teuryat eirhitc thusddlosfing lpinr sequengial [Five16bé peformet bg dequentially second
scanning line 1123, and a second el ectrode of the erasing TF T 1126 is
connect esdtting theecutrent soiircki kircgip@nes cdinauppicylummbpsid had.thén perfoiming

el ectrode of the driving TFT 1127 is connected to one of the el ectrodes of
t he bi ghhp@ttingope@tiehenent 1136, and a second el ectrode of the driving TFT
1127 is connected to a first electrode of the current-supply TFT 1129. A
second el ect rggle3pA $HAKsCHT da8B ot SadgY intEdsityliROel assigiing dredl 1Lt digitdur r ent

line (power supply line) 1124. One of the el'ectrodes of the capacitor

devi ce IiRhsitp 1500 ARG FRE 383nbYRE alalEof Bt dsitdl Atendly Ibha, current -supply TFT
1129 and thgly;zfte’el e(i:;%joge E)) tahe n‘?rrbr %ET 11%%%%2&’( he ot her el ectrode
thereof is c he.. ' [ . first
el ectrode of qjt?ggfgtmﬁgr“%’% éﬂ@‘ﬁ‘%{ﬂi’% C(Ll:llgﬁﬁgg?@ e%ﬁ%[go2 m lgggc/bdrcrdg% ‘th%%gg' 4, and
a second..el egtrode of.the mrrqr TFT.1130Q.is,£onnected ta a.first el ectrode
ot “the it 20 bRNE S riet B e L Ris 7 GBIV fhe' ritoh Flen e Ter
1132 is connected to 20 current line_(,power supply line) 1124, and the
oo $0; dERTHGEOG: Tl L higns Giaptovheens 115G Sured Bl ot smiays B, o
scanni ng .l i pe 35, .The, gate el ectrode of, the current hol di JFT 1133 is
connoct GGy Qi 6 AL arit FYTent FQUECE 3EirCuit ¢mp s dheoeirouitRl BiE be aur r ont
hol ding TFT 1133 is connected to the pixel current |ine 1138, a second

el ect r odbe gircyip of Fig- ddntheraagnitvge oftheividep signalamsieat isdacreasedrhy unging

el ectrode of the current-supply 25 TFT 1129 and the gate el ectrode of the
m rror T vah@oW/Ited theidrhih culréntsoppewsircuit,p Slops¢équently,ithe 4etting apemtionher

el ectrode of light emtting element 113b are input with predeterm ned

pot ent i atan enpedfiarmeednint sidistantidily ftlee sambe potied of dinge a$that of The 2-tiik aupb nay
be arbitrarily conbined with Enbodinments 1 to 7 and Exanple 1. (Exanple 3]
5 | st hisoueceanjptds. t echni cal devi ces when performng color display wll be
described. Wth a light emtting el enent conprised of an organic EL

el ement, the Howtveahitesementisl seldctiohl feordethe itsnep Wizt icbRingm)! ibkal@y¥ enldngough a
current having the sane magnitude is supplied to the light emtting device.

| n addi tpetivd dfitithé & ﬁ\@ﬁ%i?hﬂé €o pielstift chluaitis R@ddek to fHe fase"®A thd\@her hand,
deteriorated because of, for exanple, a time factor, the deterioration

degree i Aahad RHsECREME 188, Plkels i helneke ol i setbl@8d Rk A@thﬁphﬁr _
display with a light emtting device using light emtting elements, various
techni C%idg&\éi%ﬁf h3s Bebif ﬂxﬁhﬁ&‘q }%ﬁgg%&t a tdaGredbid ﬁgﬁﬂ%?qgnc B}ein?)hggnlgeﬁ

technique I's t® change t maghi the curre I's 1 npu 15 the

A AR N e e R N
e e e a5 T e B o g A

shown in Fiﬂqs. 6§1t0 6E, the WL ratio of .two.transistors form ng_the
current thertsglsofn Hiaf cage, ajscanningrling dpxp SHAWH & Branged alotach of theleft ande
magni tude of the current to be.input to the pixel can be changed depending
on the cHEW of the pixehpestionr 49% cwksrginethiespirels cafe yiven Hising: thyt scapning-line

| i ghtening period. The techni que can be applied to either of the case where
t he ti medgvediacuibn Witht $imll dnsarrangement, even for the pixels arranged in the same row,

25  the duration of inputting signals can be changed between the right pixels and the left
pixels. Fig. 37C shows output waveforms of the right and left scanning-line drive

. circuits in the first and second rows and a start pulse (S-SP) of the shift register 411.
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empl oyed and the case where the tinme gradation nethpd is not enployed.
According to 25 the/techni que, the |um nance of each pixel can be adjusted.
The white bal ance can be easily adjusted by using any one of the techniques
or a copgbination thereof. 70  This exanple nmay be arbitrarily conbi ned
wi th EnBBge theduratiop pfinppiging sighaleto qveanthe deft (pixelssan be)ingrepsed; by she
exanpl e, the appearances of the light emtting devices (sem conductor
devi cesPpaptiomas the sepvaformnindtigi €, whus fapilitatingqrointedquesitiab dAivigg. , 12. Fig.
12A is a top view of a light emtting device fornmed such that an el enent
substrat e oninvihe signal-tins deve circuait of therpresknt snveatibectheildyous dipedrh 0f the
material; Fig. 12B is a cross-sectional view taken along the line A-A of
Fi g. 12éurremnduidegcirdidCairangeddn adatchds illushatedvineMig! 4% eindal Eir@it digglanne B 10
B' of Fig. 12A. A sealing material 4009 is provided so as to enclose a
pi Xed podriréspondiad ZherétoSOslidién fii Bigabo.! i ne drive circuit 4003, and gate
signal line drive circuits 4004a and 4004b that are provided on a substrate
4001. I n addihisQ@bodini&ichh SreBRIR dodlbifQRith thefiRY @G dRr¥odifiEnd! X€!
portion 4002, the source signal line drive circuit 4003, and the gate
si gnal ﬁﬁﬂhqgﬂmgﬁﬁﬁgtcircuits 4004a and 4004b. Thus, the pixel portion
4002, the source signal line drive circuit 4003, and the gate signal |ine
drive circuigs 040 . . byt I at 001, the

e Rt X o Rl i BlioRan i SRR ORIR 0 Rhral i o1

sealing materi a e seall erra

4210. The. pixel. tyon 40 e rge signal, Ijne drive circui.t 4003,
and 1 hedgef gy RS khvn iR AS00wBP b AFeStoRg0 n b prikogiBert et
provjded over the s trafe 4001, include.a plurality of TFTs, Fig. 12B
represe 56‘?&8&)‘0%3&5 “éeciﬁe‘]’\ﬂc IHRRE #’Fﬁcﬂ‘%‘é*’ﬁt"é‘lcf‘?,ty‘é’{e -ASHIgAE W and a
p- channel TET are shown in_this exanple) 4201 included in the source signal
line dr %r@Fﬁ’(‘Ydﬁ?‘[mMP tg Kig. 38, Eig 9y A Kier20202 i ncl uded in the pixel
portion 4002, which are forned on a base film4010. 2 5 In this exanple, a
p- channel TPfigoPBds arichematiefiagram of the signatdmerdiive sieitA0oincperfprming, known
method is used for the driving TFT 4201, and an n-channel TFT manufactured
accor di Repit digitak nefepsityetemoldassigningd Ther sighal-lincadiive) citpiit #4932inclides theAn
interlayer insulating film(leveling filn 4301 is formed on the driving
TFT 420shiftmdgistes 448 and tiy [a€h ciz0R 419nd a pi xel el ectrode (anode) 4203 for
being electrically connected to a drain of the erasing TFT 4202 is forned

thet®on. A t Aabd¢fadesatiptiondfathe opetdtiom Will ibeggigeh.arpie: YEifkrdgivtet 408134 S used
for the pixel electrode 5 4203. For the transparent conductive film a

oo ol st 1 SOt Shron WK 1
the tragppal GCLEYMstaitipassel(SLSP)28KtES click tn@Mibh SIEnTRES-OE KB Gfb inputted.
Sampling pulses are outputted in sequence in accordance with the timing of such signals.
The sampling pulses outputted from the shift register 418 are inputted to the
20  latch circuit 419. To the latch circuit 419, a 2-bit digital video signal (digital data 1 and
digital data 2) is inputted, which is held in each column in accordance with the timing
of inputting the sampling pulses.
A 1-bit digital video signal is inputted over a current line connected to the 1-bit
video-signal constant current source 109. The 2-bit digital video signal is inputted over
25 a current line connected to the 2-bit video-signal constant current source 109. The

signal current (corresponding to the video signaf) set in the 1-bit and 2-bit video-signal

constant current source s 109 is held in the latch (_:ircuit 419,
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An jnsulating film4302 is formed on the pixel electrode 4203, and the
insulating film 4?02}5\1 s formed with an opening portion:fornmed on the pixel
el ectrode 4203. In the 10 opening portion, a light emtting |ayer 4204 is
formed on the Pi xel electrode 4203. The |ight emtting |ayer 4204 may be
formed usi ng#alaksioRitse isgrputiad torthe lptelneisguitd 1% and ther 2rhitidigital gideosigrtal i ng
material. As the |light emtting material, either of a | ow nol ecul ar wei ght
( nronomer(fligial datagl agdqdigital datand) kadd|iarthedatght citquitl 41fki9 inpatted italpixely be
used. 15 As a formng nethod of the Light emtting |ayer 4204, a known
vapor depaneatediotthehsignaleline. cBh ilatgh t cicdwili 412 isespniztimesebspdiséblstforct ur e
of the light emtting |ayer 4204 may be either a |lam nate structure, which
i s for mednbertiag ibhd digital sigeadnbhnbngogsigahle i nj ection |layer, a hole
transportation layer, a light-emtting |ayer, an electron transportation

| ayes, and aiNext,aht lconfipiation iofthd BYEN cir&lit 215 willbe -de8dffedSkith! 9$fdfe$.cc 20
Fornmed on the light emtting |ayer 4204 is a cathode 4205 forned of a

conduct iy Fid.|S. Fig! SREGHS ThebudliRb Y it SRRl iffcl ditcllle 40'eBt PLeighndthiy 3l nUM
copper, or silver as its main constituéent, or a lamnate Tiitmof the
conduct ipiedibs it : j k I .1 hiel i
property. / ?tgl[qlh}fégggnd o%%%%ﬂgg:égl{n}]ﬁgh%whg}] qﬁ?%‘??’ ggs(éé%a? rﬁﬁlﬁ% (S:lg?ﬂﬁﬁjaori(}g 4205
and the g9 bk b r ' .elimnated 25 .as much as
ossi bl B2 SR EE or ' Hien-finé 9Bl At lor Reline -7 ol

i ght enjtti: r. 4204 is rgpd in nitr.o or nobl e gas at nosphere,
and the%%bﬁ%gb%glgnéngf%Pﬂlé‘iia\ﬁqﬁht(%fﬂagﬁ Wé’ %&%’gg‘é‘a&to oxygen, noisture,
and, . the ik I hhis 72 N ex | e,. the above-described filmdeposition
i s &fabl ed u?ii%g? SOYP 3 P%Sﬁa%&?"%enﬂwoﬁdwst@?bm%t GHsxeRb gpuice | sml09
depositi on appatatus, In addition, the cathode 4205 is applied with a

pr edet et‘:ﬁf'ﬁggp“ab‘}&‘ﬁdé‘? 19spegtie bils e am@geti bed manner, a light emitting

el ement 4303 constituted by the 5 pixel electrode (anode) 4203, the |ight
em tting | ay&eterting to Kig 5 itke laigheirraitstiPsincludesp switch A39e, atsedtohvi36aj am i s
formed on the insulating filmso as to cover the light emtting el enent
4303. THSIERLSAMEES \cdrcpit| 437as a ehfrent sopece @ircpitehd8atdndg swisch 43@mfureacloxygen
and, noisture, fromentering the light emtting el enent 4303. Reference
nuner al cobuse adradsceincludds aviwitehl 4356, 8 kwitch 436bmantad sburca ¢y 4378, suppl y
line and that is electrically connected to a source region of the erasing
TFT18202 cufivet stnawd circhit 488K,GMda switdhatd9bdobeicheshunie seal i ng materi al
4009 and the substrate 4001 and is then electrically connected to an FPC
line 4301 of Tas §Wich1@8%a vihd the sWiichO43TPhke EOMEUNEH! ME thd LamPRRP pultss t he
sealing material 4008, a glass material, a netal materi al

(repr esampittodiedt thd Shift 18pidten498S The 8RAtcHABEA, | (AL AwitSIE4 990, O FRE 43bb, ©OF 2
plastic material (including a plastic film may be used. 'As the plastic

mat er i alandae SRCH £19b4relcBRRONGH BY MGk PLRES1 CS) plate, a PVE (pol yvinyl
fluoride) film a Mylar film a polyestelr tfilm or an acrylic resin film

b d. [ : ' . N whi,ch | um
a1 1 s Sandug ched pucty T PRPRLiCIFADOR By led SR lohy ST QR0 55 1™ ™7

foil is sandw ¢
Ho er ,; Ve i.al_n to be transparent en Jight enission is
di \r,\glét edn‘?lpge%t eqﬂal;%h{" &ny t% ? ?‘r?\cgcﬁ"é%‘grs"ﬁfet Ecércggv‘té;\f/grf’é‘fje‘:h TP SQUPE case,

a trans ent, ,gubstance such as a.glass. platfe, a.plastic plate, .a polyester
film 0%?%}{&6{1@?%30 orms ﬁftlﬁng opcrzﬁlo% and thg oz%ltlcr perfoFr)ms Smputtn?g operation.pTo y

the switch 436b and the switch 439b, inverted signals from each other are inputted. As
a result, one of the current source circuit 437b and the current source circuit 438b
performs setting operation and the other performs inputting operation.

| 25 In other words, when the current source circuit 437 performs setting operation,
the current source circuit 438 outputs a signal current to pixels af the same time, thus

performing inputting operation. In this manner, since the setting operation and the
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used. Further, for-the filler material 4210, ul tra,"\'?l')o_l et curing resin or a
thernosetting 2 5 resin may be used in addition to -an iinactive gas, such as
nitrogen or argon; and PVC (polyvinyl chloride), acrylic, polyimde, epoxy
resin, silicon resin, PVB (polyvinyl butyral), or EVA (ethyl ene vinyl

acet at e)NABYING OPgEALion ofthe|Gusrent sopire  cigfuitsoparbeperfarmed atthe same tite
filler material. To keep the filler material 4210 to be exposed to a

hygr oscdistingsenssatipaccan asewritel vnbe performed avieo ailokeg) pasiodaf timy:gen- absor babl e
substance, a concave portion 4007 is provided on the surface of the sealing
mat eri al 4008 hgrsigied cuirdnt swpplitd frombthie vaided UBO(yidéd datal liaehlygraomagyihnle

subst ance or oxygen-absorbabl e substance 4207 is di sposed. The hygroscopic
subst ancdependiog yomethe aideor digioll ¢ Thubisthe meagnitR0d of sumealtduppliéd® the porteis
portion 4007 via a concave-portion cover material 4208 such that the

hygr &s cgrroporsiohal tenke sighalaiy@ar) aHow gt Ipeoisida ol Afi ém4gd) 7 does not diffuse.
The concave-portion cover material 4208 is in a fine nesh state and is

formed to al I'Thi alléwlifle-S@juehtisl®irdving 0 pass through and not to allow the
hygr oscopi ¢ substance or oXxygen-absor babl e substance 4207 to pass through.

The provi si ornaénmgqomig.rgaﬁeeifl&exaqnék NG BOVideSAAR %}5"{,.?2% ntHoRRance

4207 enabl es the suppreSsion of deterioration o mtting el enment

of cot r ode ta T3t il cork Shond Rl b Y Sepbelite Bit?fidfh%é‘@%" %"ﬁo“é&ﬁt oot
ith [ fy th | | i 4005a. | n. j L
ani <ot r ofrronk SRk sRBRea fif, BsTth sile 36 Romedti Gt Rprlesbiputhorne

substrate 4Q0Q1 an he . FPC 4006 are thermal |y press-bgnded, .whereby the
congt?ct i%%“agﬁwﬁ?ﬂgﬁ%é‘e&ﬁ ?ﬁgng’ﬂfbcﬁnﬁﬁi‘f'gs%ﬁel ‘éﬁﬁ“ﬁ E‘QV‘F%@ ﬁ‘i“ﬁ'éo'h%g‘gdﬁi‘t he
FPC 4006 2? are electrically connected via the conductive filler 4300a.
This exalBt® (AYS® % rbitrarily conbined with Enbodiments 1 to 7 and
Exanples 1 taq 3. [fExarrpIe 5] 2 5 Alight emtting device using a |light
emtting el efiashq éh‘b?“fs@ltﬁomic@rﬁ"%‘h‘ﬁg‘thﬁ‘r‘gﬂtcyb@,“f%eothﬁ'ats 4¥ag “3¢n to a
liquid crystal display, the light emtting device offers a better
vi si bi | i and 438 Mag attepming] ang tesmdinal bujagdra terminahaglEach lefribe cutrénd sourget
emtting 74 5, device can be used in display portions of various
el ect r ongircudte W(thee curEergciouess coithanits ct37as #B8p, t48Tb| iagtit438h) i comgralled b aof t he
present invention include,

15  signal constant inputted through the terminal a, and holds a current (signal current Iyy,)

that is set using the video-signal current source 109 connected to the video line via the
terminal b. The current set in the 1-bit constant current source 109 is held in the
current source circuit 437a and the current source circuit 438a. The current set in the
2-bit constant current source 109 is held in the current source circuit 437b and the
20  current source circuit 438b. The switch 439a and the switch 439b are arranged
between each current source circuit (current source circuits 437a, 438a, 437b, and
438b) and the pixels connected to the signal lines, wherein the On/OFF of the switch

439a and the switch 439b are controlled by the latch pulse.
When the video signal is a light signal, a signal current is outputted from each
25  current source circuit (current source circuits 437a, 438a, 437b, and 438b) to the pixels.
On the other hand, when the video sighal is a dark signal, the current source circuits

(current source circuits 437a, 438a, 437b, and 438b) have no ability of feeding current,
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for exanple, video-caneras, digital caneras, gogguéjtype di spl ays (head

" mount displ ays), navigation systens, audio reproduci'ngdevices (such as car
audi o and audi o 5 components), notebook personal conputers, ganme nachi nes,
nobil e ipformati on term nal such nobi |, nputers, nobile te] ephones,
port abl & ﬂ%ﬁ‘g’%h‘&'cﬁ‘? ﬁgg,cmatﬁdﬁ‘é Iﬂ’«%"h oﬁfoée BB‘Eﬂlgﬁ’aﬁg’aHHm"rﬁﬁEﬁm SPRISE UEEIYLs
devices provided with a recordin nediun1és ecifically, devices for

r epr oduciCHEfeRt sQRues d?‘ﬁ%}“ﬁe‘&ﬂ%ﬁm‘@g‘b b, an i‘é\ﬁpblth?eﬁbﬂéﬂ i (Vs iof deqdimpp,

whi ch includes a display capable of displaying inmages). In particular, in
10 the cepnstagt cHUBRY i metml&ﬁtb)bﬂwt videprigral; dhusc ¢he hoightagseés obnttdikedvi ew
angle is appreciated inportant, the termnals preferably use the |ight

em t t i ngdepending onPheotagoitbdecofthp bwsertt lnstpufeddo thespizels. in Fig. 22. Fig. 22A
shows a light emtting device, which contains a casing 2001, a support base
20025 a di splBhe totaltdmoun? @F3he suapstaftom ¢idier icfrthe A0t carrentd@mréd Peitcuit
termnal 2005, 15 and the like. The light emtting device of the present

i nvent i o48Taadndamirapsdee tirchita3dh 5 8ithertithOn-bI0ORrenlt 4bbi28 " cirduiitsd7bght
emtting device showmn in Fig. 22A is conpleted with the present invention.

Since t hand éuiftnt S60rcé | AibusteddisB s barriell «8 Bld pixeBRhd S difghl RS cohdectt@es not
need a back light, and therefore a display portion that is thinner than a
liquid C(oytﬁg?ixc@_spl ay can be obtained. Note that |ight emtting devices
include all Tnformation 20 display devices, for exanple, personal

conputers, t IhSAOf Ol Sk r ceilver verti.seme

di spl ays and t gdhl ?ﬁ@c%ﬁg%ﬁ@@ gs({lllgt\%‘b\)s rgz‘a}cgﬁg‘tl&?gla%g tc?xlr h%: g?iﬁ?%,mwwtcﬂiga

cont,aj ns ' ody 2101 a di ay portion 2102 A e receivin

por tton RssRRE orsHalom uREh BErrBEh: e Sheron (I SisalS,
shutter 2106 d the like. The light emtting device of the 25 present

i nventio ecﬂﬁe'gga%?pﬁ?'?té(&ﬁﬁobx Elép kﬂ@bpaﬁcpoﬂ‘? gﬁ“?l@?ﬁeﬁlﬁ‘? the2-bit gurrgnty; ¢ a)
still canera shown in Fig. 22B is conpleted with the present invention. Fig
22C shom%"“éc%ﬁ’c’@b‘bé#%bé‘% eHiEAnt sIHpt cEcuit ddBeh contains a main body 2201, 75
a casing 2202, a display portion 2203, a keyboard 2204, external connection
ports 2205, dnpeihst iwdﬁmﬁ’é’eCMS: of et Yideq signalsTiof the (espestive thitsgaevi ce
of the present invention can be applied to the display portion 2203.

Fur t her , cambingd dor Déntenvietion &y theepasitinan wiharemhg. cupeatsi ow dnph dhe dumenth t he
present invention. 5 Fig 22D shows a nobile conmputer, which contains a nmain
bodyl 230%quree diiccpith37p amdithe c@3OR, soarcewicircuit 2303 tovoqdrthe pixelsk eTher2fidd,, an
infrared port 2305, and the like. The light emtting device of the present
i nvent i otheaaagnitadapptheatiricat idsently Spdorsespord fotthe 23PSctiviewifsher , t he nobil e
conputer shown in Fig. 22D is conpleted with the present invention. 10 Fig
22E shows a peettabhe dusige of ahé Gl ligie d@NVE @it Vildag W tHiga 26e6a1 deng
medi um (specifically, a DVD reproducing device), which contains a nain body

2401, a aesiibed.2ReRiridg & Bi. 25, BeNitcRRirfui 4ibbuded aiviRid3 5ROk kivioh B38404, a
recordi ng nmedium (such as a DVD) read-in portion 2405, operation keys 2406,

a speakep sRach 496c, 24U frenBShirtd girbirl]ik %'éé[ gﬁ‘cﬂcﬁpé&ﬁc& QUrchR238c 203 SRR Y

di splays image information, and the 1 i splay portion B 2404 mainly

di spjgys C ' ' . j i Lt o 4evi ce  of rasent
rver R AT GRh R TR QiR A05E Sl G AT WeCoelreg L S
portion , te. that fam chines .and the |1ke i ncl yded in
the i naggalgégni) {}Ig‘?sn‘é‘l’ag?/‘f Erggx o%\?]ggﬁg N Fﬁg r osrvgl'f‘ﬁ’gtl#éd?ﬁr&elﬁwqqlﬁ‘er,

t he DVD rgproduci hg, devi ce sho in Fig. 22E is conpleted with the present
i nvent i oﬂ.%)%eﬁf"g" ﬁge@h'%ﬁéatg&‘\é%ﬁq‘e type display (head nounted display),
whi ch cont ai ns mai n body 2501, a display portion 2502, an arm portion
2503, and t hel?® théeswiteh 4F"g§ﬁ!1déh‘? sWiteh 4386i mweged signajs QQE‘nPaqhn‘)’gﬁt RN can
be used in the display portion 2502. The goggle type display shown in
Fig. 22 Flnwtte'émp%e@éesqlﬁtqmetqfethprcelsr@nt soueentiratt 487¢and i chisont Wuwiedeo
camera, which contains a main body 2601, a display 2 5 portion 2602, a
casi$y 2e60auit d3§aperformsaeting dpsmatpsramd the @ther performs enputtinig operatiare ricon
portion 2605, an inage receiving portion 2606, a battery 2607, an audi o

i nput popf tlerc2@@ssowperdtduitriide and ABOSyrrent soyrpi eikeuipddsd petfotbkkettanpd t he
like. The light emtting 76 devi ce of the present invention can be used

in the dopahtiyn pef the@thatGRFormmputtiigopepdtnd shown in Fig.22 Gis
conpleted with the present invention.
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Here, Fig. 22H shows a nobile tel ephone, which contigins a main body 2701, a
casing 2702, a di si_p_l,}ay jportion 2703, an audi o i nput-‘portion 2704, an audio
output 5 portion 270S, operation keys 2706, external connection ports 2707,
an antenna 2708, and the like. The light emtting device of the present

i nventi on cain btheywwads, whendhelcapéntysopwet ciseniFI% pdibarenstsetting dperationpl ayi ng
white characters on a bl ack background, the display portion 2703 can L
suppr esshd berannsuret ciocuit 438rnitpats a dignalwhirent tocpirglban ehe Jaute thae, thuhie

nmobi | e tel ephone shown in Fig. 22H is conpleted with the present 10

i nvent i grrfoitig idpauaiy spératiod.UrTaNAE thadher isplte @B dettidpopdrh@on ahé thé €
increased in the future, the light emtting device wll be able to be

appl i ed jhputfing opbfatioh JfaBE cukeRt FIuPtes LikthitsafbRyformedn (R SdR& TRy | 1 ght
containing i nmage information having been output l'enses or the like. 15

Caseg arset_tinggf @@aiioagsahacamm& l%é(}%rﬂﬁﬂ%ﬁb@@ns&[dng‘i}iﬁsh 8¢ i ¢ devi ce

di splays I n mati1on distrib via el ectroni ¢ ‘conmuni cation |ines such as

- the Internet Iﬁ%@é@g( &%bgcﬁ%véé?tgg%g@ lb@rrlo?‘nhihﬂ&{ ﬁﬁ‘ﬁfsg s?eraﬁg(e:sgﬁ% ?n wher e

novi ng picture 1n fon1s nce e response sp t he

Light emtting material i.s very high the. light emtting device is

pr ef er ablf erug)eaenf?%rlm r@?/ F?{B“%i°€¥{ﬂ"830‘f°§ﬂia§?}¥- Y FF&S‘%‘@ F‘iagel’utnoe‘fﬂrfet“f ng
devi ce nsu th ower,.in. light emtiin ofptions, .information is

desi 1 abITPVER Spihseate S0Fie OF hirpigit Coffts g o SEPPiAg & PRISRN SUERas much
as possible. Thus, in the, cas% \Ahcefr_e é}:e_ light emtting device is used for
a di spl £PIGSRNANE bt a sragpistor d02 i JtigaeAbin the, GRIICHT SOUSSE t GIEGHIt CRYSIRG IO | e
t el ephone, an audi o pl ayback device, or the |like, which primarjly displays
c hailgct «hangg of thet pasentiglofjascapacitance f(eqregspending to arrapagitange deyice dP3immt i on
be fornmed in the tii;ht emtting portions with the non-light emtting

por t i onFigebhy that doldssthe igateptacioyresuvaltageofdhe trangistar. a ows feomspehi zat i on
range of the present invention is very wde, 77 so that the invention can
be used stae thitessttingnoperdéon ¢ecompleidd offfiCiesilyls In Therteh gpeopeo magniede o
according to this exanple may use the light emtting device with the

st ruct urearagacocambaded in mpyuttingcopetationb cHowevdrssettih@operation bR siigat dérafioh 0 4.
The present invention can reduce the effects of characteristic variations
of the Smdy-dauseahelsetiig 0péMtion tebebampletddchetoic\tite Sicady blateC ARJALE a@hse,
supplying a desired signal current to the outside. The present invention

pr oysdestha chﬂg:ﬂ:’ﬂhn@ﬁﬂaﬁ homs 4Ry Efte-t8SofRe Golthgsl oAl Pans RtoMTs @bt & Sbapéh |ine
drive circuit having a current source circuit is provided. Furthernore, the

Presengortdisgnt i’I‘i’i@ro%RViffigrgoﬁcr! hﬁ?ﬁit@(@ b i VdanRot BRARIE i&fmgaﬁu i ng

the effects of the 10 chardcteristic variations of TFTs that conStitute

bot h pi XgePatfihd tBhd, ific Céi{cﬁﬂi f’s.saf?c’&&’qhdZHthé/ iv'%lﬂat??r%eﬁli {h‘?:o'ch?'afrz?é!é?‘ﬂist@kl rd’fetﬂ%. | da, ~

to light-'emttrng élenents using t i xel's 'w a clrcult contrguration in

whi ch t ts aof the characteristic variations of TFTs are reduced. 15
78 O ol 2aBho i RiAG BpLAkbS offlohB ABRTP bl tughfied SRR
current source circuits corresponding to respective plurality of signal

| i nes; ao%eﬁﬂo(“‘regi ster; and n (n is a natural

20 Each of the current source circuits 437c and 438c has a terminal a, a terminal b,
and a terminal c. Each of the current source circuits 437c and 438c is controlled by a
signal inputted through the terminal a, and holds a current (signal current Iy,,) that is set
using the video-signal constant current source 109 coﬂnected to the video line via the
terminal b. The current set in ihc 1-bit and 2-bit constant current source s 109 is held in

25  the current source circuit 437a or the current source circuit 438a. The switch 439¢ is
arranged between the current source circuits 437a and 438a and the pixels connected to

the signal lines, wherein the ON/OFF of the switch 439c¢ is controlled by the latch pulse,
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5 nunber of one or—gore) video-signal constant cuf?pnt source s,
characterized in fhat:: each of the first and secondicurrent source circuits
has a capacitance neans and a supply neans; wherein the capacitance neans
held in one of the first and second source circuits converts a current

i ncl udi ng a Wkendhe digitaprvidee signahieadighdisignab signal guoent isreutpuitadsfromt 1Q
.current source s to voltage in accordance with a sanpling pul se supplied

f rom t htheghirfent sewrce t eircudtis dt3dclant A38putb ghe pixels. | Od the other landxwhen tre; and
the supply nmeans held in the other supplies a current responsive to the
conver t eidev gignabés; a dadt sigral vihk vafrenf sduliee circaiend37d and43&ulplei mdabiiliym t he n
vi deo-si gnal constant current source s are set at 2:21:~ ~ - :2. 15 2. A

si gnal - bf feedilig digrent, thud fecdpio Surdéht (@ the PikeBUThiief Sthe RurehtCsbukce
corresponding to respective plurality of signal lines; a shift register;

and 51 ( Girb\fits?4 3Rt 4ded 39eL FHReabiRfy Mﬁ) QF fé@?ﬁ@% a \toAGntSlITERl i€ BAREGIRH tRur I ent
source s, characterized in that: the (2 x n) current source circuits

i ncl udeg,ea i t.an . v - : M
| N6} Udethedvid Bﬁ%ﬁag; gﬁgmggggﬁc&og 61l d1Bd by’ e Haphithds WP Rhé fdrdhom

constant curreent source s to voltage in

accorda | I ng pul se supplied fromthe shift register and a
| at ch pgﬁ@g%%g)pﬁ'f}ﬁér'omthe exterior; and a supply neans for supplying a

current resppnsive to, the convert vaol t age: rrent is supplied to each
o the. pi ur o 0 PrscB Enfen 168 Seihn anaP oufled Hopt Dl iR ity <
selected from.the (2.x n) current sourc ircuits; and the values of the
current@ %%‘“g]é"%‘l}t?ﬁ from %‘F&H‘Q‘He‘eﬂn\}‘ia{j@g?gpéﬁéi ORYAOTA IR Qther WREdSs iy ce s
are set at, 2:21:~. ~ ~ :2. 79 3. The signal -line drive circuit according
t o X9 ai AFting stemakin Big 1cgrrespandsito dpputigd from thejoptput teaminal of the
transistor held in the supply means is short circuited, the capacitance
means hingical 0pesteR gdn Jhediredeal inantioan theneurgent Sodrre t giEcuit 44t setoin t he
supplied current. 4. The signal-line drive circuit according to Claim 2,
char act aggordance vitththe siguabinputied frowi the antput lesminal of die lagicabopsirgonr hel d in
the supply nmeans is short circuited, the capacitance nmeans holds a voltage
gener at ed beThesamplieg paise faomi thheshifd registec és mputthe te iqmel ofcthetwor imptit S,
The signal-line drive circuit according to Claim1, characterized in that:
t he suppdrmindsos tiedopicabegerator amd dieduteh;pulsefis igiuttaditsd clie dther. Chiet logichl ng t he
comuni cati on between the gate and the drain of the transistor; a second
swW 18h bpérator performs logical operation of the two inputted signals and outputs a signal
from the output terminal. In the current source circuits, setting operation or inputting
operation is performed in accordance with the signal inputted from the output terminal
of the logiéal operator.
The following is an example of employing a circuit of Fig. 6A as each current
20 source circuit shown in Fig. 5 and each current source circuit shown in Fig. 26. Using
the current source circuit as in Fig. 6A decreases the number of transistors to be
arranged, thus further reducing the effects of variations in the characteristics of the
transistors. In other words, since a transistor for setting operation and a transistor for
inputting operation are the identical transistor, they are not affected by the variations
25 between the transistors at all. However, since the current in performing setting

operation cannot be set high, setting operation cannot be performed more quickly. The

current in setting operation corresponds to the current supplied to the latch circuit from
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15 control ling the.eommuni cati on between the videQ-signal constant current
soufce and the gate bf the transistor; and a third §W tch for controlling
the drain of the transistor and-pixels. 6. The signal-Line drive circuit
according to Claim?2, characterized in that: 20 the supply neans conprises
a transitgcuic!eossigriaisonswittcuhclitmoumnw%l ling the communi cation between the
gate and the drain of the transistor; a second swtch for controlling the
conmmuni cat i orA biztviediagtalneinvihibaeass isghalvndo g a2t current source and the gate
of the transistor; and a third switch for controlling the drain of the

transi stor arghbpéqiRhfly, 2Tade wiitte S givdént! inordCirdidt Gk rshdkwin mW%.dmgist 0
Claiml, characterized in that: when the drains and the gates of both first

and sec bvad 3k Sdalh fd gt he@Q; p i S i ited,
?giﬁg § daeh TulbRhfl sbikck h2iRfit shoSPHI hggg?aadaéa%h QiRfent %bﬁﬁ:ﬁ

the cap ance neans hol ds a vol tage generated ween the gate and the

sour ge 05“6““%55{”5‘%5%3?%‘19"“Es}gﬁi‘&w{hﬁgf"?e@%ﬁ%g??' -line drive circuit

according to alm 2, aracteri I'n e drains and the
gates of both. fj . tr i L.t I ans, are
short-circui {1 Ielc!i,‘é ?‘&%?@gfolg@?fgﬁtchg %%hﬁhﬁéﬁagﬁéﬂ%ﬁnag@ éebggvrléf'e eK%&“ﬁeen
the gate the s e, 0 he i r r second transistor..9. The

si gnal - lqtﬁgfjggqt?/év 1§W&f§aft%ic@§}lgi ?{;ﬁ‘f‘grﬁsﬁ% cﬂmﬁ‘ﬁﬁ é%ttger PRl ispstpaller: 10

t he supp, ng conprises a current m.rror, circuit including first and
second t':hé?lg?eaz ngl%"“, tr s;g?qrsqongwtpipp r"“i"é’ﬁft‘g'b"}l ICORY Rt LIrReghPRHIFT 3{050'#“'

bet ween the gates and_the source of the first and second transistors; and a
second sSHTEERh vRlye supplicdiromnthevidea-signal fonstapbeprient wewicet HQ9 ganibe madgnal
constant_ current source and the gates of the first and second transistors.
15 3@. Thehsignal -1ine drive circuit according to daim2, characterized in
that: the supply neans conprises a current mrror circuit including first
and second t rlarpthertwords, the fvialust Wélaiof the transistemior s¢tting @ptitationdsrsetrhiighdri on
bet ween the gates and the source of the first and second transistors; and a
second sthan dhe fvatuec WYir of thentrandisto? @orc imputtivige epératiohet Thean thdeunmtesteforsi gnal
constant current source and the gates of the first and second transistors.

11. The sty bpésationdthav és,cthe curient ooty Tn ehCvidentsignat hivnsahetigad i n
that: when the drain and the gate of one of first and second transistors

hel d in $duece2909upphy 1aAEREECAL EarB B irdcrdiiséd U Hig curkdift aHORITNIEAAER NBRRS
hol ds a vol tage generated between the gate and the source by the supplied

cur nent . o38e carriedt qURRIYS t@AMviding) @rdds | capaditanes!idccARpAyingd Wiking Merby:
characterized in that:

| ehtering a steady state quickly. Thus, setting operation can be performed more quickly.

The current mirror circuit as in Fig. 6C includes at least two transistors having a

gate electrode in common or electrically connected thereto. When the two transistors

have identical characteristics, the currents outputted from the source terminals or drain

20 terminals of the transistors do not vary. In brief, the two transistors need to be identical

in order not to vary the outputted currents. In other words, it is sufficient for the two

transistors having a gate electrode in common or electrically connected thereto to have

identical characteristics in the current mirror circuit as in Fig. 6C. Transistors having

no common gate electrode do not need to have the identical characteristic. This is

25  because setting operation is performed for each current source circuit. In other words,

it is sufficient for the transistor for the setting operation and the transistor used for

inputting operation to have the identical characteristics. There is no need for transistors
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when the drain and-the gate of one of first and secgnd transistors held in
the supply neans dre:short-circuited, the capacitance neans maintains a
vol t age generated between the gate and the source by the supplied current.
5 13. The signal-line drive circuit according to Claim1l, characterized in
t hat: t hevingpps gommengatoelseiredestochavgrthe pdentical graradterintics. Even wdienghé i r st
and second transistors; a first switch for controlling the comuni cation
bet ween ttansistdrsl boving gratonbdon @ate elettreds havet nagddewticah nblaratteristicaj settifig t he
first transistor; and a second switch for controlling the communi cation
bet ween dpbatidhain parfdrihbe foateachf chlentf sawate t rarmitst thereforee vgsiagony ik he
first transistor and the gate of the second transistor, the gates of the
first arflagecoiticd srarsirséted.s and either one of the video-signal constant
current source s. 15 14. The signal-line drive circuit according to Claim

2, charact er ijg 9@dnéral,tilahe chfienEHRRbY ciFBADSs &P IS, 6ECStwd GhsiRols Wavirdgoh
circuit including first and second transistors; a first switch for

cont r ol |dag eidir aerﬁﬂueég.ﬁﬂ{?hogr REEHGEMY REnEcHRO: 'aaaArCZ%ag%ﬂat ﬂﬂq&v”ent
source and the drain of the first transistor; and a secon tc ar
control lj he, C ' ' e -dE ai e first
transi stdgir}’;gi etoge%?igﬂ g#:? ?’L{)al%? i ES{CH@?‘&% Pg{lgtﬁcﬁigﬁg ﬁ?ﬂ%ﬁag%tt%?%l?s ﬁ{? (raéols?écond

t ransi st or, fh ates .of , t first and ,second transistqrs, and either .one of
Lha vl deo. i g REnRee'Rmrieht badli B IG0 Peld &P T By FarfiteiS o Ve
circuit according to daim9, characterized in that: the val of the gate
wi it by AR usien Hoigror GieEulh i thieynient Soot « i oitsthl, walie Wi, of o Ph
sanme _val ue. . 16. The signal-line drive circuj ccor di 0] aim 10

chatct dFansister; ¢pnngeted toHhe pixgleds denotsd byate, \?\k“df’ﬂlluﬁan‘g'éﬁl"é%? Hragsistos
first and second transistors are_set 5 to the sane value. 17. The

si gnal - 1GonEe¢ied d@ the videe sigaaklinelisnist 1@ (TxaVa). 1 Thers 1Hbe sutrent; valug becomest : t he
val ues of the gate width/gate |length of the first and second transistors
are set twicq inecahngurreat geurcg Ocircuit. Then, the video-signal constant current source s

-

109 (for 1-bit and 2-bit) supply a current of (2 x P) or (4 x P). Consequently, the
current supplied from the video-signal constant current source s 109 can be increased,

15 thus allowing the setting operation of each current source circuit to be performed
quickly and accurately.

Since this embodiment performs 2-bit digital intensity-level assigning, it is
provided with four current source circuits (437a, 438a, 437b, and 438b) for each signal
line in Fig. S, and two current source circuits (437¢c and 438c) for each signal line in

20 Fig. 26.

The current source circuits (current source circuits 437a, 438a, 437b, and 438b)
in Fig. 5 and the current source circuits (current source circuits 437c and 438c) shown
in Fig. 26 can freely employ the circuit configurations of the current source circuits
shown in Figs. 6 and 7, Fig. 29, Fig. 28, and Fig. 31. The current source circuits 420

25 may 'adopt not only one system but also a plurality of systems.
When the current source circuit held in the latch circuit is a current mirror

circuit as in Fig. 6C, the value W (gate width)/L (gate length) of the transistor may be
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18. The signal-line~drive circuit according to Caim 12, characterized in
that: the val ues of khe gate wdth/gate length of the fiirst and second
transistors are set to the sanme value. 15 19. The signal-line drive circuit
accordi i 3, racteri,zed in that: .the val.ues of the gate,

wi dt h/ gggl éﬁ?e%?ﬁ%#) §% hglﬂfsl g‘g(fwsa SUEGN I SeRRg QP‘EYPE"%}B' adpw %F‘h'é“sarre
value. 20 _The signal-l.ine driye circujit according to Caim 14 .

char act 1128 S?‘H"? h‘éff‘?“‘azéﬁ‘ltﬂﬁ' 'xlaméfgﬂbhowrf@ amethg; lawrordes-bit videgrsignal t he
first and second transistors are set to the same value. 2i. The signal-line
drive ciBNARt GHEHE 39Uge 1199 can bgymadedrigh, deading toeriquigk setting opératioml ue of t he
gate width/gate length of the first transistor is set larger than the 25 -
val ue of the Igatwosg; theryalug W/Lafdhe trensistoe cemneoted to thegidsosignabonsTine
signal-line drive circuit according to Claim10, characterized in that: 83
t he Qal yarignt somrceatQ isiset highet thandhgW/lobf thedrdnisistdr dohaeted tothei gixélet

| arger than the value of the gate wdth/gate | ength of the second

transi stapd. sig@al lifice. dngshatt; kienealde iWA. of tleuiransistoofati segtiigoopdravion lset
characterized in that: 5 the value of the gate wdth/gate Iength of the

first trlargst shan the vabic WHIg®F tht hainsister Y& iputting dPeMEbR. Wirtishfithies

| ength of the second transistor. 24. The signal-line drive circuit

accor di rigcreases! thi Buent R 6@ SpeZAfbn tat Rlthe Tctiﬁex\(@ﬂbk%ing frbi& Qﬁcgeo
Re val ue

wi dth/gate tength of the first transistor i's set larger thant

of the gadRlvbskidit3atent RUedch1¢d. t he second transistor. 25. The signal-line
drive circuit according to Caim 13, characterized in that: the val ue of

val oo e parae A R ahidd Siichlial i ERLEC hAiuded alRhpt Mot Glpsi® 1 0°
val e of Ve S8 lebFe P ESRRRT {olicByicblyod b h@ial, W ien th W gor
27 The il PhnbliiTonth i 1O Budem PRlpULE! eits alnc Hopeye | n
For conthsPHARFARGT i SHeBe GRcht YRREHDY 18itingelhe ie: Wanad the shamchnd
crai ol W randEiHGe Smneh Bnath L A thfaanstor e difesest suises for Gimeet e €0

the first switch; the source of the 2 5 transistor is connected to the
secbid JHAnsisErs.aGegeraly, theaguarest in Retting dpsiatipars se¢f highntes elowing quick

setting operation.
The current in setting operation corresponds to the current supplied from the
video-signal constant current source 109.
On the other hand, when the circuit as in Fig. 6A is used, the current flowing in
20  setting operation and the current flowing in inputting operation are substantially equal.
Therefore, the current for setting operation cannot be set high. However, the transistor
for supplying current in setting operation and the transistor for supplying current in
inputting operation are the identical. Therefore, they are not affected by the variations
between the transistors at all. Accordingly, it is preferable to use an appropriate
25  combination in the latch circuit, such as to use the current mirror circuit as in Fig. 6C
for part where high current is desired in setting operation and to use the circuit as in Fig.

- 6A for part where more accurate current is desired to output.
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to the third swtch~ 84 28. The signal -1ine dri_{i?i’g circuit according to
Caim2, char acter’\i.z)e_d in that: the supply neans conpriises a transistor;
first and second switches for controlling the supply of the current to the
capaci tance ans; apd.a third sw tgch r. controlling the conmupi cation
borween the dEd Al Motar 3 i g BEinddest toagh v tanaSERohaarg a0f ¢ he
transi st or ils connected to the firs 'svm'tcg; t he source of the transistor

i s connd@fealeciodsin cumpon o glectrcaliyponnested thenstarr When thediwer tsansistors
connected to the third switch. 29. The signal-line drive circuit according
to O ai ¥aty ingharacteristicse thej quremts outputted herefiom plsauans Howgrers ifsthe twar r ent
mrror circuit including mtransistors; wherein the values of the gate

wi dt h/ gdransistorgt havsf idéngical toharastesistics,athe sutreats autpntpdriromn thef sBdrc@l: ~ ~
:2m and the drain currents of the mtransistors are set to a proportion of
20: 25: - terminaBmor 18radd. tefinénald falthd | temsidtorsedei notivaracc @alivegelyp @eai m 2,
characterized in that: the supply neans conprises a current mrror circuit
“i ncl udi nehanacteristies sifothe ; twih efansistor aeodiltoid® ifentibal Babaden wbtogRérg fhengt h
of the mtransistor are set to a proportion 20 of 20:21: ~ ~ :2m and the
drai n CUspIm Qlrrdhe MhiotAaS Wakdy, Sn AK€ cafbnt! MirdoPERGME bb IR 19 66; filis ~ ~
:2m  31. e signal-line drive circuit according to Claim1l, characterized

i n that  syefidest 83rOthe hiislokd Hati | MeBBGHS | ated
ar ea. 258u35. The si gngﬁ?%ngbkgﬁqvg&l?grazgimte zlgcor di }llgets{gﬁ{(@awnc%cm%

rea. 25 32. The'signal-1ine d T a _ .
2 et ur aogeed Therglto SRR HCRl Grabfititi TRGLUE: MR ho RO RRRES © '

G ahg 1, ?1&9?({({30&@ rr{.o% eﬁ%e{j ot ﬁ'aq;e: th%.C {de}{ﬁ 1%k 4 teor%'taitghg f rsgPs)S/ é?(%al(\)l%% ﬁgttigg

constituting the current source circuit afFe TOf

operation is performed for each current source circuit. In other words, it is sufficient

for the transistor for the setting operation and the transistor used for inputting operation
to have the identical characteristics. Even when the transistors having no common gate
electrode have not identical characteristics, setting operation is performed for each

15 current source ciréuit; therefore, variations in characteristics are corrected.

In general, in the current mirror circuit as in Fig. 6C, two transistors having a
gate electrode in common or electrically connected thereto are arranged in close
proximity to each other in order to reduce the variations in the characteristics of the two
transistors.

20 The current source circuit held in the latch circuit may employ the circuit as in
Fig. 6A or the current mirror circuit as in Fig. 6C, or alternatively, may employ a
combination thercof.

The current mirror circuit as in Fig. 6C may be adopted in either a current source
circuit for all bits or a current source circuit for part of bits. More effectively, it is

25  preferable to use the current mirror circuit as in Fig. 6C for the low-order-bit current

source circuit and to use the circuit as in Fig. 6A for the high-order-bit current source

circuit.
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allows the setting operation of the current source circuit to be performed accurately.

10 However, the current mirror circuit as in Fig. 6C includes at least two transistors'
having a gate electrode in common or electrically connected thereto. If the two
transistors vary in characteristics, the currents outputted therefrom also vary.

On the other hand, when the circuit as in Fig. 6A is used, the current flowing in
setting operation cannot be increased; however, which is not at all affected by the

15  variations between the transistors.

Accordingly, it is preferable to use a combination of circuits appropriately, as to
use the current mirror circuit as in Fig. 6C for part where high current is desired and to
use the circuit as in Fig. 6A for part where more accurate current is desired to output.

The transistor to be operated as merely a switch may have either polarity.

20 Referring to Fig. 5, the 1-bit video-signal constant current source 109 is
connected to a 1-bit video line (video data line) and the 2-bit video-signal constant
current source 109 is connected to a 2-bit video line (video data line). Assuming that
current supplied from the 1-bit video-signal constant current source 109 is I, current
supplied from the 2-bit video-signal constant current source 109 is 2I. However, the

25  present invention is not limited to that but the magnitudc of the currents supplied from

the 1-bit video-signal constant current source 109 and the 2-bit video-signal constant

current source 109 can be equated. Equating the magnitude of the currents supplied
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ratio of the magnitude of the current outputted from the current source circuit 437a and
10 the current source circuit 438a and the magnitude of the current outputted from the
current source circuit 437b and the current source circuit 438b can be set to 2:1. In the
current source circuits shown in Fig. 26, the value W/L of the transistors connected to
the video signal lines and the transistors connected to the pixels must be 2:1.
In this embodiment, the configuration and the operation of the signal-line drive
15  circuit for performing 2-bit digital intensity-level assigning are described. However,
according to the present invention, a signal-line drive circuit ready for not only the 2-bit
but for any-bit can be designed on the basis of this embodiment to perform arbitrary bit
assigning. This embodiment can freely be combined with the first to fourth
embodiments.
20 [Sixth Embodiment]

The video-signal constant current source 109 shown in Fig. 2 to Fig. 5 may be
integrated with the signal-line drive circuit on the substrate, or alternatively, may be
arranged outside the substrate, from which a certain current is inputted using an IC and
so on. For integral formation on the substrate, either of the current source circuits

25 shown in Figs. 6 to 8, Fig. 29, Fig. 28, and Fig. 31 may be used. Alternatively, only one
transistor may be arranged to control the current value dépending on the voltage to be

applied to the gate. In this embodiment, a case in which a 3-bit video-signal constant

58



100 x |.$109%& ()- !yh $109%& ()- S$SL0%UG ()-9! y$$100& ()-9!'S A0UGRE ()-!

%40%& () - vBxByBzB{ B| BB4CXCHC 10! x | .LL"10%& ()- LF"10%& ()-, 10%& () -
109& ()-3 10@ 10@ 10@=s10%@& () - xCC+DE4AF9GE'?bC 10! x  940%& ()- @

%0%b& () - @ | 9A0YpRE: () - @" 10%&. () - F . o
¢ S20%a T S0l I e Hilshe shuront seyngse gt the current mirmr

%40%& ().- *m 10%& () - Y(m 10%& () - @m 10%& ()-s9%$" 10%& () - JKNKKKKKKKx b
@ 10! x f%r%zgs&-%ﬁ%ﬂf %BCSEG‘B ) gfexgnee to ng- 23 to Fig. 25.

Z"109%¢& ()-8Z"10%0& () -6$10%0& () - KLULGLLEMNAENb@ 10! x ! " 109%& () - 4

$10%& () ( illo%le(@r%!ﬂelm Which th prient frwvaries)depppiinppp teceangighdation of

| F'$10%& () - @ 10%& () - & 10%& ()-"10%& ()-"10%& ()- %A0% ()- pPQIRRRDSIEND@
10! x ! 94pixglsg’ Chapgiggigthe) digagionook thy fwiof0e@rdn} -gan casily be prepared by

Y409 ()-L$"109%&' ()-4DSUSSTT T! T" T#Txnb@ 10! x ! Ss10%& ()- 10 10 10, @
109&'S( ) - ¢hangzibg¥ige polagityOofRthe Yraitdd0vR’ () - #Ty TTTUOUVAEND@ 10! x ! &' 109&' () - G3
$109%&' () - &10%&' ()-Ss10%& ()- &Y10%& () - @ 10%&' () - WE&WWABX>XdEnb@ 10! x ! F"
109&' ()-L, " IMairing to' Fagk2],) thel OfiBosignlall QURstant cOAEARsdurce XXF CoNGERED @

10! x 1. 10%&' ()-, 109%& ()- s*I"10%&' ()-

(1" 10%&héthed @oukpitta predetekmided(sigrdlédaehd LdFPideo line (a video data line
and a current line) in accordance with the information on High/Low held in the 3-bit
digital video signals (digital data 1 to digital data 3)

10 The video-signal constant current source 109 includes a switch 180 to a switch
182, a transistor 183 to a transistor 188, and a capacitance device 189. In this
embodiment, all the transistor 180 to the transistor 188 are of n-channel type.

The switch 180 is controlled by a 1-bit digital video signal.- The switch 181 is
controlled by a 2-bit digital video signal. The switch 183 is controlled by a 3-bit digital

15 video signal.

One of the source area and the drain area of the transistor 183 to the transistor
185 is connected to Vss and the other is connected to one of the terminals of the switch
180 to the switch 182. One of the source area and the drain area of the transistor 186 is

connected to Vss and the other is connected to one of the source area and the source
20  area of the transistor 188.

A signal is inputted from the exterior to the respective gate electrodes of the
transistor 187 and the transistor 188 via a terminal e. To a current line 190, current is
supplied from the exterior via a terminal f.

One of the source area and the drain area of the transistor 18.7 is connected to

25  one of the source area and the drain area of the transistbr 186 and the other is connected
to one electrode of the capacitance device 189. One of the source area and thc.drain

area of the transistor 188 is connected to the current line 190 and the other is connected
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Electrical charge is gradually stored in the capacitance device 189 to begin

generating a potential difference between both electrodes. When the potential
difference between both electrodes reaches Vi, the transistor 183 to the transistor 186
are turned on.

In the capacitance device 189, the storage of electrical charge is continued until

15 the potential difference between both electrodes, that is, the gate-to-source voltage of
the transistor 183 to the transistor 186 reaches a desired voltage. In other words, the
storage of electrical charge is continued until a voltage at which the transistor 183 to the
transistor 186 can feed signal current can be obtained.

After completion of the storage of electrical charge, the transistor 183 to the

20  transistor 186 are fully tuned on.

In the video-signal constant current source 109, continuity or discontinuity of
the switch 180 to the switch 182 is selected according to the 3-bit digital signal. For
example, when all the switch 180 to the switch 182 come in continuity, a current
supplied to the current lines is the total. amount of the drain current of the transistor 183,

25 the drain current of the transistor 184, and the drain current of the transistor 185. When

| only the switch 180 comes in continuity, only the drain current of the transistor 183 is

supplied to the current line.
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plurality of current lines (video lines) is used in the circuit of Fig. 23.

10 Next, the video-signal current source 109 with a different configuration from
that of Fig. 23 is shown in Fig. 24. In Fig. 24, when compared to the video-signal
current source 109 shown in Fig. 23, the operation is the same as that of the video-
signal current source 109 shown in Fig. 23 except that the transistors 187 and 188 are
eliminated and one terminal of the capacitance device 189 is connected to the current

15 line 190; therefore, a description thereof will be omitted in this embodiment.

With the configuration of Fig. 24, the signal (current) must continuously be
inputted through the terminal f while current is supplied to the video line (current line).
If the input of the current flowing from the terminal £ is stopped, the electrical charge in
the capacitance device 189 is discharged through the transistor 186. Consequently, the

20  potential of the gate electrode of the transistor 186 is decreased to avoid the output of
normal current from the transistors 183 to 185. On the other hand, with the
configuration of Fig. 23, the capacitance device 189 holds a predetermined electrical
charge; therefore, there is no need to input the signal (current) through the terminal f
continuously while current is supplied to the video line (current line). Therefore, the

25  capacitance device 189 may be omitted in the configuration of Fig. 24.

Fig. 24 shows a configuration with one curreﬂt line (video line). However, the

number of current lines (video lines) differs depending on whether the circuit as in Fig.
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187, and 188 and the capacitance device 189 are eliminated, and a constant voltage is

applied from the exterior to the gate electrodes of the transistor 183 to the transistor 185

via the terminal f; therefore, a description thereof will be omitted in this embodiment.

10 In the case of Fig. 25, voltage (gate voltage) is applied to the gate electrodes of

the transistors 183 to 185 through the terminal f. However, even if the same gate

voltage is applied to the transistors 183 to 185, the values of the current flowing

between the source and the drain of the transistors 183 to 185 vary with the variations in

the characteristics of the transistors 183 to 185. Accordingly, current flowing in the

15  video line (current line) also varies. Also, since the characteristics vary by temperature,

the values of currents supplied from the transistors 183 to 185 vary as well.

On the other hand, in the case of Fig. 23 and Fig. 24, current as well as voltage

can be applied through the terminal f. When current is applied, the value of current

does not vary if the transistors 183 to 186 have the identical characteristics. Even if the

20  characteristics vary by temperature, the characteristics of the transistors 183 to 186 also

vary at the same level as that; thus, the current value does not vary.

In Fig. 25, voltage (gate voltage) is applied to the transistors 183 to 185 through

the terminal f, which does not vary by the video signal. In Fig. 25, the video signal

controls whether current flows in the current line by controlling the switches 180 to 182.

25 Therefore, as in Fig. 46, voltage (gate voltage) is applied to the gate electrodes of the

transistors 183 to 185, wherein the voltage may be varied by the video signal. Thus, the

magnitude of the video-signal current can be varied. Also, as in Fig. 47, voltage (gate -
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" 109 () a2 O ii)lé)S QUlhnot be performed simultaneously with the setting operation.
Accordingly, the setting operation must be performed during the period of time the
inputting operation is not performed. In order to allow the setting operation to be
performed also during the inputting operation, a plurality of current source circuits may
be arranged, as in Fig. 10, so that while one current source circuit performs the setting
15  operation, the other current source circuit can perform the inputting operation.
This embodiment may freely be combined with the first to fifth embodiments.
[Seventh Embodiment]
An embodiment of the present invention will be described with reference to Fig.
11. Referring to Fig. 11A, a signal-line drive circuit is disposed above a pixel section;
20  and a constant current circuit is disposed below, wherein a current source A is disposed
in the signal-line drive circuit and a current source B is disposed in the constant current
circuit. Equation Is = Ip + lsq is established where currents supplied from the current
source s A and B are I, and I, respectively, and signal current supplied to the pixels is
Lyaa. Setting is made so that currents are supplied from both current source s A and B
25  when signal current is written into the pixels. At that time, increasing I, and I can
increase the writing speed of the signal current to the pixels.

At that time, the setting operation for the current source B is performed using
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. source s C and E. A current source D serves as a current source for setting the current

o

10  source s C and E, to which video-signal current is supplied from the exterior.

In Fig. 11B, the constant current circuit arranged below may be a signal-line
drive circuit. This allows the video-signal drive circuits to be arranged both above and
below, which control the upper and lower half of a screen (the whole pixel section),
respectively. With such an arrangement, two columns of pixels can simultaneously be

15 - controlled. Therefore, the time for setting operation (signal inputting operation) for the
current source s of the signal-line drive circuit, the pixels, and the current source s for
the pixels can be increased, thus allowing more accurate setting.

This embodiment can freely be combined with the first to sixth embodiments.

20  Examples

[Example 1]
In this example, the time gradation method will be described in detail with
reference to Fig. 14. In display devices such as liquid crystal display devices and light
25  emitting devices, a frame frequency is about 60 (Hz). That is, as shown in Fig. 14A,
screen rendering is performed about 60 times per secoﬁd. This enables flickers

(flickering of a screen) not to be recognized by the human eyes. At this time, a period

64



10T@10%& ()-s:!1109%& ()-?KAdE~_@ ! | 10°/<z&' (0)- S 10%& ()-9 10%& ()-
#10% & ()-L 10%& {)+10%& ()-MIdE~ @& ! !10%& ()-I 100z2& ()-@
10(%2&' ()-10%& ()- "10%& ()-s10%& ()- quE~ @
17, , $10% & ()-& 10% & ()- & 10%& ()-&8 10%& ()-#
10% & ()duringowlgich scigen youdgring is pegformed once is called one frame period.
10z=10%& ()-L:'110%& ()-L8!10%& ()-6#10%& ()-&F.!'10%& ()-3Z}"?YNCX
T $109& () - 8% dr0esginiple, iB Ex@mplR] (3 description will be made of a time gradation
"10%R' ()-3!s109%PP& ()-!isl0%JU& ()-TYi dEYNCx “!190 10%&' ()-L
. Z109&' (r}neth$fl@l‘i&'l<(s):d 9 thkQRaBliCation’ B0t MockintAOR In) theajni@@Bationl 0 10, =
109 ()-":1"2109%& ()- 8Y"109%& ()-s6$10%& ()-"14Y"10%& ()-" S2Y"10%&' () - opt mxY

1/0 né?déq?{gtfgg) oife fEAHE Pefidd is diOfdRd idto-d plaRiEpof Jubfantebd @& ([ mandQa@& () -3

( M' 18%@&hé by OLdiisiaR Lo Mapktical-tb $OY@Rb&r)ot 'ia;leﬁ%@&'bﬁ)s: POLOKaSd or 4 PAE: /
10610%¢’ () - y2 109g& () -s010%g& ()- Y.y1l0%g& ()- @ $109%g& () - L& 2" 10%g& () -

0%9&
- EbG T TR = St Yt e é??%%%ﬁgm"%ﬁ&%‘?‘?“%‘%ﬁ% ye o

> 105 éf?ﬁ'%?"f%%k%i%%e?@g%%%( b BRI g cpplayed i tis example, an

example is shown in which one frame period is divided into three subframe periods SF1
to SF3 (Fig. 14B).

10 Each of the subframe periods includes an address (writing) period Ta and a
sustain (light emission) period (Ts). The address period is a period during which a
video signal is written to a pixel, and the length thereof is the same among respective
subframe periods. The sustain period is a period during which the light emitting
element emits light in response to the video signal written in the address period Ta. At

15 this time, the sustain periods SF1 to SF3 are set at a length ratio of Ts1 : Ts2 : Ts3 =4 :
2 : 1. More specifically, the length ratio of n sustain periods is set to 21 : 202 . .
2" : 2°, Depending on whether a light emitting element performs emission in which one
of the sustain periods, the length of the period during which each pixel emits light in
one frame period is determined, and the gradation representation is thus performed.

20 Next, a specific operation of a pixel employing the time gradation method will be
described. In this example, a description thereof will be made referring to the pixel
shown in Fig. 16B. A current input method is applied to the pixel shown in Fig. 16B.

First, the following operation is performed during the address period Ta. A first
scanning line 602 and a second scanning line 603 are selected, and TFTs 606 and 607
25  are turned ON. A current flowing through a signal line 601 at this time is used as a
| signal current Iy,,. Then, when a predetermined charge has been accumulated in a

capacitor device 610, selection of the first and second scanning lines 602 and 603 is
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from a current line 605. Thus, a light emitting element 611 emits light.

The operations described above are performed in each subframe period, thereby
forming one frame period. According to this method, the number of divisions for
subframe periods may be increased to increase the number of display gradations. The

10  order of the subframe periods does not necessarily need to be the order from an upper
bit to a lower bit as shown in Figs. 14B and 14C, and the subframe periods may be
disposed at random within one frame period. In addition, the order may be variable
within each frame period.

Further, a subframe period SF2 of an m-th scanning line is shown in Fig. 14D,

15  As shown in Fig. 14D, in the pixel, upon termination of an address period Ta2, a sustain

period Ts2 is immediately started.

This example may be arbitrarily combined with Embodiments 1 to 7.

{Example 2]
20 In this example, example structures of pixel circuits provided in the pixel portion
will be described with reference to Fig. 13.
Note that a pixel of any structure may be applicable as long as the structure
includes a current input portion.
A pixel shown in Fig. 13A includes a signal line 1101, first and second scanning
25  lines 1102 and 1103, a current line (power supply line) 1104, a switching TFT 1105, a
holding TFi‘ 1106, a driving TFT 1107, a conversion driving TFT 1108, a capacitor

device 1109, and a light emitting element 1110. Each signal line is connected to a
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gate electrode of the driving TFT 1107 and the gate electrode of the conversion driving
TFT 1108. A second electrode of the driving TFT 1107 is connected to the current line
(power supply line) 1104, and a second electrode of the conversion driving TFT 1108 is
connected to one of the electrodes of the light emitting element 1110. The capacitor
device 1109 is connected between the gate electrode of the conversion driving TFT
1108 and a second electrode thereof, and retains a gate-source voltage of the conversion
driving TFT 1108. The current line (power supply line) 1104 and the other electrode of
the light emitting element 1110 are respectively input with predetermined potentials and
have mutually different potentials.

The pixel of Fig. 13A corresponds to the case where a circuit of Fig. 29B is
applied to a pixel. However, since the current-flow direction is different, the transistor
polarity is reverse. The driving TFT 1107 of Fig. 13A corresponds to a TFT 126 of Fig.
29B, the conversion driving TFT 1108 of Fig. 13A corresponds to a TFT 122 of Fig.
29B, and the holding TFT 1106 of Fig. 13A corresponds to the TFT 124 of Fig. 29B.

A pixel shown in Fig. 13B includes a signal line 1151, first and second scanning
lines 1142 and 1143, a current line (power supply line) 1144, a switching TFT 1145, a
holding TFT 1146, .a convérsion driving TFT 1147, a driving TFT 1148, a capacitor

device 1149, and a light emitting élement 1140. The signal line 1151 is connected to a
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$10%& () - ehsupd¢ Jhepeof Gy@ormected 10 Akt el éctRMR of Yhe driving TFT 1148 and a first
électrode of the conversion driving TFT 1148. The gate electrode of the holding TFT
1146 is connected to the second scanning line 1143, a first electrode thereof is
connected to the first electrode of the drive TFT 1148, and a second electrode thereof is
10  connected to the gate electrode of the driving TFT 1148 and the gate electrode of the
conversion driving TFT 1147. A second electrode of the conversion driving TFT 1147
is connected to the current line (power supply line) 1144, and a second electrode of the
conversion driving TFT 1147 is connected to one of the electrodes of the light emitting
element 1140. The capacitor device 1149 is connected between the gate electrode of the
15  conversion driving TFT 1147 and a second electrode thereof, and retains a gate-source
voltage of the conversion driving TFT 1147. The current line (power supply line) 1144
and the other electrode of the light emitting element 1140 are respectively input with
predetermined potentials and have mutually different potentials.
Note that the pixel of Fig. 13B corresponds to the case where a circuit of Fig. 6B
20 s applied to a pixel. However, since the current-flow direction is different, the
transistor polarity is reverse. The conversion driving TFT 1147 of Fig. 13B
corresponds to a TFT 122 of Fig. 6B, the driving TFT 1138 of Fig. 13B corresponds to
a TFT 126 of Fig. 6B, and the holding TFT 1136 of Fig. 13B corresponds to the TFT
124 of Fig. 6B.
25 A pixel shown in Fig. 13C includes a signal line 1121, a first scanning line 1122,

a second scanning line 1123, a third scanning line 1135, a current line (power supply

line) 1124, a current lin_c 1138, a switching TFT 1125, an erasing TFT 1126, a driving
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YL0%: ( )gaL{ K:c}/roXe ot/we erasm% TFT 1126 is connected to the second scanning line 1123,
and a second electrode of the erasing TFT 1126 is connected to the current line (power
10  supply line) 1124. A first electrode of the driving TFT 1127 is connected to one of the
electrodes of the light emitting element 1136, and a second electrode of the driving TFT
1127 is connected to a first electrode of the current-supply TFT 1129. A second
electrode of the current-supply TFT 1129 is connected to the current line (power supply
line) 1124. One of the electrodes of the capacitor device 1131 is connected to the gate
15  electrode of the current-supply TFT 1129 and the gate electrode of the mirror TFT 1130
and the other electrode thereof is connected to the current line (power supply line) 1124.
A first electrode of the mirror TFT 1130 is connected to the current line 1124, and a
second electrode of the mirror TFT 1130 is connected to a first electrode of the current-
input TFT 1132. A second electrode of the current-input TFT 1132 is connected to the
20  current line (power supply line) 1124, and the gate electrode of the current-input TFT
1132 is connected to the third scanning line 1135. The gate electrode of the current
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
25  TFT 1129 and the gate electrode of the mirror TFT 1130. The current line (power
supply line) 1124 and the other electrode of light emitting element 1136 are input with

predetermined potentials and have mutually different potentials.
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described.

With a light emitting element comprised of an organic EL element, the
luminance can be variable depending on the color even though a current having the
same magnitude is supplied to the light emitting device. In addition, in the case where

10  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, 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

15  the pixel. To achieve the technique, the magnitude of the video-signal current source
should be changed depending on the color.

Another technique is to use circuits as shown in Figs. 6C to 6E for the pixel,
signal line drive circuit, video-signal current source , and the like. In the circuits as
shown in Figs. 6C to 6E, the W/L ratio of two transistors forming the current mirror

20  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 color.

Still another technique is to change the length of a lightening period. The
technique can be applied to either of the case where the time gradation method is
employed and the case where the time gradation method is not employed. .Accl:ording to

25  the technique, the luminance of each pixel can be adjusted.

The white balance can be easily adjusted by using any one of the techniqueé ora

combination thereof.
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[Example 4]

5 In this example, the appcarénccs of the light emitting devices (semiconductor
devices) of the present invention will be described using Fig. 12. Fig. 12A is a top view
of a light emitting device formed such that an element substrate on which transistors are
formed is sealed with a sealing material; Fig. 12B is a cross-sectional view taken along
the line A-A’ of Fig. 12A; and Fig. 12C is a cross-sectional view taken along the line B-

10 B'ofFig. 12A.

A scaling material 4009 is provided so as to enclose a pixel portion 4002, a
source signal line drive circuit 4003, and gate signal line drive circuits 4004a and 4004b
that are provided on a substrate 4001. In addition, a sealing material 4008 is provided
over the pixel portion 4002, the source signal line drive circuit 4003, and the gate signal

15  line drive circuits 4004a and 4004b. Thus, the pixel portion 4002, the source signal line
drive circuit 4003, and the gate signal line drive circuits 4004a and 4004b are sealed by
the substrate 4001, the sealing material 4009, and the sealing material 4008 with a filler
material 4210.

The pixel portion 4002, the source signal line drive circuit 4003, and the gate

20  signal line dﬁve circuits 4004a and 4004b, which are provided over the substrate 4001,
include a plurality of TFTs. Fig. 12B 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 drive circuit 4003, and an erasing TFT 4202 included
in the pixel portion 4002, which are formed on a base film 4010.

25 In this example, a p-channel TFT or an n-channel TFT that is manufactured
according to a known method is used for the driving TFT 4201, and an n-channel TFT

manufactured according to a known method is used for the erasing TFT 4202.
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~used. Alternatively, the transparent conductive film added with gallium may be used.
An insulating film 4302 is formed on the pixel electrode 4203, and the insulating
film 4302 is formed with an opening portion formed on the pixel electrode 4203. In the

10  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 molecular weight (polymer) material
may be used.

15 As a forming method of the light emitting layer 4204, a known vapor deposition
technique or coating technique may be used. The structure of the light emitting layer
4204 may be either a laminate structure, which is formed by arbitrarily combining a
hole injection layer, a hole transportation layer, a light-emitting layer, an electron
transportation layer, and an electron injection layer, or a single-layer structure.

20 Formed on the light emitting layer 4204 is a cathode 4205 formed of a
conductive film (representatively, a conductive film containing aluminum, copper, or
silver as its main constituent, or a laminate film of the conductive film and another
conductive film) having a light shielding property. Moisture and oxygen existing on an
interface of the cathode 4205 and the light emitting layer 4204 are desirably eliminated

25  as much as possible. For this reason, a technical device is necessary in which the light
emitting layer 4204 is formed in an nitrogen or noble gas atmosphere, and the cathode

4205 is formed without being exposed to oxygen, moisture, and the like. In this
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formed. A protective film is formed on the insulating film so as to cover the light

émitting element 4303. The protective film is effective for preventing, for example,
oxygen and moisture, from entering the light emitting element 4303.
Reference numeral 4005a denotes a drawing line that is connected to a power

10  supply line and that is electrically connected to a source region of the erasing TFT 4202.
The drawing line 4005a is passed between the sealing material 4009 and the substrate
4001 and is then electrically connected to an FPC line 4301 of an FPC 4006 via an
anisotropic conductive film 4300.

As the sealing material 4008, a glass material, a metal material (representatively,

15  astainless stecl material), ceramics material, or a plastic material (including a plastic
film) may be used. As the plastic material, an FRP (fiberglass reinforced plastics) plate,
a PVF (polyvinyl fluoride) film, a Mylar film, a polyester film, or an acrylic resin film
may be used. Alternatively, a sheet having a structure in which an aluminum foil is
sandwiched by the PVF film or the Mylar film may be used.

20 However, a cover material needs to be transparent when light emission is
directed from the light emitting layer to the cover material. In this case, a transparent
substance such as a glass plate, a plastic plate, a polyester film, or an acrylic film, is
used.

Further, for the filler material 4210, ultraviolet curing resin or a thermosetting

25  resin may be used in addition to an inactive gas, such as nitrogen or argon; and PVC
(polyvinyl chloridé), acrylic, polyimide, epoxy resin, silicon resin, PVB (polyvinyl

butyral), or EVA (ethylene vinyl acetate) may be used. In this example, nitrogen was
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substance or oxygen-absorbable substance 4207 does not diffuse. The concave-portion

cover material 4208 is in a fine mesh state and is formed to allow air and moisture to
10  pass through and not to allow the hygroscopic substance or oxygen-absorbable

substance 4207 to pass through. The provision of the hygroscopic substance or oxygen-

absorbable substance 4207 enables the suppression of deterioration of the light emitting

element 4303.

As shown in Fig. 12C, simultaneously with the formation of the pixel electrode

15 4203, a conductive film 4203a is formed so as to be contact with an upper portion of the

drawing line 4005a.

In addition, the anisotropic conductive film 4300 includes a conductive filler
4300a. The substrate 4001 and the FPC 4006 are thermally press-bonded, whereby the
conductive film 4203a on the substrate 4001 and the FPC line 4301 on the FPC 4006

20  are electrically connected via the conductive filler 4300a.
This example may be arbitrarily combined with Embodiments 1 to 7 and

Examples 1 to 3.

[Example 5]

25 A light emitting' device using a light emitting element is of self-light emitting
type, so that in comparison to a liquid crystal display, the light emitting device offers a

better visibility in bright portions and a wider view angle. Hence, the light emitting
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Edv4! disc (DVD), which includes a display capable of displaying images). In particular, in
10  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 thereof are shown in Fig. 22.
Fig. 22A shows a light emitting device, which contains a casing 2001, a support
base 2002, a display portion 2003, a speaker portion 2004, a video input terminal 2005,
15  and the like. The light emitting device of the present invention can be applied to the
display portion 2003. Further, the light emitting device shown in Fig. 22A is completed
with the present invention. Since the light emitting device is of self-light emitting type,
it does not need a back light, and therefore a display portion that is thinner than a liquid
crystal display can be obtained. Note that light emitting devices include all information
20 display devices, for example, personal computers, television broadcast transmitter-
receivers, advertisement displays and the like.
Fig. 22B shows a digital still camera, which contains a main body 2101, a
display portion 2102, an image receiving portion 2103, operation keys 2104, an external
connection port 2105, a shutter 2106, and the like. The light emitting device of the
25  present invention can be applied to the display portion 2102. Further, the digital still

camera shown in Fig. 22B is completed with the present invention.

Fig 22C shows a notebook personal computer, which contains a main body 2201,
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portion 2302, a switch 2303, operation keys 2304, an infrared port 2305, and the like.
The light emitting device of the present invention can be applied to the display portion
2303. Further, the mobile computer shown in Fig. 22D is completed with the present
invention.

10 Fig 22E shows a portable image reproducing device provided with a recording
medium (specifically, a DVD reproducing device), which contains a main body 2401, a
casing 2402, a display portion A 2403, a display portion B 2404, a recording medium
(such as a DVD) read-in portion 2405, operation keys 2406, a speaker portion 2407, and
the like. The display portion A 2403 mainly displays image information, and the

15  display portion B 2404 mainly displays character information. The light emitting
device of the present inventi;)n can be used in the display portion A 2403 and in the
display portion B 2404. Note that family game machines and the like are included in
the image reproducing devices provided with a recording medium. Further, the DVD
reproducing device shown in Fig. 22E is completed with the present invention.

20 Fig 22F shows a goggle type display (head mounted display), which contains a
main body 2501, a display portion 2502, an arm portion 2503, and the like. The light
emitting device of the present invention can be used in the display portion 2502. The
goggle type display shown in Fig.22 F is completed with the present invention.

Fig. 22G shows a video camera, which contains a main body 2601, a display

25  portion 2602, a casing 2603, external connection ports 2604, a remote control reception

| porfion 2605, an image receiving portion 2606, a battery 2607, an audio input portion

- 2608, operation keys 2609, an eyepiece portion 2610, and the like. The light emitting
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the display portion 2703 can suppress the consumption current of the mobile telephone.

Further, the mobile telephone shown in Fig. 22H is completed with the present

10 invention.

When the emission luminance of light emitting materials are increased in the
future, the light emitting device will be able to be applied to a front or rear type
projector by expanding and projecting light containing image information having been
output lenses or the like.

15 Cases are increasing in which the above-described electronic device displays
information distributed via electronic communication lines such as the Internet and
CATVs (cable TVs). Particularly increased are cases where moving picture information
is displayed. Since the response speed of the light emitting material is very high, the
light emitting device is preferably used for moving picture display.

20 Since the light emitting device consumes the power in light emitting portions,
information is desirably displayed so that the light emitting portions are reduced as
much as possible. Thus, in the case where the light emitting device is used for a display
portion of a mobile information terminal, particularly, a mobile telephone, an audio
playback device, or the like, which primarily displays character information, it is

25  preferable that the character information be formed in the light emitting portions with
the non-light emitting portions being used as the background. |

~ As described above, the application range of the present invention is very wide,
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The present invention provides a light emitting device as described above in which

a signal line drive circuit having a current source circuit is provided. Furthermore, the
_present invention provides a light emitting device capable of reducing the effects of the

10  characteristic variations of TFTs that constitute both pixels and drive circuits and
supplying a desired signal current Ly, to light-emitting elements using the pixels with a
circuit configuration in which the effects of the characteristic variations of TFTs are

reduced.

15
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converts a current including a current supplied from each of the n video-signal constant
current source s to voltage in accordance with a sampling pulse supplicd from the shift
register and a latch pulse supplied from the exterior; and. the supply means held in the
other supplies a current responsive to the converted voltage; and

the values of the currents to be supplied from the n video-signal constant current

source s are set at 2°:2%:- - - 2"

2. A signal-line drive circuit comprising (2 x n) current source circuits
corresponding to respective plurality of signal lines; a shift register; and n (n_ is a natural
number of one or more) video-signal constant current source s, characterized in that:

the (2 x n) current source circuits includes a capacitance means for converting a
current supplied from either one of the n video-signal constant current source s to
voltage in accordance with a sampling pulse supplied from the shift register and a latch
pulse supplied from the exterior; and a supply means for supplying a current responsive
to the converted voltage;

a current is supplied to each of the plurality of signal lines from the n current
source circuits selected from the (2 x n) current source circuits; and

the values of the currents to be supplied from the n video-signal constant current

source s are set at 20:21:- < -2
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when the drain and the gate of a transistor held in the supply means is short-

circuited, the capacitance means holds a voltage generated between the gate and the

10  source by the supplied current.

5. The signal-line drive circuit according to Claim 1, characterized in that:
the supply means comprises a transistor; a first switch for controlling the
communication between the gate and the .drain of the transistor; a second switch for
15 controlling the communication between the video-signal constant current source and

the gate of the transistor; and a third switch for controlling the drain of the transistor

and pixels.

6. The signal-line drive circuit according to Claim 2, characterized in that:

20 the supply means comprises a transistor; a first switch for controlling the
communication between the gate and the drain of the transistor; a second switch for °
controlling the communication between the video-signal constant current source and
the gate of the transistor; and a third switch for controlling the drain of the transistor
and pixels.

25

7. The signal-line drive circuit according td Claim 1, characterized in that:

- when the drains and the gates of both first and second transistors held in the
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between the gate and the source of the first or second transistor.

9. The signal-line drive circuit according to Claim 1, characterized in that:

10 the supply means comprises a current mirror circuit including first and second
transistors; a first switch for controlling the communication between the gates and the
source of the first and second transistors; and a second switch for controlling the
communication between the video-signal constant current source and the gates of the
first and second transistors.

15 |

10. The signal-line drive circuit according to Claim 2, characterized in that:

the supply means comprises a current mirror circuit including first and second
transistors; a first switch for controlling the communication between the gates and the
source of the first and second transistors; and a second switch for controlling the

20  communication between the video-signal constant current source and the gates of the

first and second transistors.

11. The signal-line drive circuit according to Claim 1, characterized in that:
when the drain and the gate of one of first and second transistors held in the
25  supply means are short-circuited, the capacitance means holds a voltage generated

between the gate and the source by the supplied current.
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13. The signal-line drive circuit according to Claim 1, characterized in that:

();810%: ()-6

the supply means comprises a current mirror circuit including first and second
transistors;
a first switch for controlling the communication between the video-signal
10 constant current source and the drain of the first transistor; and
a second switch for controlling the communication between the drain and the
gate of the first transistor, the gate of the first transistor and the gate of the second
transistor, the gates of the first and second transistors and either one of the video-signal
constant current source s.
| 15
14. The signal-line drive circuit according to Claim 2, characterized in that:
the supply means comprises a current mirror circuit including first and second
transistors;
a first switch for controlling the communication between the video-signal
20  constant current source and the drain of the first transistor; and
a second switch for controlling the communication between the drain and the
gate of the first transistor, the gate of the first transistor and the gate of the second
transistor, the gates of the first and second transistors and either one of the video-signal
constant current source s.
25
15. The signal-line drive circuit according to Claim 9, characterized in that:

the values of the gate width/gate length of the first and second transistors are set
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the values of the gate width/gate length of the first and second transistors are set
to the same value.
10
18. The signal-line drive circuit according to Claim 12, characterized in that:

the values of the gate width/gate length of the first and second transistors are set

to the same value.

15 19. The signal-line drive circuit according to Claim 13, characterized in that:

the values of the gate width/gate length of the first and second transistors are set

to the same value.

20. The signal-line drive circuit according to Claim 14, characterized in that:
20 the values of the gate width/gate length of the first and second transistors are set

to tlie same value.

21. The signal-line drive circuit according to Claim 9, characterized in that:
the value of the gate width/gate length of the first transistor is set larger than the

25  value of the gate width/gate length of the second transistor.

22. The signal-line drive circuit according to Claim 10, characterized in that:
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25. The signal-line drive circuit according to Claim 13, characterized in that;
the value of the gate width/gate length of the first transistor is set larger than the

value of the gate width/gate length of the second transistor.

15
26. The signal-line drive circuit according to Claim 14, characterized in that:
the value of the gate width/gate length of the first transistor is set larger than the
value of the gate width/gate length of the second transistor.
20 27. The signal-line drive circuit according to Claim 1, characterized in that:

the supply means comprises a transistor; first and second switches for controlling

the supply of the current to the capacitance means; and a third switch for controlling the
communication between the gate and the drain of the transistor; wherein

the gate of the transistor is connected to the first switch; the source of the

25  transistor is connected to the second switch; and the drain of the transistor is connected

to the third switch.
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28. The signal-line drive circuit according to Claim 2, characterized in that:
 the supply means comprises a transistor; first and second switches for controlling
the supply of the current to the capacitance means; and a third switch for controlling the
communication between the gate and the drain of the t;ansiétor; wherein
5 the gate of the transistor is connected to the first switch; the source of the
transistor is connected to the second switch; and the drain of the transistor is connected

to the third switch.

29. The signal-line drive circuit according to Claim 1, characterized in that:
10 the supply means comprises a current mirror circuit including m transistors;

wherein

the values of the gate width/gate length of the m transistor are set to a proportion

of 20:21: - - :2m; and

the drain currents of the m transistors are set to a proportion of 20:21:- - - :2m.

15
30. The signal-line drive circuit according to Claim 2, characterized in that:

the supply means comprises a current mirror circuit including m transistors;

wherein

the values of the gate width/gate length of the m transistor are set to a proportion

20 of 20:21:- - - :2m; and

the drain currents of the m transistors are set to a proportion of 20:21: - - :2m.

31. The signal-line drive circuit according to Claim 1, characterized in that:

transistors constituting the supply means operate in a saturated area.

25
32. The signal-line drive circuit according to Claim 2, characterized in that:

transistors constituting the supply means operate in a saturated area.
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15

33. The signal-line drive circuit according to Claim 1, characterized in that:
active layers of the transistors constituting the current source circuit are formed

of polysilicon.

34. The signal-line drive circuit according to Claim 2, characterized in that:
active layers of the transistors constituting the current source circuit are formed

of polysilicon.

35. A light emitting device characterized by comprising the signal-line drive
circuit of Claim 1 and a pixel section having a plurality of pixels each including a light-

emitting element arranged in matrix.

36. A light emitting device characterized by comprising the signal-line drive
circuit of Claim 2 and a pixel section having a plurality of pixels each including a light-

emitting element arranged in matrix.

86



