; PORSTUVW3eB\ ?7~86T\ *i.? SIGNAL LINE DRI VE CIRCU T AND LI GHT EM TTTNG DEVI CE
AND DRI VI NG METHOD THEREFOR Techni cal Field The present. i nvention rel ates
to a technique of a signal line driver circuit. Further, the present
invention relates to a light emtting device including the_ si i

driver circuit . Background Art Recently, display devices m@mm%‘mmm g

i mge di splay are being devel oped. Liquid crystal display at
performimage display by using a liquid crystal device are w d&8f*lUsed as
di spl ay apparatus because of advantages of high inmage quality, thinness,

| i ghtweight, and the like. In addition, light emtting apparatus using
self-light emtting devices as |light emtting devices are recently being
devel oped STANAY £3HE BRIVE, GERGUER AN SIGHS EMATECNE PEVIGE AND DRIV IManp e
, a high response speed suitable for notion imge display |ow voltage, and
| ow power consunption, in additi é@g of existing liquid crysta
di spl ay apparatus, and thus, attracts a great deal of attention as the next
generation display. As gradation representation nmethods used in displaying
a nulti-gradation imge on a light emtting apparatus, an anal og gradation
met hod and a digital gradation nmethod are given . The forner anal og
gradationfggﬂ%¥éif;ﬁa hod in which the gradati on *@0002* i s obtained
by conducPFWQﬂmmﬁﬂxrfégﬁrol of the magnitude of a current that flows to a
l'ight emtting i 10| t] [ in
which the Iight 154 ??Fﬁégﬁe!&?i’%ﬁ?%ghr’F%%%t%%?ggi%Q‘{Em%ﬁ*sﬁ'@f%ﬁ B g N
state (stat h i pan i b I 1009 te (
state mhe?ggfﬁg%ﬁgﬁ%ngﬁﬁgﬁ}g'sﬁﬁg?gﬁ%?hﬁﬁepbggggrﬁ %$g?%?g?€a 5$§Ea?%§n
met hod, SiNgegRplemiltA0LLY adeibanmRiafify @hapéfq&éh 13 nERiPOGe £ ifricgidred by
conbining the digital gradation nethod and a ditTferent nmethod to display
mul ti-gradation i mages has been proposed.

Background Art

Recently, display devices for performing image display are
being developed. Liquid crystal display apparatus that perform
image display by using a liquid crystal device are widely used

as display apparatus because of advantages of high image quality,

thinness, lightweight, and the like.

In addition, light emitting apparatus using self-light
emitting devices as light emitting devices are recently being
developed. The light emitting apparatus has characteristics of,
forexample, ahighresponse speedsuitable formotionimagedisplay,
low voltage, and low power consumption, in addition to advantages
of existing liquid crystal display apparatus, and thus, attracts
a great deal of attention as the next generation display.

As gr&dation representation methods used in displaying a
multi-gradation image on a light emitting apparatus, an analog
gradatibn method and a diéital gradation method ére'given. The

former analog gradation method is a method in which the gradation

, [

*G00002*



When cl assification is nade based on the type of a signal that is input to
pi xel s, a voltage input :method and a current input nmethod are given as

pi xel -driving nethods. The former voltage input method is a nethod in
“which: a video signal (voltage ) that is input to a pixel is input to a
gate electrode of a driving element ; and the driving elenent is used to
control the lumnance of a light emtting device. The latter current input
nmethod is a nmethod in which the set signal current is flown to a |ight

em tting dbvicktaitnedrhy sondwsting raedopicontteolli gift tbei magnjtudei ct.a
Hereinafter, referring to Fig. 16(A) , a brief description will be nade of
an exanpl ec@¥rantithafi £1es o kdphitremd i tigrg dewicei ngTke patdersdigdtali ng
the voltage input nmethod and a driving nethod thereof . The Eixel shown in
Fig. 16 (AMradetieednethedids a nathediin yhkicihtheglighs epittingvieciceg
TFT 503, a driving TFT 504, a capacitor device 505, a light emtting device
506, and phReATEERR QALLBIR L séategnihereefpoarn®Nastafet hetataivhere | i ne

502 varies, and 2 the switching TET 503 is turned ON, a video signal that
has been i %"uﬂ-%“@ﬁé’es*%ﬁgpsltiaﬁg%ii’l 09 hhandp QFFA 2 &t dEtASEIRATE he

gat o- sour S ol imbReRre T8 boPmPlafliolh o dn e et edhvion
det er m nod SRS cEFPeR: SFAP Enpl BEBBS ToRe FRaneee ARy oy 2P and
o ving RO REPRET B Robdid *shbTdyaithad SRS ChoFuoE i &
Char act or | S5 EE54EE REEROR" TR Ay GEPE GPadBIFY TalBs® 1R (ol
defects i g8k, boundary. In the pixel shown in Fig. 16(A), if

characteristics of the driving TFT 504 vary in units of the pixel, even

when identical g0 3iaR3li RS D88 mh AR aséAARHY kydeS o8l aldfynal
corresponding drain currents of the driving TFTs 504 are"different.” Thus,

the | uni nagge pisthe%hfgthi FiRd1d N0 deyl €8gd Oh it IlfSthd® & Ve dlerent
probl ens descri bed above, a desired current may be input to the |ight
em tting dovpee, meeneddaess giizehhasC pdnxral-@ristings mdtHds TFThd ofoxhidwyi NQ

the light emtting device. Fromthis viewpoint , the current input nethod
has been prapvsge inputhmetdrod dstaméthbd imagi thde wfdeo signhait (vdbtages)
supplied to a light emtting device regardless of the TFT characteristics .
Next , refematdg Llopétgso a ibx€é1Hs iapdtlio.a gabeieledesade pif amdriwindg be
made of a circuit of a pixel in a light emtting apparatus enploying the
current i nplement h@ddahle slmdniinghglemehsdis hsedoto cohtrofhthpi dehisdoom i n
Fig. 16 ( B ) includes a signal line 601, first to third scanning |lines 602
to 604 , LE# Adwght pRétsdsg, derrge60ehe 10T e cugpeatt dppusvirethedols and
alight emtting device 611. A current source circuit 612 is disposed to
each si gnat MetheddnedrtcR shafipt sigRpicuatendiis FORMDItRd 1doftaniktingg to
light em Scfi 011
evice to control the luminance of the light emitting device.

Hereinafter, referring to Fig. 16(A), a brief description
will be made of an example of a circuit of a pixel in a light
emittingapparatus employingthevoltage inputmethodandadriving
method thereof. The pixel shown in Fig. 16(A) includes a signal
line 501, a scanning line 502, a switching TFT 503, a driving
TFT 504, a capacitor device 505, a light emitting device 506,
and power sources 507 and 508.

When the potential of the scanning line 502 varies, and



wi ||l be described by using Fig. 17 . In Fig. 17, reference nunerals
denoting respective portions conformto those shown in Fig. 16. Figs . 17 (
A) to 17 ( C) schematically show current paths . Fig . 17 ( D) shows the
rel ati onship between currents flow ng through respective paths during a
wite of a video signal , and Fig . 17 ( E) shows a voltage accunmulated in
the capacitor device 610 also during the wite of a video signal, that is,

o QoL SO ol 01T 00 G % L Sl Ui B Bt
oL gnal ot e L0 DGO AL 0B 8% il BuShlBeth ps
i PR g b 4 Rl
SO PR T R g o A
Char e | it BCCHELAt A iuk footanash Bke Yabics S AU shutn dPCIE

monent ) t&ei¢ihgerdT fdoans sbeL ¥ELR1RLECT IATES Hrddift qu@ﬁbb@&eaeg%&élo,

and charge accunul ation is perforned in the capacitor 4 devi ce

Charge is pigiet @it taaguden 2é680i6) M@ thaPPLIHOend@ing ddPic@dBB6%emits
potential difference begins to devel op between both the el ectrodes (Fig.
17(E)). Wiebghte potential difference of both the el ectrodes has reached
Vth ( point AinFig. 17 ( E) ) , the TFT 608 is turned ON, and |Z
occurs. As descrided semdveonductor deatiBe=£fbit drivihg théablgsbashitvting |1
gradual |y decreases, the current keeps flow ng, and charge accunulation is
cont i nuousdgviee f oraregolllystiid coapatransidévrcei 610isdd. t heHowgeer| ortltkevi ce
610, charge accunul ation continues until the potential difference between
both the edektysblbcon thansistert hiss gpreneotiocevamiatijen ofint hel 0 HEHEL
reaches a desired voltage . That is, charge accumnul ation continues unti l

t he vol t agehazaetesigtieyel sugh wis o thiceSIIlG 08 ue and can (O ourret,
laata to fl ow. Wen charge accunulation termnates (B point in Fig. 17(E) )
, the curr@#t Yo daf@ssst Lpnpngraturhorrdasy ncdn kheTpixedashewn yin Fian,
ldata = 1z is established ( Fig. 17 ( B) ) . Accordi ng to the operations
descri bed ]a(t)(sfv)a', jt#lé’llﬁfér“aquqiﬂc%qft ithe rdvipgndFTt 304 heapy xbp ynits
conpl et ed. {i al | %( iel ection of . the first apnd second scanning |ines 602
and 603 | TR BLEAL. YRR HRCPHECREECRIqv Mo Siana)s Baverksen input,

Sub t) I i S ] t tothe third i | i 604 d the TFT
000 1ot urismaRP it fes shdRE or SresPohelig 1N FRLERRFS dhorhe dF TS

it ' 6 . 6083 .i dy, t d d t
Cdonti cal To'T S84 BEeBRehE, o Trofy Ee RVHINGT PR o aLont S 1T | gne
emtting d&é@%@e%%ffeélght: At this tine, when the TFT 608 is set to
operate in a saturatron region, even if the source-drain voltage of the

TFT 608 varies, @ lddilfe @kt birealag.@.r 88kckibeh! 24608, 18 dd&1té @M u AL | NO
ly. As Seé a

device 611 fl ows continuously. escri ove, the current input mnethod

refers to gayebdofnpit Wb Chbheighei Bmaitiagt defvitae TehiW dsy i e have

t
the sane current value as that of the S|gnaP current laéta set 1n the

current sciH#&FadtdEiktidslds HYITI08 fov RivERG ithienti glev eme t8ihgeddd£icd | ght
with the |um nance corresponding to the drain current. By using the thus

structur ey allis ikwpbeatof thardwrént ihpifithethed RhkChe&h Pripodedd
constituting the pixel is suppressed, and a desired current can be supplied

to the |i giiicnmiddn ngorieno X ethd neagtentwde Yof ia) duerdritghtheniid i igpiped at us
ermpl oyi ng to a light emitting device regardless of the TFT characteristics.
Next, referring to Figs. 16(B) and 17, a brief desqription
will be made of a circuit of a pixel in a light emitting a.pparatus

employing the current input method and a driving method thereof.



the current input nethod, a signal current corresponding to a video signal
needs to be precisely input to a pixel. However, when a:signal |ine driver
circuit ( corresponding to the current source circuit 612 in Fig . 16 )
used to input the signal current to the pixel is constituted by polysilicon
transistors , variation in characteristics thereof occurs, thereby also
causing variation in characteristics of the signal current. That is, in the
light emttjng apparatus enploying the current input nethod, variation in
char act er i SPPcRL%eL 18w diis Fiigut gﬁéat) hinglydes and igralsildmel 60lnefdrster
circuit need (o, be suppressed. However, while the influence of variation in
charact eri 5Pi Eléi’c')& sﬂ%&ﬁf‘ﬁs 1dpes: 6Pt A F Qe 2pFuErertint ine S9Hr ¥TS168¢
usi ng the pix havi ng _t structure of Fig . 16 B ) , suppression_of the
"ot vence BP 608 (B FBRarh toR-pathee fall o aniy asl Lok emitdnh Rovac PAg -t he
signal lin iver.circuit is difficult .. Hereinafter, using Fig. 18 a

bri ef descgi D ]!l‘roeﬁ“i/\/ﬂ‘frﬁg G GEﬁei%fir'LﬁPPﬁFg 8T 9?%11 ldg‘ea%EﬁFPent
source cirgaiﬁmgbsposed in the signal line driver circuit that drives the
pi xel enploying the current input nethod. The current source circuit 612

h in Figs. h ] ' [
o2 0f Fig o 16 (50RO b4 sPok, FRABEREN W g Yl ETnECtRERaTan
t 1 t {
cont rol | aa by SepnercPypeFoy g BIS, 1Y, CHRIAN. 17, Rt dympball
The g { @aRs t hgChes R0 €15 RRI Atbild @BhIeBEnE PO 0Le RN 1.5 PYGCeRG 555

to 558 are different fromone another, and the ratio there 1.

2 . 4. 8. rfys. 1]73_(A|')’)t§m@‘(\ﬁ)%&ién%ﬂﬂcaﬁtﬂﬂgﬁw%ugfrewigp&bﬁé.entFﬁ_P.Ui‘i'?%) _
circuit 612, in which the constant current sources 555 to 558 shown erein

correspondshowsr athé St osFat1dHEhipt i Be BfeéN ColiFL&MmEs Offi&eiﬁ%anﬁﬁﬁéﬁéﬁ 555
to 558 is set to 1. 2. 4 . 8 according to the ratio (1:2:4:8) of the

val ue of LrésgpeéetieagidthsMgang aiwdiitle oFhe videbesighal| Gtha Fagui 17 FE S
then can control the current magnitudes at 2 = 16 |evels. Specifically,
currents hslowg ahbo Pragkaaconmahaked irethesapaciieraldyide 600 al-du dudiggt al
video signals. Note that the current source circuit 612 is constituted by
pol ysi | i cobheremttetaf @ vidded siignadgr dhlay fler nedgatéehsbhecei xeltpget 66n on

the same substrate. As described above, conventionally, a signal line
driver cirtdetTFRcéPPorated with a current source circuit has been proposed
( for exanple, refer to Non-patent Docunents 1 and 2 ) . 7 In addition

di gi tal gradati diFRt hcHPULRE dde iapwdt fodthe fhreh andi gecondscaining
method is conbined with an area gradati on nethod to represent

mul ti - gr adbt PR o07eRRE ORSr s huFnethe TETS¢Qang 607 ONea Signclopureenbd)
and a rreth%g i V‘/(]%\Ch a.digita radation nethod is combined with a time
gradation ?‘ﬁg‘ag_t rroéiﬂhetgﬁts 1 HgngaaPt G thigesiraatidinhrierfereedr red
whi o one S Treeer ecenotn; T ¥t 2R S 5B Sf9nnt st Leres

-em SSi i i h _qf - phxel d ih dat j i
opr ccent eiF Ao ribddh B sTonall 1 THE BOXT) P, B0AroRF SESRAESNY' The

h . ) . - ) . h : h ¢

ohich or adadud Skl Rutfient ifacrd s SRR, T0 TR BIxET . T ERAIOG )

period of ghbw§htnEBdidtnD ' r ki c, : pgLd.od is
divided into a pIurgﬁity of sd%??gﬁiﬂﬁgfﬁggég g@?&ggﬁutﬁ§€§§gégpfgr§%*'
llengths , @ SS& P Pon S €13 S&i Loght emitging device is selected
in each period, and t%e gradat?%ﬁp?ggﬁgeé%n??ﬁaacé%ha]%@'to a difference in
llength of Iight ®md Sebménti tRei PFENG O’ A ASFR&E ok hbe cllaFided! 1 0rf&at i on
nmet hod, the method in which a digital gradation nethod is conmbined with a
tinme gradadcoumubited (et waffayitoreicRiied 6203Sahimendsadehs ORF e H9d)
is proposed. (For exanple, refer to Patent Docunent 1). [ Non-patent
Document 1is R Hatcowdinglyhr dg ot bednd, IleehimcakeRegoablobhbast i it e
the moment, the current flows between electrodes-of the capacitor

device 610, and charge accumulation is pe'rformed in the capacitor



of Electronics , Information and Communi cation Engineers (EICE) " , ED
2001-8 , pp . 7-14 , "Circuit Sinmulation of Current Specification 8 Type
Pol ysilicon TFT Active Matrix-Driven Organic LED Di spl ay" [ Non-patent
Docunment 2] Reiji Het al.; "AMLCD O1") OLED-4, pp. 223-226 [Patent
Docunment 1] JP 2001-5426 A Summary of the Invention The above-descri bed
current source circuit 612 is set so that the ratio of ONstate currents of
the transistors becones 1. 2 : 4 : 8 by designing L/ Wval ue . However, as
for the trda¥lseohd0555-558) the factors of variation such as the gate

| ength, the gate width and the filmthickness of a gate insulating film
which are gener afBargy ifeguadnaiincacermpiptedalnnghet eppaghtiosudsviaees
to be used are piled up, and the variation is generated in the threshold
val ue and RB8irl pR¢. a BRtIGIRL differengq jkaging Gopﬂ@Uﬁé-@PybﬁﬁI@éePhboitht i 0

of ON-state currents Qf the transistors 555-558 to be |: as at has
been desi gﬁ@&. eéﬁ‘éﬁF?&Eﬁl (Fig¢ nb7 (B} ) at |“8I‘befthﬁhB°\'F&F‘Gé§lofii@§PF§ﬁF§ P&y

' h i xel d di h I I d t
o oe el hérh"Eg SR e GRS Kea et B deﬁﬁf‘%ﬂéﬁgﬁ% SH‘;}I@BEEIBSE ‘o
ohar acteri FTCROBTLE iR I @5 Qe%m%ﬁ's%iﬁessar eﬁﬁ%ﬂa%
characteri ic f~Th ‘ ts 0
I h . f I '
Chareter | Sine g HE LroRstphitnad. (EE iﬁ%ﬁ%‘%e@‘éﬁix BPPERRSESy nEPe
signal 1ingudibye REEFK! £180EnS arkf Bhar " GYClmulatdn’ 86Yodht LhGbhb1y 1O

realize it
performed in the capacitor device 610.

In the capacitor device 610, charge accumulation continues
until the potential difference between both the electrodes, that
is, the gate-source voltage of the TFT 608 reaches adesired voltage.
That is, charge accumulation continues until the voltage reaches
a level at which the TFT 608 can allow the current Iga.:a to flow.
When charge accumulation terminates (B point in Fig. 17(E)), the

. current I, stops flowing. Further, since the TFT 608 is fully
ON, Ijata = I is established (Fig. 17(B)). According to the
operations described above, the operation of writing the signal
to the pixel is completed. Finally, selection of the first and
second scanning lines 602 and 603 is completed, and the TFTs 606
and 607 are turned OFF,

Subsequently, a pulse is input to the third scanning line
604, and the TFT 609 is 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 identical to Igsta flows thereto from
the current line 605. Thus, the light emittihg device 611 emits

light. At this time, when the TFT 608 is set to operate in a



The present invention has been carried out by considering the
above-descri bed probl ens, the present invention provides a signal |ine
drive circuit capable of suppressing the influence of the characteristic
variation of TFTs and supplying the desired signal current to the pixels .
Furthernore, the present invention provides a light emtting apparatus
capabl e of suppressing the influence of variation of the characteristics of
TFTs which configure both a pixel and a drive circuit and supplying the
desired sigpburatiormegiom, levugn idnithei agudeei deawhi vhltoagei gfirtke HBET of
a pixel and a drive circuit by utilizing a pixel having a circuit
confi gur at$®h Vimrtes had Lightcemifiting currewhcEewoff hoarling itoh @ie theght
characteristics of TFTs. The present invention provides a signal line drive

circuit ha®¥Mhbtingedeehre i bt at19Ws | FORRIR®OBSLEt ectric circuit ( in the
t ificati , f dt t i it) f
Suppr essi ng t he ARAARFREbES abevier tBe GRTFABECABPUEBPFEPASeEPTHFYR and
passing the desired nst gt urrent has pee royj e%. F_rtheL re, the
D | Matith i the FEaHR CHifenhhia HFls s0guLBoRat s Mave
ngzgginb i gnal ﬁFne drive c'rguit The dﬁ ggﬁ: ini ngroﬁp oyi des
si gnal Iin\éh rTYRe FPRLRRt i Vo ?cﬁsat%%{]r%ﬁta%%u?%%n% r%'ﬁpfeﬁqé x?%bo%% on
h I . . ¢ . . Lo . ! it of
the pr esert® (oA cs o8 Snil, sy and il Ran e PEHEF UG Fres < ©
Ui ed t . . : . L H
corm ) - SLF (EHLES T SR Y borkl RS L SR R o, I A0,
cireuit seéulsloe@@.wa?um@mgt henegl ggag GHARAARS ke DI &hﬂumfcgr t&e pass

the current in proporiion to that t he constant current sSource

reference.v#£%1 2 {68 Ui chhbaciteii4eies OF M Rirs0BoALLLRALEREr ficd §Fisadi €S

of TFTs which configure the signal line drive circuit can be suppressed by
utilizing i9euppreEeieddd ahd L AbsiPHCOuEtéftidan BB upp Nied HodtRk 1idiet
drive circuit of the present invention, a switch for determ ning whether or
not a signehi€tingndevBdei N a current source circuit is supplied to the
pixel is controlled by a video signal. Specifically, in the case where it
i's necessary to nesidentsdlgingl nurttentlightprenicrtimy dpparativie erp higing
through a signal line, there is a switch for determ ning whether or not the
si gnal curtleatcusrenpplnmit merhdade & wigndl sounenticaurdespandireg stqgral
line drive circuit, which is controlled by the video signal. It should be
not ed t hatvidee rlgnalk areedspde biec precidsetlyeispiatchof arpiieekr niknwayeshet her
or not the signal current is supplied fromthe current source circuit to

t he signalWhema glonalclingidriveyariinmt § correspeonddad: §oathe aurprent
current control switch. It should be noted that the constant current source
for refer HIEFTR FHEBE fleglrl Fi9t obbbdsad kot hBPYEgRRE FigRANGWREERY cui t

on the subst&s%e. O, as a current_for reference, a certain current n%¥ be
i nputted frOMPEHRIESE EFiAP T tHee A RERM S Gy trengistars, iyar Lafe
outline of,a signal line.drinve circuit of the present invention 1. be
Socer i bed HErBAEAPLATLBEAFE Rt {as £PGLuPS | hErRby &l 5o pRYSLng Varfatih o
signal |i dryd v, L L CUl rognd the three signal lines fromi th colum
to ( i+2 ?_ﬁ?hé%%fﬁ%eér%{gﬁgm%ﬂ%r%%?n?ﬁec%ﬁg%nl\:/\here it is necessary to
pass the S|gnaIT%£t is, in the light emitting apparatus employing the

current input method, wvariation in characteristics of TFTs '
constituting the pixel and the signal line driver circuit need
to be suppressed. However, while the influence of variation in
characteristics of the TFTs constituting the pixe; can be
suppressed by using the pixel having the structure of F:LQ. 16(B),

suppression of the influence of variation in characteristics of



current in proportion to that of the video signal through the signal 1line
w Il be described below.:In Fig. 1, as for a signal line drive circuit 403,
a current source circuit 420 is disposed on each signal line ( each colum
) . The current source circuit 420 has a termnal a, a termnal b and a
termnal ¢ . A set point signal is inputted into the termnal a . The
current ( current for reference ) is supplied fromthe constant current
source for reference 109 , which is connected to the current line, to the
term nal bthefgF@sveonstitutingithelsigrait pihe drisiegneir&ept iisndtHieicwl ¢ ent
source circuit 420 via a swtch 101 ( signal current control swtch)
outputs . Speci fiexginafier, cusirgtFiourb®, a rowdéf 4@0scsipobdn okiEl by t he
set point signal _inputted fromthe termnal a, current ( current for

ref erence Made afihe s§rpcsurenandoperation ofh@ cherentreourc¢sigimtult
current) i$ géggortion to the relevant current ( current for reference ) is
outputted #+ ¢ Iethensignal pine grdyeriotredigrithat doises thatpbrel

switch) is dif%('):,f_f?d etween the current source circuit 420 and the pixel,
turni ng ONPBP i LBACHET e HgPubi rethads (signal current control

itch) i trqlled b i d i | .. Sub tl i | I d
STeail of the pARR NS TGS TRt o | SR | TAIS or AT rand ¢ hat
f Fig. 1 w iLhed b ith f t ig. 2. Fig. 2, i
Phe s gnal L3131 e reaBoRARTHS habiticht BoRERE i dult S1ahe Elar P BL. re
di d i | i that t -
curront sopéYtrantBous bl LEAM, 92N 4d&S Cons Bt L ErpaR s alfres

; it o2 ; ) i 4 q
Chur e ol P E B " e o e Bt dliledlSd Wb JECUB AL
current Sowky Gt a(]?d-“ttl'x_a‘tz%ﬂ&a‘iﬁ_?ht&evﬁ.ﬁr %Qﬁ%ét%’/g' téhﬁfﬁaP.Q' £ %8%4.‘ S
inputted into the termnal a . The current current tor reference I's

suppl i ed frendidgh COMEEAYE GlireH t$ VSR fd fﬂnﬁra{@%&{lﬁc%ﬁ Qurrent
connected to the current line, to the termnal b. Mreover, the termnal c

outputs a sowtds (5350881 558IIArN AL FifeRentNEESR diid HnAWMETENhnAOHKE L LS Ui
421 and the second current source circuit 422 via the swwtch 101 ( signa
current cortexdovid cdgt toconirdl:sdgnag.is inputted fromthe term nal d.
Specifically, the current source circuit 420 is controlled by a set point
signal inputtedHigpmlsis)tshovaa carendtbhytouconts If shenebriepttdathdd om
the termnal d, the current ( current f or reference ) is supplied fromthe
term nal krirquiet &2 erin whsichyridie monstrdnt) durpErdp@dimed ¢ ¥5hetd & s/ ant
current ( current for reference ) is outputted fromthe termnal ¢ . The
swi t ch 1018how shereincogmespond v transdstpriss dTbeasddobef GNemrdents
current source circuit 420 and the pixel, and turning ON and OFF of the

f or egoi ng ¥withen tronsdsitgrsl 588 tend580hs regt dwi tich) 2ar e4 corft ragidasdling a
video signal. It is defined that an operation for termnating witing of a
signal curtfedten@ticedpedr 468 )t RE Eherealueef de (I3taiike X/4h (@a%eat i on
defi ni ng sc>4££§: taﬁﬁfurrent source circuit 420 for setting the signal
current by ¥HE keur FHE S FWREE Shrouthublenthepgrar contanl )thes

T onal curtmer R AYLAR 4 0 Tt sBaescalit e kmanits 420
"2, "si nce AR o PERARE bR And fod WaThebrdt bR R R A hA Eauathal U 15
ot her a5 et ne Frr “CNOGH Bhaf, EBY loutEet Salne | fEraut niTa o

ortorms SoRated SRR PHBod « FERLLRRPRT 0 35 AFadtEt B Tohmet i ons

N each CHL e HSSAFLdi df HOUshOS I EthiLat a setting

operation m ght be carri out during an optiona ne period at an
optional tim ngasafadsepibala yges t ki tyi

setting operation is caleiegdhgﬁ?a?sc%%%gﬁjéé%? el n%; %ﬁlﬂéj{ﬂy&“%ﬁﬁ%red by
a pi xel coTfdguratimforFordtsd OHhCE Gur&enit ngiﬁ.oc,s@dcifc@iﬁ' Kak) by
configuration such as a current source circuit disposed in the signal 1ine
drive cir quidposdd f(@ort Bﬁaﬁ\Em@err@feki EEN6MSpEESA L Mo ARRERES ON dria &1 1 ed
out, at least one time nay be carried out at the time when the electric -
source is supplied to the signal line drive circuit and the operation is
initiated. However, actually, since there are sone cases where the acquired
information is | eaked by the setting operation, the setting operation may
be again carried out when the good timmnpg for acquiring the information
conmes again. Concerning with the signal line drive circuit shown in Fig. 1
and 2, the case where the signal current in proportion to a video signal is

b s



14 Fig. 1 and shown in Fig. 30 concerning wwth Fig. 2. In this case, the’
current is outputted into a current line for pixel and a video signal is
outputted into a signal line. The present invention provides a signal line
drive circuit which provides two shift registers (first and second shift
register) . The first and second shift registers, one is a current source
circuit, and the other is a circuit for controlling a video signal, that

is, acircuit operated for displaying an inmage, it controls, for exanple, a
latch circuit, almaafditikprnidigltal gradatdaornimettiodsiieludeaira gnd tloodt r ol
switch) and the | i ke. Then, an operation of the first and second shift

regi sters 13 vhigh @ éigbéﬁﬁg9Fﬁéé$éﬁ§eﬂ?¢9°éaﬂﬁl@@mhﬁnedamdiﬁEGuss@Meay
the settin eration of the current source circuit. and the inmage

di spl ayi ngg’c')% 5%?%H65Ped6&p’é&9%efcﬁmb@%§iraeéﬂéha@mimyg@gr&hwm&e& nce
the settin ﬁ%g erafion of the current source circuit is precisely carried

"I heh Lhe curt e Source Sl ST god (120 S clTcurt 0 Canentc o1
o 7 A P o Tl S
: SFdeﬂOCI r::tﬁfes rﬁﬁ%gs%rﬁ?t% Ir#f"as?ﬁsf;t/m r?rgq&ﬁtj)? cﬁfﬁﬁr‘i d ‘iot% t h
from 'P he falpsr csi:tilgnf:\e #%J?‘r%atlfg? n %}" n%reJqufa ﬁlg t He’PeWé%% i e@% se
where the SiJii&etad Puder YA Gh ol & 4860400 & T duy r%,gaelé ke,

a plurality of wrings are capab el ng sel

confi gur atdmilsPfon ﬁBhf—Emri%g'i%heis O]fé)é:’téé in @QEhogf'iﬁ’; | b

according to the use . If a plurality W rings can ected at random
the settingng Itaaagradsaﬁoipig%@%&le%e%fte@@aa@owiw%e@di&sfsﬁeé%ewwen

setti ng operation of the current source circuit 1s also capab bel ng

carried oud 1ightsemienihgl A¥ehrann he bthsk £ALaNh tausiagléa@ﬂ;@@l Thafe in
the case where there is a mal function acconpanying with the setting

oper at i on, tine gradaeionakithod ia mbthotie Wil éwgehianibs repedsrtonaihn | t
shoul d be noted that in the present invention, a TFT is capable of being
appl i ed bylspbsformedmy ¢ontrolbing aheiadtioss s pgrioddifad 135RGlemiytisiqpl , a
transi stor using SO, an organic transistor or the |like. Mreover, in the
present i rdeNiden, T beghbrermpecmgiappametﬂsame\cpancmal.spane}ridem vifriteh a
pi xel section haV| ng a light emtting device and a signal line drive
circuit arxPivhpéitpefimuhfrane pabitodahaving nutuabledifferentllengticdul e
in which ICor the like is nounted on the foregoing panel, a display or the
like in tHRESIEQDOF nGPeemissipnyof A Liight ewgfcf::lng dppheatis sedaatseshnds

to the general termlncl udlrdg a panel, a nodule, a display and the I|ike.

The preserf'tn iSREh RGP o AR Lhe Iradatioqmd sinnes et tediacaeRding £ @ r ent

source CI as descrj bed aboyv Furthernpre, the present invention

provi des #ﬂﬁ engf ﬁ'{’l %ﬁngﬁBa‘?ﬁﬁéghéaﬁ‘%FﬁiBP Edd‘ﬂﬁ)rdé’sgf‘ﬁgf’fq‘lﬁe iBFI4iRdrce of

vari ation Qof '.the chara er| s of e _TFT. con both a pixel and a

drive ci rclﬁl ttthan(ﬁl(i q§€§~p9§| 6 Hé‘ BE%FPQ H&%& Je"h%’rfi‘?}htaa 1gital gnt

em tting %ef/d&&ib&'n ultnlalthghng.sa Bb?ﬁﬁingé %Iit(ilw t Ct e gbjéa&a{?foﬁh'm% I{osd 16
(hereinafter, referred to as time gradation method) is proposed.

(For example, refer to Patent Document 1).

[Non-patent Document 1]
ReijiHattori & three others, "Technical Report of Institute

of Electronics, InformationandCommunicationEngineers (IEICE)",

ED 2001-8, pp. 7-14, “"Circuit Simulation of Current Specification



not influenced by the characteristics of TFTs. Brief Description of the

Drawings Fig. 1 is a viewof a signal line driver circui.t. Fig. 2 is a view
of a signal line driver circuit. Fig. 3 is views of a signal line driver
circuit (1-bit). Fig. 4 is a viewof a signal line driver circuit ( 3-bit )

Fig. 5is aviewof a signal line driver circuit ( 3-bit ) . Fig. 6 is
circuit diagrans of current source circuits. Fig. 7 is circuit diagrans of
current source circuits 8 is circuit diagrans of current source
circuits. ﬁY@e §°#¥SélﬂpﬁﬂngF@h%@tiv¢ﬁ%?tENXiQrt¥QnlﬂngyndNaLED Pigprlay"is a
timng chart Fig. 12 is views of the appearance of a light emtting

devi ce. FidN °E3HQ$QEtr@ﬁqpmﬁn§gﬂdns of pixels of a light emtting device.
Fig. 14 |s explanatory views of a dr|V|n8 nmethod. Fig. 15 is views of a
light enitting dB¢idéd. Hepg. ade: i s AM-RED;' 1dva8P§Ps4ofPBix39§ 826a | i ght
emtting d Fi 17 i.s xplanatory views of operations of a pixel of
the Iight Z*P%Fpﬁ D% Rt #I . I8~is views of a current source circuit.
Fig. 19 is expl anat v f operations of a current source circuit.
Fig. 20 is explaagtgpélv§g§§ gf operations of a current 17

Summary of the Invention

The above-described current source circuit 612 is set so
that the ratio of ON-state currents of the transistors becomes
1: 2: 4: 8 by designing L/W value. However, as for the transistors
555-558, the factors of variation such as the gate length, the
gate width and the £ilm thickness of a gat_e insulating £ilm, which
are generatedby thedifference of fabricatingsteps and substrates
to be used are piled up, and the variation is génerated in the
threshold value and mobility. Therefore, it is difficult to
precisely make the ratio of ON-state currents of the transistors
555-558 to be 1: 2: 4: 8 as it has been designed. Specifically,
the variation of the values of currents for supplying to the pixels
is éenerated depending upon the column.

In order to precisely make the ratio of ON-state currents
of the transistors 555-558 tobe 1: 2: 4: 8 as it has been designed,
it is necessary to make all the characteristics of the current
source circuits existing in the whole columns the same.
Specifically, it 1s necessary to-make all the characteristics
of the transistors of the current source circuits that signal
line drive circuit has the same, however, it is very difficult

to realize it.



source circuit. Fig. 21-is an explanatory view of operations of a current
source circuit. Fig . 22 is views of electronic devices to which the
present invention is applied. Fig. 23 is a view of a signal line driver
circuit ( 3-bit ) . Fig. 24 is a viewof a signal line driver circuit (
3-bit ) . Fig. 25 is a circuit diagramof a reference constant current
source. Fig. 26 is a circuit diagramof a reference constant current
source. Fig. 27 is a circuit diagramof a reference constant current
source. Fig. 28 TRePXesenR|t dnyenfion basabeer Ganrked omdt thC@Wzgﬁting
source. Fi Is a.view of a signal line driver circuit. Fig s a
vi ew of gpﬁn%P°Y?n@eﬁ?F$E?dc?FQRﬁQmsFﬁﬁPe:2Fqgﬁqﬁ ABVeRtdPRgPEAY 1ERS a

t Fi 32 s CII’ it diagranms of ~current source
circuit s?°§ﬁ§%a§3iige Frive it e “i@upffeﬁﬂpeaemnei Foei 1aE 1yerce 34

of curr ent ST BURF PebPEAS TR REkATLSn bR s anndipenir n eheranefaed co
B e g Phd S AP, P BT, g e
circuit. Fp8ov#lekSady Ydigw éﬂi&ﬁigﬂ%@p b Hapheh 1@ Bfuéﬁppﬂ'gssing the
influence of variation of the characteristics of TFTs which
configurebotha:ﬂxelandadrivecircuitandsupplyingthedesired
signal current to a light emitting device which configures both
of apixel and adrive circuit byutilizing a pixel havinga circuit
configuration which has suppressed the influence of variation
of the characteristics of TFTs.

The present invention provides a signal line drive circuit
having a new configuration in which an electric circuit (in the
present specification, referred to as current source circuit)
for suppressing the influence of variation of the characteristics
ofTFTsandpassingthedesiredconstantcurrenthasbeenprovided.
Furthermore, the present invention provides a light emitting
apparatus equipped with the foregoing signal line drive circuit.

The present invention provides a signal line drive circuit
in which a current source circuit is disposed on each column (each
-signal line or the like).

A signal line drive circuit of the present invention is
set so that the predetermined signal current is supplied to a
current source circuit disposed oﬁ each signal line (each‘ column)

‘.using a constant current source for reference. A curreAt source

circuit set so as to supply the signal current has the ability

10



Fig. 41 is a viewof a-signal line driver circuit. Fig. 42 is a view of a
signal line driver circuit. Fig. 43 is a view of a signal tine driver
circuit. Fig. 44 is a view of a signal line driver circuit. Fig. 45 is a
view of a signal line driver circuit. Fig. 46 is a view of a signal line
driver circuit. Fig. 47 is views of a signal line driver circuit. Fig. 48
is aviewof a signal line driver circuit. Fig. 49 is a view of a signa
line drlver circuit. Fig. 50 is a view of a signal line driver circuit.
Fig. 51 istq RASSvte sU§F@ﬁ5|in PREPQEtIOn €9 that ofhe copsitany; eWErenta
light emtting deyice. circuit _dia rans of a pixel of a light
emtting dé?nge éPﬁ rgﬁeggngetl na LRSPLE. FER Bfigeﬁc?lﬂfnﬁaﬁﬁéFﬁonFlg
56 is a timgn ut Vi MlOf a current source circuit.
SRS A A Q%Pr%’fa‘a#%ﬁ?'ﬁm? S et agpea Ehe Rlgpaiofitngor

T be e tgp R e B s e dntf 3&.“‘%%%#"0 B ctPreaf,
420 shown bBuE c:l.]rcﬂfzﬂll ‘?ﬁgnt n%%'i%%ll i.{l?gdg‘g.bgd{ :ltl.{]iq:ué% t(H %p%sg?fsent

i nvention . e Sl I ne I‘I ver “Cl rcul rnclhua urren

source cir iH’vEnﬂZQn( a?‘sﬁf'{:éﬁ £orH %mi@%@héﬁﬂgp o ﬁ&yhtsz.g[{d’ﬁ{ LOEE m;l’g

the signal line driver circuit has t regl ster con rols

the currenkegodnCe Gurtddt 4dusddl &hecseeond %ﬁbghteag!t%t ®hd ﬁx 9“1%0' S

the latch circuit etc. In the present Invention setting signal 1npu

froma terabAagkodlearsp gsaoagaebosgggaqpllng pul se froma first shift
register. That is, the setting signal in Fig. 1 corresponds to the sanpling

pul se suppli ed fspebiﬂﬁcillft shi ther €86t Pherd Net PLESLOte s HEPt tONpass
performs setting of the current source circuit 420 in accordance with the

timng of ahelgeaiplcurgent! S prapurtecbd £ona Mideo ssgnabitHravii at €1gnald t he
present invention, independent operations of the first shift register and

t he secondlihef tthexp disea svdrtdie £oul det exmmbhidi@ dhiejtheraos mit phevsgnglt he
first shift register that controls the current source circuit 420 and the
second shi furreptsitssuppdtiedoftonithet bertantsaminaucircihatto thet sibghal st
shift register can be operated at a | ow speed while the second shift

regi ster isinpeduive girquitghwbpebdisAcontuphged, byt the pddepbsdgnadt. t he
setting of the current source circuit 420 spend as nuch as tinme as it is
conduct ed preci sk Bhagkd quaptadshhﬂ e ihey preseatugpecificapippepthe
circuit, a decoder circuit or the like . In the case where the shift

regi st er |ﬁUFEBE§QHﬂ??qu}W4%&W%?FQ%FPrWQ¥EkmﬁiaPaléuﬁFGP&i%§ME@l#ﬁ¢|ngs

are sequen aII selected fromthe first colum to the last colum. On the

ot her hand B e UEEehEPBTPRECLITHLT FQgFEFe?iQ‘F?‘IJC Hddes A hEegeteeat t

g o Sh AR e A O LA P
register my Selfftsﬁ%QPgrﬁg noted that the constant current source for

| reference might be integrally formed with the signal line drive

circuit on the substrate. Or, as a current for reference, a certain

current may be inputted from the exterior of the substrate using-

IC or the like.

The outline of a signal line drive circuit of the present
invention will be described below with reference to Figs. 1 and
2. In Figs. 1 and 2, the signal line drive circuits arpund the
three signal lines from i th column to (1+2)th column afe shown.

First, the case where it is necessary to pass the signal

11



20 according to the usage. In the case of selecting the structure having
a function capable of selecting a plurality of wirings at random setting
can be output randomy. Therefore, the setting operation of the current
source circuit is not perfornmed sequentially fromthe first colum to the
| ast col um, and can be perforned randomy. \When the setting operation of
the current source circuit can be perfornmed at random as descri bed above,
in the case where there exists a defect acconpanied with the setting
operation GURHERLcdY é’lﬁOP&’ﬁ]ﬁri@@ Ct|°r &hiatt, ofh&hgevddeoc sigpalmiéi@ough the
i nconspl cuo S. Thi shi ft st er sel ect properly according to the
usage. j§¥‘ﬁ f“f 1r“‘r—; eéi fel@t-ure including, for exanple (
fIip-rop CIrCUI& % in a Iuralltﬁ of colums . A clock signa
(S-CLK) , a start™p *%e Saglﬁm' a??cﬁ%ﬁ‘ﬂ- ARer detve IdacuditgAqR - (%CGEKG)“tare
to the

Hhing of  eetde GRS 410 1308 S frr ek sohmal Pns et Blumy 6 (
() channel T, gres dgggg%\a@cfcﬁg &iﬁ%@@ b33" P, BRI Ry B GACE-OGH o

150 1 ¢ nend o B0 R be kKo A HITAAT RS it A ER' i@ HEERARAIS O,
are turned a%t@’c@rﬁéﬂ?l(bﬁgrgﬂg o af%rélﬁ&n‘)} lsrl.l@b?rj%ﬁlftﬁoe i %@bn@t%“rtrent

(reference current) is supplie e ter reference

constant Clieah tSsiirce k82 direinial iﬁs ) ﬁﬁ&%hﬁ@ﬁc&ﬂn +&8 nr{ﬁ] ﬁgé chERRt

source 109 ) connected to the current a predeter charge i s

retained iniak, téheCoARLARL IEMbEELIER, thEEeERPALE d éuf?ﬁi‘bf@gi Rafihe
capaci tor device 103 until the current ( reference current romthe

constant CkepeninSohe cCukiéhbecuime cderuital2ni viaa Saitere llrorlerobiﬁhaﬁ.he
transi stor 102. Then, the switches 104 and 105a are turned OFF by t

signal i npuumeattdmtmnswatca) ot putsesshécifiBaRly hehpradet & fsbadce
charge is retained in the capacitor device 103, the transistor 102 has a
capabi | i t ycdfrchlidtwtBg Bs cromrtardlledd byg thenaghipaidet cdrgnespdngund eldo £ficbm
signal current laata . If the swtch 101 ( signal current control swtch)
and the swithehteéeosinat a.ucHrtentt cceroemtfori veferahee ) ais suppitidd fwemt 0 a
pi xel connected to the signal line via the termnal c. At this tinme, since
the gate véhea§ersinahebirandithecuryents (sdignad supredst)eini pedpgatéon

vol tage by the capacitor device 103, a drain current corresponding to the
signal cur terkhe zelevens RUYTeRhd cyraen tr Bot seferenss )t LamsitautitedgromThus
, the magnitude of the current input to the pixel can be controlled w thout

bei ng i nf | &BRcEBTBINEheCyathats B G IHalgdgnalscussest cpetreanswitehd

titut h | t t hat th wh
The:swi t chiddit s?%ﬁ?@%ci%e&eieﬁ%n?ﬁ%%r%nré%mﬁ? TEe AT 42PapRR ARG Sne

el connserBiiaoB, ol BeR pe THE  E¥Eegh nse?wﬁaﬁ FOL | 8138RR cEFERRE "°
structure 88&2?&)8%&%@%2)(1Q4F§qué9§% %Hc vid g tQ the structure

shown in Fig Str ure nay g ?uch t hat:. one of

termnals of thesﬁ%é&ﬁe?(@ﬂy a GG 8d e di&d ¥1Pale Be 2RY {;PSth'ﬂer

termnal is 22
invention having a configuration different from that of Fig. 1

will be described below with reference to Fig. 2. In Fig. 2, in
the signal line drive circuit 403, two or more current source
circuits are disposed on each signal line (each column). Here,
supposing that two current source circuits are disposed on each
column, the current source circuit 420 has a first currer;t source

circuit 421 andasecondcurrent source circuit 422, afirst current

12



connected to the gate el ectrode of the transistor 102; and one of term nals
of the switch 105a is connected to the termnal b via the swiwtch 104, and
the other termnal is connected to the switch 106. The switch 104 and the
switch 105a are controlled by the signal inputted fromthe term nal a.
Alternatively, the swtch 104 nay be arranged between the termnal b and
the gate electrode of the transistor 102 , and the switch 105a may be
arranged bet ween p{e tern1na| b and the_switch | 16. Incidentallizgreferr|ng-

to Fig. 313TCe Gty B@da?r%%ﬁg%qu%tswr@ec@ﬁﬁee#to shave
structured as Shﬁﬁn

connect i ont7g t&F E‘fa:}%e%'l ?‘%tl—ﬁqtj’t hagligxt};“lﬂn t%%g‘?%g?‘eéﬁ'&?%

Current scht RS HdREIRY Qﬂ%f%%h*it B ReeeRonte R iontl S eBpR e S tant | 0
Signal ( 5&%‘%‘?%“%%8?‘%{"%3% £eteSenieof Minch A< BaBRERRaE L, yRR SR
Rererr ng 1Hhg $8 the Mhaiifad, 92%&&%%7%(;?9?@‘4‘“?%% ﬁc B8 sigmat | 25
a transistpogy ﬂéhflh&wg'k ¥Ped end £8P églé&regw fSurde dcdLLay ng 2

gat e- source voI tage VGS o e transistor

(n-channel ad ¢y BRY sERISREGEPESHE eoh%ewﬂ&mt §9YL4Q Hd %?'i{cﬁa.gl ($gnal

transi stor 126 functions as either a switch or a part a current source

transi st orcutred PcSitFrEDNiswiAEINE, A conitrod28ighle $W {chut £dd 3o Nehe 3

switch 125 are turned ON by a sanpling pulse input via the term nal a.

Then, a cutemindl efier speeifucatny), ithesUpptr&tk Vigutbe tersundl 420f rom the
constant current source 109 connected to the current |line, and a

pr edet er mowot odBIGE b d et NEshnt sivhaRpBdtted Bdde ths. tetheirdrge i's
retained until the current (reference current) flown fromthe constant
current saandbdylddenmies igdalt itphtvéd Frondthenterniieal dof theecdrmds st or
122. Note that, when the switch 124 is turned ON, since a gate-source
vol t age VEASwirernief or aefiesemce]) s sepphied 6romthe texrmirakb s tthie chidfrerst
turned CFF:('signal current) in proportion to the relevant current (current
for reference) is outputted from the terminal c. The switch 101
(signal current control switch) is disposed between the current
source circuit 420 and the pixel, and turning ON and OFF of the
foregoing switch 101 (signal current control switch) are
controlled by a video signal.
It is defined that an operation for terminating Writing
of a signal current with respect to the current source circuit
420 (én operation defining so that the current source circuit
420 for setting the signal current by the current for reference
canoutput the signal current) is referred toasasettingoperation
and an operation for inputting the signal current into a pixel
(operation that the current source circuit 420 outputs thle signal

current) 1s referred to as an input operation. In Fig. 2, since

control signals inputted into the first current source circuit

13



Subsequently, the switches 124 and 125 are turned OFF. As a result, since
the predeterm ned charge is retained in the capacitor device 123 , the
transi stor 122 has a capability of flowing a current having a magnitude
corresponding to that of the signal current ldata If the swtch 101 (signal
current control switch) is turned into the conductive state, a current
flows to a pixel connected to the signal line via the termnal c. This is
because t he :cljate voltage of the transistor 122 i's set at a predeterm ned
gate vol t aBélAnd Hdec apsenrdpurrsn e sonrse canguifus22 axeddiEfierentefitom
corresponding to the signal current ldat$ f lows to the drain region of the
transi st ore‘igl?.“m%’r'ef%gcf,oq fkBenfiRFt LelerBen t HOWIRe edroudd: 423 ARgutheo

t he pixel can bs contrqlled w tgout being influenced by the variation in
charact er 8¢F28 Sflrfﬁé&ﬁ%‘?%? FEulbALei s PErt pemg pgeditingrperatien

i it. h itch 124 d1 h b d. OFF
gat o and at08 FBE' FMPRCPTERERY G5 “Sugkt BPREtCTone ThetSrROTRTEHEI ot s
lt, si taiped in the_24 i devi 123
Gi Stri but 4 BFEShECoFRALHS RERERETOnsCoh aphecp RS, et oFheopae Eime.”

t tically t . i St 122 d 126 t ed
ceri 65, and the achota BERBrelihdl 50 SIS opaEn ipnarto it B TASE ¢ he
t i st 1 iz i That |
gate | ongtiL SreTha 0 SRELoREl VRS Bl SPTE SO Samindo et
the Tnout’ eperohaortindie! ohakeat LHBCRLYE o rilitng Wieblesunpldadkdeom the

n be maae larger

termnal b at the tine of the setting operation c ah t he

val ue of ti€ CHFIRiE oBYPDS icRPa 1R bE o iy BbRabna1dy ddfudid® éﬁ{ algifd PUt

operation . Thus , various |oads(such as Wi ring resistancesan

cr osscapactérfigarat sonsesuPeine bR larEnal d@sﬁ@@ehhfnréf;[ﬂﬁé‘ff and
constant current source can be charged even faster. Consequently, the
setting opey atéomfiganabion ostitiet£sl guiwident ddurde casIMOAEspdgeadWNi Ch
101 ( signal current control switch) is not arranged, when the switch 126
is turned theosidmalohiimetdyvivstairoust £ Ks efdr fimvhunte:t e termédalng to
the pixel connected to the signal line. Further, the nunber of sw tches and
t he nunberseftimng opgsratichm té careiad ouyedt heasit ot t BNé neubecadFiad t
and the connection are not particularly limted. Specifically, referring to
Fig. 31 ( ®Y at the tige whansthia ehestmiy smurre dsgeupplibdd ttathéhelgnal
connection is structured as shown in Fig. 31(Bl) in the setting operation,
and the cohtft®tiBhvescdreydtuead dheheneration gis3ind tBatedi.n Haweviemut
operation. In particular, in Fig. 31(C2) , it is sufficient that the charge
accumul at @F P EafiRFEsNeFa A RS0 cases whare thacanirpd infommatisuur ce

i it 42 f Fi 6 , th ti 25  f tti th i I
cetting optht ATUIEY BarkhR TRE U GHRRIE St (oGt GLRG (PR SR MAY on
f [ tt,d ' I i t ti h i xel. Ref i to Fi
% (0 ) 4 edf e e, gy it e, ded elnfod £ asRuiang S o
105b and 1Q6d -m%ﬁg#)e%%aﬁpd a capacitor device 107 for retaining

0 e

gat e-source vol tages fansi stors 105b and 106 corresponds to the

Current, sour e Gty ARPutR WML SOMEGRSCLLRULL: 0 I

108 and the switch 110 ar’e tur sanpling
term nal . , ur, i | i i g.the
A antef) i GHIENndrd VRS ikhAlhitent h 1RAdAL o 34 K

termnal b fromthe constant current-sodrc € current

line, and+adqueealgal aedsﬁifaﬁwsaitso rﬁi@is?aﬁahnlms ﬁ@@%ﬁ%@%\‘ﬁﬁ%@é”

The charge is retained until the current (feference curren romthe

constant Howef¥r SPHE & ekl thRcRsPeL bl e8td il 1 i £ &a oAl . PUEeSUmpAle 1 e
transi stor 105b. At this time, since the gate el ectrodes of the transistor

105b and dhe bartreatsmay Be sdppaiedcesnardaibrt ¥1236y @ibLerehberSth & he
vol tages of the transistor 105b and the transistor 106 are retained by the

cfapac: t or sdggriade 1lihe. Therthilsheasd ! Aedd 0% tandcbb@adie tudiepoda the a
si gha ;
switch 101, (signal current control switch). The case where the

switch 101 is not disposed is shown in Fig. 29 concerning with
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input via the termnal a. At this tine, since the predeterm ned charge is
retained in the capacitor device 107, the transistor 106 has a capability
of flowing a current having a nmagnitude corresponding to that of the
current (reference current). If the swtch 101 ( signal current control
switch ) is turned to tie conductive state, a current flows to a pixe
connected to the 26 signal line via the termnal c. This is because the
gate voltage of the-transistor 106 is set to a predeterm ned gate voltage
by the capbt¥t dr agdvskewndn Figd 3IQepncerivigigwdghrBhg. cbr dospbhdioaseo t he
current ( reference current ) flows to the drain region of the transistor
106. Thus, tRESURIANYL LaoWPUtied dpten cnrpenttbline&ogi Rbxet Anda video
controlled w thout being influenced by the variation in characteristics of
the transi 319R&L cbRsPPERRERed: hataj yndianahel#R@ver circuit. Note that, in
t he case where the switch 101 % signal current control swtch

RtH

arranged, a curret PFRSROY L0y R ATV AR AR INAY Hdng Sﬁég’e:%ﬁn&h’é t he
transi ot or bR nBERvEE%E e SEHEE  FealRs8tend Tiniat, vl BetORG: Hstndi ng
trans: st o  SghEteEF D andELeet ad BleBha R sl ReRg o e R Puhet ol ds
(0 (%t he BEpECEAEATR Al b Qecs 't QR0 APE, Al oo O ©
The conot L, St 34018 ETEBLORAL A A RISpRAVLAG pRBagEy 4€ O

val ue of Vdnefoide fdANSkahOTe 1000 HicH h;e.lhritcétﬂi@,' o ¥ G.Ihﬁéwéwiécl'?%m ed

to the constant current source 109 Is set whereby the wite speed can

be increasgge ByiteRPl 0l 191gnbaAfrLH ¥ €BhtEbRNt NI PRREA e kb HnPUr CE
109. Note that, with the current source circuit 420 shown in Fig. 6 ( C) (

the settingn QRdrdtidh b@XtheNELEs+ Nth dleldond ERLFRKLe {1t EXE £NlcHUYLE
circuit have a capability of flowi ng a signal 27 current can be perforned
si mul t aneosis by inigt Dndspendpht 1P ReIAligmohier, a'rftputebieéﬁa&tﬁfﬁi fRalseitimnt to
the pixel. The current source circuit 420 shown in each of Figs . 6 ( D)
and 6(E) hepetrdeicmof theuirrentasoultale oirtiet Gnd ehe htage AiBpXayindf
Fig. 6(C), except for the connection of the switch 110. In addition, since
t he oper atéperatiomarsucapablsoof deirig doidepéddeanft lgacaroiedli gst. SHricd )
and 6 ( E) conforns to the operation of the current source circuit 420 of
Fig. 6(C),the ¢eddring dparahéenaif whel cherent tsmu-deecérchidtel  ipteciduly
nunber of switches and the connection structure are not particularly
linited. FREFIeE LYY when cthe fgme IM daken @uchy rthegsanfil swatckoss afay be
arranged such that the connection is structured as showmn in Fig. 31 (Cl )
in the sett?fiPTREent iweniirn i cBHmde tihh qurzant @anrae slegislh and Fi g.
31 ( C ) jn the input operation. In particular, in Fig. 0 31(C2), it is
suffici ent* Phat2 T FHRFGE A qarPae ehising id’é\ﬁ%&“‘ﬁ??“dbé’s??ﬁﬁtqdeak.
The nunber, of w ri ngé tige nunber of switches, and the connection

DAt Tt

structures"l'£§';1rveerﬁ')te ‘(ﬁ"arly limted. Referring to Fig. 32 (A , a

nd' 5 capaci tor ey raiidie hotha Biaf o d5er AR AN 2 oo EOhFRE LT

and a capacitor ‘device correspon

R R ST

195d, an a si viat erm nal ~ a. ‘Then, :51

current i serdiRRldeegn¥i-a Elfl?? rs];féﬁrf@"p\ﬂggégt&% %& %”&ﬁﬁr% Fly SRS ehéw

connepted to ;he current | _ etermned chiarge I's retarn din
capaci tor gevdeer 19438a4it & fiRea2l1932b £ GHIF§Ys arBPIA @k 981 LBEe§ F1 ANt
current source 109 becones identical 28
the first column to the final column. On the other hand, in the
case where the shift register is configured with a decoder circuit

.or the like, a plurality of wirings are capablé of being selected

at random. The configuration of the shift register may be
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with a drain current of- the transistor 195a. Then, the sw tches 195b, 195c,
195d, and 195f are turned OFF by the signal input via the termnal a. At
this time, since the predeterm ned charge is retained in the capacitor
devi ce 195e, the transistor 195a has a capability of flowing a current
havi ng a magni tude corresponding to that of the signal current. This is
because the gate voltage of the transistor 195a is set to a predeterm ned
gate voltage by the capacitor device 195e, and thus, a _drain_ current '
4 ABeB

cor r espond riatgl eﬂ?lﬁcF%‘Fe‘?%‘i‘R:’éd%‘Eﬁ rehtthe Wsgws Ifoat PRUBR AT BY refi on

of the tran tor 195a ii % ta%e’):acurrent is supplied to the outside

via the te‘?’irf%ﬁgs caRIoP% ?ﬁ ?a 2 Eﬁ??@nttg%ﬁ%ﬁtﬁgﬁﬁQ“%%o%\ﬁl a}sq g.

32(A th t t t to h

cag)ﬁé.t |h .etS %ﬁf%?%'w"%‘gbe;'fnaséﬁk ?afe?énfﬁééﬁﬁgfésEertﬁ%}f%&ﬁeiq 8P%ﬁ??¥§82‘|3£| y

Wi [ | u :

I nci dent al FHH %ﬁ SSCHHII(% glg'%rg'l g %i] abglnal frﬁsaf’gv? rﬂ'l t%"ﬁn’ nal
is ON, II

ais aaataéé@é?»@w}f%%%@gqé TG R BRE LR LLRMORT ORALRE 4p

termnal c, the m na e connec o another W ring of

other 'pot eehé BaseARid Bleklals ARglmuas_oaogc%mﬁng)%mﬁ%%@t £t bng@.

Va may have any val ue as ong as I's"a potent clent to

current flopepgeisfM tite tahNMyal rQai‘izbﬁ % tRaPOViE{e SHAREY EQ&Bﬁgeidéfdd
t he and t he

may be adopted as an exanple. Note that nunber of swtc ,

connecti onovéesh@liowaati cularly |imted. SpeC| fically, referring to Figs .
32 ( B) and 32(C, wirings and swtches may be arranged such that the
connection is stIticdhieEId ase SMOVEY | th&t thertid pré¥edt Bnvetick, (Llrpr 29
in the setting operation, and the connection is structured as shown in

ei ther Fi gis32qk)leorof3defdy applbedi by wularaitinyg itheopuatheramdistidr ngs
, the nunber of switches , and the connection structures are not

particul artging i usdalFsingke crystale, autransisvor asinig SOIt sad Hrgdnid gs.
6(A) and 6 ( C) to 6 ( E) , the current-flow directions ( directions from
the pi xel txansbkstoéynat theelikeéver circuit ) are the sane . The
conductivity type of each of the transistors 102, 105b, and |06 nay be of
p- channel type. Moxgover( An) @mmrasentcmmve@ltagmamanlmmth anniccting
current-flow direction (direction fromthe pixel to the signal line driver
circuit) i2PRFALAFENAdeshe pangdsisdyicioa pitkadnseat £pp hag(img aslight t o
be of p~chan pe In Fi 6(A), with the capacitor device arranged

bet ween th%mg'é'f’e“ e viice Pc%igté%Jellri%ﬁé?‘th‘F%%EGPééaﬁﬁéﬁﬁﬂ-afi Refwean the

at e- sour olta cnbe nt ai ned. Further to 7(D ho
gl rcwst udlébva%b ?C?P‘? %%LECI?W W?‘g‘%jdﬂe& (d£4 é&#‘é’h)stcfsrctﬁvr\: t he

D05b and 1080 ara e i tla o ¢he/foedofte @%?*%&ﬁggesdétsaqd b&Toth %'Stﬁref
: 3

:)ygﬁannel pghle)n ‘?%%\@?la)ﬁctu e\m%re grle3t2ragls'tlgs%g§( §§H%agsgat é%orea

the transisiprss @néjoltg’% Yeheila tt%lgsigglag&gg Bebahye 4 &ﬂﬁe a

structure of Fig. errlngto |nélu I'ng sw tches

104 and 1]&151,2115%3&%5{@ 1fe . @ capacitor device 103( and the like
corresponds to the current source circuit.

The present invention provides a signal line drive circuit
having a current source circuit as described above. Furthefmore,
the present invention provides a 1ight emitting apparatus capable
of suppressing the influence of variation of the characteristics
of the TFTs configuring both a pixel and a drive circuit and
supplying the desired signal current I data to a light émitting

device by utilizing a pixel of circuit configuration which is
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Fig. 35(A) corresponds -to the circuit of Fig. 6(A) which 30 is partly
nodi fied. In the currenti source circuit of Fig. 35(A) the transistor gate
wi dth Wvaries between the setting operation of the current source and the
i nput operation. Specifically, the connection is structured as shown in
Fig. 35 ( B) in the setting operation while the connection is structured
as shown in Fig. 35(C) in the input operation. Thus, the gate width W
differs. Therefor t he val ue, of the current supplied fromthe terminal b
at the tinBObf PﬁghgﬁFPanyoBE?aFPBﬁaESﬁrBEtﬁﬁ§e°faT5$F~than the val ue of
the current supplied fromthe termnal c at the tine of the input
operation. Thus, various |oads (such as wiring resistancesand cross
capaci t anc di.s ) b and the reference constant
current S.€§l k-§8§=gi’% Fed—ey ISConsequent |y, the setting
operation can b np4 e} ed | cki t i h circuit of
LT THE e 6L e b Eabe T hS ot P Bebie

Fig. 6(A which 1s”part n a I on, n be easily

o i B gy FEETP G O e SE L 31 R0 ARG [ 4By e A0RpbG FRE O TEUT TS
each of the currgy SPULE G GE & §E§}r‘]¥§}i Piﬁ'éggxgivér(cfrculf?d( Jzibitf".

current flows fromthe pixel to the si I ne Iver crrcu wever,

the current not ppgy 4 1gva {iew éf% @i&%‘iallt fi.ih@egfi%i" cif&'@iﬁ”{%—eéjh%) .

circuit, but also may flow fromthe signal line driver circult

pi xel . The direcqri@n 9fist Beyesw'hta iJigHadependsapivbbecPregitstsigitje. In
the case where the current flows fromthe signal line driver circuit to the

pi xel, Vss (| owmpbDjensind @OVEI1S A &8pam® Yo c@irdwedsé@rdydde{ Peaits.
potential power source) , and the transistors 102, 105b, 31 106, 122, and
126 may be set tRide Dfip-ciwonet dipgrams Fof.crréhsosowrdd gcircu¥ss. may
be changed to Vdd, and the transistors 102, 105b, and 106 nay be of
n-channel type. Noge 8 hid ,circwilti dimgrams enf cnrireret cssunicé Scilesaitded
above, the arranged capacitor device may not be arranged by being
substituted by, Fig. ekabpla, timiyad eclvamptaci t ance of a transistor. In the
circuits of Figs. 7(A) to 7(Dp and 33(A) and 33(B), wirings and sw tches
may be arranged Bigh Ihats thetiowin@othawt i s structured as shown in Figs .
34 (AL ) to 34 ( D1 ) in the setting operation, and the connection is
structured as sHoYh Wl Ry Buming\xhaxt. 34 ( D2 ) in the input operation
The nunber of swi tches and the nunber of wirings are not particularly

linited. Herei ndit®r 124s06kews pEithe apPearancmas a higit ami tidgardnviee he

operations of t current source circuits of Figs.. 6 ( Aj ,. 7 ((A) ,
6(C) to 6(E), a&gigz( B 35 9 ff\”e"‘?od%%%ﬁfﬂ“wct%ﬁg‘l‘?ésoﬁgrétlrbﬁ’%tcﬁmjt‘h";ng
current sc§g§$#§ircuits of Figs. 6(A) and 7(A) will be described with
reference 10 0. 19. Figs . 19 (A) to 19 ( C) schematically show paths

of a current flagw hg ﬁgqﬂg ] if. € ts. . Fi 9 D j.shows the

rel ati onship betq'::,/\!/ecg'n e cur r%ﬁ%“#ﬁ%%f%f?‘?ﬁ o%%hge%%%‘up'gq H“%W‘i?he time in
writing the signalgc r o) | L Cull ig. 19 ( E) '
shows the relati ongshiu]ir)g (t;ire% V\\}e%rg%]ﬁoej?\%l heéa%:%%ﬁtuﬂa# e#‘?jhc‘g' capaci tor
device 16, thal pey. 1fee189E2EQME CRLIGHIAID O D1ReNA0E 31 erff it
time.in witing tj:;ge si gnal cﬁrrent to&% & curFent gogr c% %?%Ele% nfrp‘ﬁe
circuit diggypes, of Figs. 19(A) to 19 ( C) ( nuneral 11 denotes a
reference constant current source (hereinafter referred to as constant
current source) EipWIUTHES explanatory views of operations of a pixel of

the light emitting device.
Filg. 18 'ils views of a current source circuit.
Fig. 19 is explanatory views of operations of a current

source clrcuit.

Fig. 20 is explanatory views of operations of a current
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32 12 to 14 each are.-a sem conductor device having a swi tching function,
nunmeral 15 denotes a transistor, nuneral 16 denotes a capacitor device, and
nuneral 17 denotes a pixel. Further, the circuit including the switch 14,
the transistor 15, and the capacitor device 16 corresponds to a current
source circuit 20. In Fig. 19A, outgoing lines and synbols are illustrated.
In Fig. 19B, 19C, the outgoing lines and synbols conformto Fig. 19A so
that the description thereof will be onitted. A source region of the
transi st or SPE*L EgﬁHH&Fed to Vss, and a drain region thereof is connected
source 11. One of electrodes of the capacitor

to the constant rre

device 16 is conﬁggt e%i i \?é‘se{‘p?'ﬁéa§86i’cgfﬁ'f’ P onenaidong o 8 FUrreny the
ot her eIec%rode isiconagcted to the switch 14 ( the gate of the transistor
15). The ¢ BEEFFOF a&W&e 16 pl ays a role of holding the gate-source

vol tage of the t Si [ Th i xel 17.1is, farnmed _of a light enmtting
device , a't rans?ggbrzs% ?Lgr‘;f%"és P%kgi?c#ﬁ%n?‘?dirﬁvqlﬁﬁst Ff’n"éhjo‘ét@l%&? PREPERES an
anode ( a ¢ a i emtting | ayer sandwi ched between t he anode
and the catﬁgggegPﬁ ?%igpg%ggpfication, the cathode is referred to as the

opposite el ectr Oﬁ'i‘?‘!"f@ g AFRF & gfggaﬁsl é)idiqlveﬁ.J %&%ﬁggé(éﬂmgg o

anode is referred To as the opposite el &ctrode when the cat I's us

as a pixel electppge.24/hg higdw Y htgﬂlgn%fylefneca&ibﬁrf emﬁggf g%ﬁﬂ?%

light emtting material. Further, the ITght emtting |ayer

structures : a srigl @5 8y cEhéutt WiRgiath &f AR £éténsd [énistant BaFr8RY one
of ‘the structures may be used. Lum nescence in the light emtting |ayer

i ncl udes | sglitcem ssion (fluorescence) in returning froma singlet excited
state 33 to a normal state and light em ssion ( phosphorescence ) in
returning from aFigi Rléeis exciteii tiddlagriam &f A0F B r&iiéé Conitiahly c@PLe R
both of the two types of |ight em ssion nay be used. Further, the |ight
emtting | agerces forned of a known nmaterial such as an organic nmaterial or
an inorganic material. In practice, the current source circuit 20 is

provi ded in the Blignal7 1$ pectir¢wit ddiagraimof aArefsremte consemnancngend t he
signal current flows via, for exanple, a circuit elenent included in the
signal |ind80@Fcehe pixel, fromthe current source circuit 20 provided in
the signal line driver circuit. However, since Fig. 19 is a diagramfor
briefly expl ai nifiy9t #8 bual ¢hecwit diagramef e erenem goniss andncunpent
current source 11, the current source circuit 20 , and the pixel 17 , a
detail ed i PPBEPPati on of the structure is omtted. First, an operation
(setting operat%&g o%?tre current source circuit 20 for retaining the

si gnal current a IS R W% r9hed BHIRRTE nbine gdrivey ¢ipcyifng 19 ( B

. Ref i t i 1 A) th itech 1 d.14 d ON, d
The sui teh 13 | AR v et Ford) SEERTLATLSS SERRT cRLFPBRFLhe
t ant t , h t i it 20 f
the constant curit Loty Yadfultof SHnT Ao el R el y
th h t h i ' | I h
in Fig 10(A) . AR T T ot R T SREEE, Ak Lpoffrd
rel ationship i s exgr cssork A5 @ a1ddeans 0t WEBIENod g, GULEERLE ST ar IS

to flow fromthe constant current source 11, since no charge is In the
capaci tor devicerfif. 34 is circuilt diagrams of current source circuits.

Fig. 35 is circuit diagrams of current source circuits.

Fig. 36 is circuit diagrams of current source circuits.
- Fig. 37 1s circuit diagrams of a decoder circuit.

Fig. 38 is a view of a shift register.

Fig. 39 is a view of a signal line driver circﬁit.

Fig. 40 is a view of a signal line driver circuit.
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16, the transistor 15 is OFF. Accordingly, 12 = 0 and Idat~ =11 are
establ i shed. Charge is gradually accunul ated into the capacitor device 16,
and a potential difference begins to occur between both el ectrodes of the
capacitor device 16 (Fig. 19(E)). Wen the potential difference between
both the el ectrodes has reached Vth (point Ain Fig. 19(E)), the transistor
15 is turned O\, and 1z > 0 is established. As described above, since ldata

=i la, whil ~, Iy, d th t. k flowing. Ch
mccumi aci on'i s B RLofE S Vst e Shonat This SR eertesTE Srne o O°

tential diff t h t | ect f_t it devi 16
Porvos as the o IeAE A8 YR 4 2 raldhahcring, gt Vo SR e EF oo ©°

| at i i j t i 6 j il th t e
POl tmge of tne i iE PEPE R VG € 4 %L1 THERe lildved iy 0L S OU O°
gat e- source vol tgagée. tp@tiglg Q)’S‘?et{htfftéﬁéééfrlffrﬁet ell_:l W0 ith the
at’l €

current |aata Wen charge accumnu on mnates ( pornttTnFryg . 19 ( E

) ) , the curreniidZ £4ops {1 Fyr | 168 dPe, T is fully ON
la~ta =12 1is egia 'iighed (%:i 9. vplg)(fB)#-é Xt Sj'an op&er at‘?‘gn"j(l‘?%%%f'
operation) for ipHy!tiead he i rd £44 t ‘hﬁ: Lxkudf ! 1 be
descri bed by using Fig. 19 (%i?p%fl %Ingg. E%LiQd](ai%e )&jit epdévm tl(J: 13 is

turned ON, and teigy sw1 desrilerarse 1 Mghd1rnatk HRversS dcfo@it.

predeterm ned charge is held in the capacitor device 16, the transistor 15
I's ON. A currentriaps respand Rgidw dfaa diidl Qe rivamscircdss, via the
swtch 13 and transistor 15, and a predeterm ned signal current laata 35
is supplied to thigg pieelis At widvws df ne,sMdedll tihihd ransied gidduis. set to
operate in a saturation region, even if the source-drain voltage of the
transi stor 15 vdtdiges,5G iocorstvaiEw cff rerdigmsals Upipld etk diver heltdwght . enitting
device. In the current source circuit 20 shown in Fig. 19, as shown in Figs
19 ( A) to 1¥F¥9.CH1 is e wipw aifi an Sigrdilvildece idrtiovean cipsrwit on (
setting operation; corresponding to Figs . 19 ( A) and 19 ( B) ) for
conpl eting a wifidg0f52 He Migwd ofura drtghtdamd it ndhalestbgeent sour ce
circuit 20, and an operation (input operation; corresponding to Fig. 19 ( C
) ) for inputti dd%-hé3sigraireukt ddagramsact a wHeedi vl a)lighhemititinge
pixel, a current is supplied to the light emtting device in accordance
with the i‘#‘ﬂ{ﬁces'i gnal current 1a8t8. The current source circuit 20 of Fig.
19 is not capabl e of perform the setting operation and the input
operation si nul m?gil VS ttr}%bmc,gas‘g‘%re the setting operation and the

i nput operation d he rf armed . siul taneously) at | east two current
source circuits a?gg' péﬁﬁgriﬁ%}%icm?b each of a plurality of signal
lines each of whijch is% &%n%eq,][%&é@eﬁ&aﬁtol urality of pixels and which are

provided in a pix portion. the setting operation can be

e o ol ot 0t By P 9% WG A ' o Wl (R d QAL

input to the pixel, only one current source circCUi e provi
each signal |ingieach ¢89! aMYrcld HAUHEAE £t 4 A0S s]cﬁJf?l:P | ch of
Figs. 19(A) to 19(C) is of n-channel t%%%, tﬁeétraﬁiéég(n nﬁ@ﬁ%ﬂﬁsﬁ
p- channel type, of course. A circuit diagramfor the case where the
transistor 15 is of p-channel type is shown in Fig. 19(F).

Best Mode for embodying the Invention

Embodiment 1

In this embodiment, adescriptionwill be made of a structure
and an operation of a current source circuit 420 shown in Fig.
lprovided toasignal line driver circuit of the present invention .

The signal line driver circu_:l.t includes the cur;:entl control

source circuit 420, ashiftregister, andalatchcircuit. Further,
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36 Referring to Fig. .19 ( F) , nuneral 31 denotes a reference constant
current source, switches: 32 to 34 each are a sem conductor device having a
switching function, numeral 35 denotes a transistor, nunmeral 36 denotes a
capaci tor device, and nuneral 37 denotes a pixel. The circuit including the
switch 34, the transistor 35, and the capacitor device 36 corresponds to a
current source circuit 24. The transistor 35 is of p-channel type. One of a
source regi,on and ai n, region of the transistor 35 is connected to Vdd,
and the o?ﬂé‘? sﬁgn gnﬂiﬁ?é’cﬂ"gﬂf 3 TEYH: Bas t&lﬁ%&ﬁﬁtsﬁﬂ?‘ﬁE ERgiRr Shat

el ect rodescoorfté

it devi 36 1 d_t d, d th th
el ectrode 1% coogﬁsegﬁgegc(lf%gfrmg\s“ﬁ\ﬁ‘?ﬁﬁe 3%ir%ﬁgggg%§cPP§r ¥g§vﬁg(g°§§ %Ihé;fsto e;

I f h ' - | t f the t i st 35. ti f
the cur r ontedire SRR ERRSEs o Bt YGRS 10 The oper ati on of
th t i J i t-fl
directi on and tache: Bfezet dFMAeIEh Ja KR TS Bharis B R & O

_ t dasi ani ¢ . S . L tth
Cransi st or o 18 R A 2 Seping Buitdel Focf PRu3ae daded 1o
circuit digjand. Firat7{4) Ry 5 iB{P98d 1hOFLgt PRl it ddbndfcd e
current-flow direction is the sane as in Fig. 19(F), 1n which the

transi st orth# siafpQfing- Eﬁﬂ@éeéuﬂlpfed £iftsh CRRAELEQE SIRVEE Grelfld fofONig ed
bet ween the gate and the source of the transistor 35. The source potenti al

of the trprdsdmy 1dbendLbADOEL VERS sete 19t bF thePBRERBhENsNELd A Kot
operation. However, even when the source potential of the 37 transistor
35 vari es 420incactdedgatevAitiH ¢heVOlhbg§ Jf5 thet Sameling ru1eRe sappda eds
normal Iy inplenented. Next, operations of the current source circuits shown
in Figs. HrOm tihes @ ErstnehHEHifys. refiRtdm,. 7(D) will be described by using
Figs . 20 and 21. Figs . 20 ( A) to 20 ( C) schematically show paths

t hrough whi ch aIsuthenpresent dmyegtdioncuindepemdens opEirgtiads( o khehows
the rel ati onship between the current flow ng through each path and the tine
in witinfist shdfz registar andithe sedeadcghiléhtteatstericanibe fully

Fi g. 20(E) showst he rel ati onshi p between the voltage accunul ated in a

capaci t or SPRAUGEess byt mganss of; praydddngo Fhee filastaghd £6f regissien shata3
and 44, and the time in witing the signal current ldata to the current
sour ce ci IRORYFOLS ihee CURTLR S QYRR ¢1EFhE a0 oRni §Be. segopd) shdfxo (C
) , nuneral gﬁé denqtes a reference canstant current source (hereinafter
referred & t(?&'ngzﬁléﬁt comtrss e dateh) cixraudit.chThat dsa &b £dxsdct or

devi havj it chi f ti | s .43 and 44 te t i st ,
nureral 46 0 of S918 EERpREP: BF OROFRESIapE it APoPR shideedne sereRd The

uner al - 46 Uk . | F B
capaci tor At 2gEEeELs ChdrarddBe RIGE Sofeds Mitdiundity B sy
20A, togQy hy ik - i

Ut goi g Poaes IR Enabi i UREHTng o el SLEBYRE soihd Sredlc S ppblE
ther eof vidd npRomi! tthe AU 98 IRAIQRIa HhedYddganel transistor 43 i

connected to Vss, and a drain region thereof 1s connécted to the constant

current source fbteAtRAEr&CsHEHt FePistdie eI F1hRNE1DLOE144uis,
connected to Vss, and a drain region thereof is connected 38

adecodercircuit, orthelike. Inthecasewheretheshift register

includes the £1ip-flop circuit, in general, aplurality of wirings
are sequentially selected from the first column to the last column.
On the other hanq, in the case where the shift register includes
the decoder circuit or the like, a plurality of wirings are
sequ_ent;l.ally selected from the first column to the lasf column

or selected at random. The shift register may select properly
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to atermnal 48 of the pixel 47 . One of electrodes of the capacitor
device 46 is connected to Vss (the sources of the transiistors 43 and 44),
and the other electrode is connected to the gate el ectrodes of the

transi stors 43 and 44. The capacitor device 46 plays a role of holding ,
gate-source voltages of the transistor 43 and the transistor 44. Note that,
in practice, the current source circuit 25 is provided in the signal |ine

o o By GO 0 A RO L A
pixel, to phe hbggtfs ] i'ﬁng Vi g fpom gg urrentlsou £ circuit, 25
provided in t%g S| gnaﬁ};f'l %e. ﬁgﬁehi c?fc.ﬂ?i‘. Y—g\’\%v%r? %F?\:Lg Yi!?é "é%q"égﬁ
6 c0ram ok s o108 A0 UL LS Bl B6H LRS! UREELALS,
Source i r SRPFASLOLYNE Skhil Seidif SuotT Mel Folfit] £ ngl nGrfiEned!

transi stor gdguah€1hTRQ" £245h - tﬁ@rgfﬁtﬁluxﬂ? 139 + flisf }g&ggéogﬁﬁlﬁr egﬁge%ﬂl cal

synbol s, a case where the sizes e transistors afe’ |

and a casebmﬁﬁamékaﬁaoﬂ?bw E}i)edsié{@fr?gf'hp%hltigﬁ the! B¢frent

Referring to Figs . 20 ( A) t he case where the sizes of the

transi st or soddcandifduskecant vél parfdeméd Cat YandomeasegeséPse®Yabisv @y t he
signal current Idata The case where the sizes of the transistors 43 and 44

are nutual Ly ttiefdedeenhent ithelre dieidts Had flay tUusddinparki diwl t B Hhetdd t ¢ fhag al
and a signal current laat,~ Note that the sizes of the transistors 43 and

44 are detepearattlonsofigtHeheuraient s88urceodiMéi e} echd HePeldt caat Belma@s h)
of each transistor. First, the case where the sizes of the transistors 43
and 44 ar elnoonspiguodent iTied shillflk reayidetsanr mhgdse Tec tb paopewil yhacoged fidg on
for retaining the signal current lIdatn in the current source circuit 20
will be deterthedubggesing Figs . 20 ( A) and 20 ( B) . Referring to Fig.
20(A), when the switch 42 is turned ON, the signal current ldata is set in
the reference cdetarhatupr shif§oregbsar hawl af bbwsctnom ineledinganfor
current source 41 to the current source circuit 25. At this tine, since the
si gnal curP¥aTPlaatflin-FiomicHgauddm (FEs) eirre pdainadisiyant eoiumns . scrce
41, the current flows separately through current paths Tl and 1Z in the
current sobteekSiangl (55CLKL. shekartPElse (SofR).. ang ampprpripdeled

relationship at_this_ jnme. Needless to say, the relationship is expressed
as |data :s:f.)gnqll gé'ﬁ#égﬁoﬁﬁﬁt 1pRutchpr dhe Shdfits Tagister A tHeEndkst ant

Gevi co. 40, SerEa {1 At EE: 880528180, A1 edriniel Hiondrput 2LER818 AP aat o
=11 are eféf@i-}:é%ggo ;’Qega%%?%ﬁ#? +f%ﬁc=;radual |y accunmul ated into the

capaci tor device and a Tterence begi ns to occur between
bot h el ectrodes Cito i [ . n pot enti al
di fference of boﬁ Etif?; g?g‘gt'r%déejé aiégﬁggb?hugg“& ﬁz’?';%c%ts X%?h Hﬂgé’ 2%?@:)),
the transisper sa 4xA¥L AbRAMR A YIS a >aflal |

descri bed above, since ldata = :41 +ﬁfgﬂevl\h??gglgi S{Bgdﬁaﬁ%?%ie%?{e]gg%‘gfé? he

current kepps f£éOWéEa1flIRg I8 FHEUBOREES Vo B4 VAN VS| dhP ¥ LM SBshe dp t he
capaci tor device 46. _
102 corresponds to the current source circuit 420,
In the current source circuit 420, the switch 104 and the
switch 105a are turned ON by a sampling pulse input via the terminal
a. Then, a current (reference current) is supplied via the
terminal b from the reference constant current source 109

(hereinafter referred toas constant current source 109) connected

'to the current line, and a predetermined charge is retained in
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40 The potential difference between both the el ectrodes of the capacitor’
devi ce 46 serves as the gate-source voltage of each of the transistors 43
and 44 . Thus , charge accunulation in the capacitor device 46 continues
until .the gate-source voltages of the transistors 43 and 44 each reach a
desired voltage, that is, a gate-source voltage that allows the transistor
44 to be flown with the current Idata ( VGS ) . Wen charge accumul ation

term nat es % B point in Fig . 20 ( E.Agg , the current 1Z stops flow ng
Further, sf %g_aE’ﬁ& tPErF%‘?‘éf%‘?%%B ahi® #haxge +srefadned tmthe qapacitor
current 1 BgtieS 160 uR0ry e suffeRE LR dmtpige cutrgnlgPLogs £ the
First t he . s\ i St d a S d ' [ t ai ned
' the canseibbpihgFrahrstiice PhRRatehin EASAE) GalilEn s dRnth elpnain
i denti cal &ft€h%h9r§ﬁgf§{o£“¥6?”t |data flows fromthe pixel 47. Thus, the

signal curren data 1s Irnpu 0 the pixel. At this tine, when the

i 44 i sp ' | ' | '

(et 4| s, LRerELRUARk A1 S os B WR oFYHl the Wl

the pixel i i i h '

ciroul 1 shaputvis 3#e Lhehgian e Ae LreplitiCefiss Mo Daidiinldd Y |
RAldRd Sy ym the

current cathdegd | oyrdtiine Bjx?(%he43ap¥ci!§599d&@fc€ Uié?,“tth%%’
constant current source 41. That is, the setting operation for setting a

signal foridfengs!r 4e84pSHULELYCHECHLbwIAGCAN RS retk! BARALG a5 nflydidnfs! ¥
with the operation(input operation)for inputting a signal to the pixel. 41

Next, a cassryéependireg 86zhe sfgidlecuroast $10LS 4F eHulsWiteh ¢ oTYlaran
different will be described. An operation of the current source circuit 25

is simlarcuxrdiie choveoleswitbr)l apér shéoswitbRr 2Dar area tdesed AtdN a
thereof will be omtted here. Wen the sizes of the transistors 43 and 44
are nut ual¢ondidtiverdtatde aignaterciurflows [taftaalpisatl icornee tedf diertR
constant current source 41 is inevitably different fromthe signal current
| dat Bz t haiignahsline tVia pixe| tepnimdk ol f Adr dindss tHisrecb stineen thepeats: on .
the difference between the values of W(gate width)/L (gate I ength) of the
transi st oreeUtagmat fhe tranmirter 102Hs Wt toapreddterminedgates vol téye s
preferably set |larger than the WL value of the transistor 44 . This is
because t Y ditthAaRAFtaE demkes 103 Fe Gradne sy ente soxne spyondizigu d oof
the transigtor 43 (s set large. In this case, when the current source

circuit i STREFIAPRH QURF R tyhedta ELPWEHC FhAGrain Bagiop @fothe tapasistntes,

W ring resjstan %) cgﬂ be chgrggd. Thys, the setting operation can be _
conpl et ed YUt ckl ?7 SThERE MAIPSEEPE 9B CRETENY ABPEY FRnthe Akl Gafcuit
25 i f _FEi A f _n-ch t but .t

Cranai sto 458803808 Nk cBotilt e MHE foeTaenBad” by, Wl P8k 5PER0 . Haunel

t . He i j i i i i h i St 43 d
i e e of Chndbedrs P of thé dn A ANANLRNTLIIP AL WL 1RAE 21

constant eIl SiEEe, @ switch 42 is a sem conductor device having a
switching function, nunmerals 43 and 44 denote transistors ( p-channel type

o T erbod i R SAPSRN e A, LRI gy o sBhE thrkehic®
control switch) is not arranged, when the switch 116 is turned
into a conductive state, a current is supplied to the pixel
connected to the signal line via the terminal c.

The connection structure of the switches 104 and 105a is
not limited to the structure'shown in Fig. 6(A). For example,

the structure may be such that: one of terminals of the'switch

104 is connected to the terminal b, and the other terminal is
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and 44, and the capacitor device 46 forman electric circuit corresponding
to a current source circuit 26. 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 term nal
48 of the pixel 47 . One of electrodes of the capacitor device 46 is

and the other_electrode is connected to the

gato ol oct FORPECRA RE ERalabts (Aol alal ofs e d espdatos 10801 apdsenpl ays
Gperation 8F PRERAIAHE PLOHRF HLiALISa L popnpotes e Shm FaFmiBatnky
i oot on. “aRa PRLEPEECHCRRS ) 10, PR AHhST lieriBe1ost pRBRAGEEd PR Ehe
Cransistor S45CEnA08s e S B Roll thkanpeheh nabeurPersertEailen |
the transi SYor"soranney aaREEes cbll,<hekelMnd 8ing tho current-ilow

direction. This ﬂQ’BéPﬁQ‘fi‘fr@lH‘eﬂP@%ﬁ_ -c%nlbltl:rﬂn gy %@rﬁi}m@leﬁdi Eﬁgégﬁpfﬁh%hat

a description thereof wll be omt ere. unimary

source ciredkinifhlfb Gnd the ghPE SMIELadRY Pﬁetikeaéﬁ?té@%zt,uﬁgdg?&%hat

of the signal current Idata Set in the current source flows to 't I

In oth figch 1 ' | Gqnst
n other wewilch 10%a MagBé Lfdrydd batlvdefcthd :‘Eeﬂ?ﬁnﬁ‘inﬁ ﬁiﬁ tﬁgr%ﬁfﬁﬂ% 43

source is identical in value with the current flowmng to the piXxe

current islbet iDhclessedliy, vasEakt@hgi BoCRaGACHAN(AY!,| GRicHE may be
transistors provided in the current source circuit. I'n each of the “current

source ciranrasged siuch thdtadHeRiehndcfidh is stPecEi88a! as Whiokh 1hdsd S,
cannot be output to the pixel fromthe current source circuit in a period

duri ng whi 3h(Ah¢ isethersp tipiargabpapat sonerdm TRE.cobltisot 1o 16U 1 180¢ 18Rk Ce
circuits axe preferably provided for each signal line, in which an

oper ati on 28eshowy bpdiidi (A Dr isetthiendnauti gpaekatkioper f THavtuhbe B NEE Of
the current source circuits ( and an operation ( input operation ) for

i nputti ng F9htghes and Phechumbepcef orimthgsi mhidie atdaarrangedtisothiee
circuit. Incidentally, in the case where the setting operation and the

i nput oper G¥FEEN BrEPYRe EkEBHHe @ngt theecennectian, apel nobmamiukcwldrkpur ce
circuit ngéyg rovided for each colum. The current source circuit of each
of Figs . §%§dand 33 (A) is simlar to the current source circuit of

Fig. 19, except I?Hlt he connection and current-fl ow paths. The current

source circuit § curgend) seuree pilrghitf3gef o htA bottheoraratidan of

Fig. 19 , di.ff I it bet th t

suppl i od ESEERe e 0 B R G SRREE EROR S F R ROt B aRFaRRRe t he
t i i i i f Fi 6 d 33(B

re o e Cai ety MO SRErBRILR S LARER ARG SR aply) caipue (D

di ff er ence;pdr-ABLHN § UElS H?évﬁfﬂ? he current supplied fromthe cons taut
current source and the current owing fromthe current source circuit.

Speci fical ly, | Rdfrdiig!toipeqol s b9, #UouidNinile Il g Nl WA, the
transistor is different between the setting operation an he T hput
operation;a 5wit8R 1¥9,U& t¥aAs2stds 122 (n-channel type), acapacitor device

123 for retaining a gate-source voltage VGS of the transistor
122, and a transistor 126 (n-channel type) corresponds to the

current source circuit 420.

The transistor 126 functions as either a switch or a part

of a current source transistor.

In the current source circuit 420, the switch 124 and the
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each of Figs . 6 ( B)..and 33 ( B) , only the gate length L is different
bet ween the setting operation and the input operation; and others are
simlar to those of the structure of the current source circuit in Fig. 19.
On the other hand, in each of the current source circuits of Figs. 20 and
21, the signal current Idata set in the constant current source and the

val ue of the current flowing to the pixel are dependent on the sizes of the

t wo transi%tg%s ided in t(? urrent source circuit . |In other words ,
t he signal S¢ar F@%H&ﬁ? wHhe ﬁquYeacﬁﬂ'@lé'rﬂg BEiPRRMLY LR Hifitereiratr ent
fl ow to_th ixel bj t il h d bi t i |y designij
the s ges By ( TReR i Arertt DLEE A aloq 1 BRERENRY Yoo surtingla (¥Fa O2he

i ded i i it. Ho t f i i I
Purr ent 1 aaeERinsl 8 Fhord R At lud i €ourBY' PO Bnflctad 5o 1EE"

d i rel . , ' hol d
Calves hngCuzreRR! A9nE, Sld < Dhrbderbifi peA"ShALEEY 150 ek hdd) 7 0BhE

s ; | ; ; ) Cod duri

Which the CapabLtbBoasifte 1200 Hhel BRMELGS Vadliifla Wl culceRET LEREEHE| 1O

operation )rheersftbi 86rt88t$i H1GWm %rp‘i‘:h%ercfoﬁrs@%g]tsEWE%QQSQHﬁFXeV\#ﬁgSt he

operation (input operation) for I1nputting the sign tot I Xe

unli ke thebeubment 188HtE8ati WEYh! aO8r&LS- cé@reﬁﬁ‘oofufﬁén{réﬂé'igﬁofi jgyits
do not need to be provided in a single signal line. There are three general

cl assi fi caNbbastiat, whati ¢hegswDEck WI€AE 60Lh6E ONJ Giinlcd B §&€e SkeRBLe! | NE
driver circuit. First, the current source circuit of Fig . 19 is provided
in each siygndtadé VGHiok théetmansisWOrcUR6ENs SOLIMRE 0CVI, Cthé StLin$igton?
are provided in each signal line. And third, the current source |lines of
Figs. 20 ah@62isaturhedn@fFin each signal lines. In one case anong above
three for providing one current source circuit of Fig. 19 in each signal
| i ne, the operat$ebsequentlyi ridte shiltthesgl 24 @ndtedsat® turneet OBFIedAs
during the period that the second shift register is not operating. During
ot her peri8d¥esbhé . f isisncestife predetermingd t thaxgeond sheititinedyiist ethany
be operated at sane frequencies ( and also operated at different _
frequenci eSaPafitordgriserlGin thetransishar 12Rhasa capgbdpataafoflewtng he
i nput operation can _not be performed sinultaneously in the case of
provi di ng BHEARTeRRVIRE Mg tHde Gorregponding kacthat @fakhe| sikgnatken
the second shift, register_is use en the input operation is perforned,
and the fi73FEERFhaateagi ifeé"f §Wg§\§g Wt %@%Wﬁ&n@pﬁ?ﬁﬁfﬁ gwitch)
per f or med. t.he first shi.ft register can not perfqormduring the
peri od tha%gtﬂie%as/ée &ﬁﬁ:osﬁ'?jﬁ CPBSPEH*I’gi §t%£)%ra€t€d{rrﬁ%glf’ﬁ§ tRpdtpixel
operation } d r periqQgd. The present ipventiqn with the
above stru%?ﬁ?géﬁgélr%uﬁ%rge%%%%&?‘%P I gé%g&‘eo;egggpa i%n i ﬁ'itshéss%ﬁcause
characteri ghé Gt $oI4RREY 0 HESiH, Ay 0 outside. Enbodiment 2
The above hascg;aescriobeggt hat ,gf%rtr?gle_sg‘%t}??g%g5s%%%;%§ (%ittr%:tﬁe’fe s%to%I"ﬁe ig.
19 {or, Figat&(BLtadd(B) thdYUaciHodt Eévib&q)aa,péﬁ’ %%%',ya FE‘AR?C&EEP t.

I colunmm), "1'n Ich

source circuits are provided for each signa I'ne (eac

one of thecétiféSPénE&Oy & e signaQUbdsrést Y364 £10WREEEQAHE hgﬁ%ﬁefééﬁgn

operation, and the other current source circuit is used to perform

setting opef ailienrahsistior D2RAUSFhdFEr&ed | ithe MRARLAUER 880thE U UKt
operation cannot be performed sinultaneously. In this enbodi nent, the

struct ur e. tinait oper anpart dfo ethéepikbe danstbe UEbRBEOSDHE CH1Ehout théidlg OF
the second current source circuit 422 shown in Fig. 2 will be described
with referomtiuenced hpy the variation in characteristics of the transistors
constituting the signal line driver circuit.
Note that, when the switches 124 and 125 have been turned
OEF, a gate and a source of the transistor 126 do not have the

same potential. As a result, since the charge retained in the
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Note that the signal line driver circuit includes the current source
circuit 420, the shift register, the latch circuits, and the |ike. The
signal line driver circuit of the present invention includes the first

shift register that controls the current source circuit 420 and the second
shift register that controls the latch circuit. In the present invention, a
setting signal input froma termnal a corresponds to a sanpling pul se
supplied froma first shift register. That is, the setting signal in Fig. 2
cor r espondPRAFH IR dovdicend2duis AiskRthuwhed adsc he the sransistondisuer .

of the current source circuit 420 in

Th ' i f i

accor dancE M (14 HEBIH TP o Hoc S A TS ALY CHmeb@N 1 ofieie. fhest
hift regi l,line, Ln th t tiop, .i ndependent
oper at | onc R FLg S EEAMY 125, REpcrSamCt R B dianl S 4 S EaoBan be

T cond e AN OLORS LS | el AL S S Be
control s tihg |ﬁfht<fr12%' re%%se-'r_%t akSa ﬂ@gtiléiﬁ? Stidds{ SO ST erppredn
ow ) I er

e
operated at a spee I'l'e the secon t regis IS operagﬁdaat a

hi gh 5pe@%aﬂ¥¥éﬁ§%ﬂﬂ%$tﬂétkﬁnéfstoPQﬁEiQE%éﬂWﬂéﬁéﬁé§§££iﬂﬂ gErESQOn
current source citcuit 420 spend as nmuch as tine as It I's co dbcte

preci sel y arliptthd Naipit diat & St Phel@EoReS! tHE! YaGubNBlEUEhRIculrPent
exanple, flip-flop circuits ( FFs ) in a plurality of colums . A clock

si gnal (S-supPlie@£EbAl thd Hermiha1F)at tABG: Aifle 0V EHE & tA 13K 0pFBRion
(S-CLKb) are input to the shift register, and signals serially output

accor di ng dam tieeniaidei 0grgbrt BRahNPhié BaDiel Sf AR Rirdentd su@pad eda FRboinNd
pul ses. Note that a shift register includes a flip-flop circuit, a decoder
circuit , tive theminka c altnthée imesof\vites dnple spefatisegi Mars, vakidas t he
flip-flop circuit, in general, a plurality of wirings axe sequentially

sel ect ed floads Gsuch astwigningme $bs tdmcésaandedasmcapddi tdveces hadspasad i n
the case where the shift register includes the decoder circuit or the liKke,
a plural i thetweean thageerminakduandithd yefelrencedcénohanheuinestt solwme to
the last colum or selected at random The shift register may sel ect
properly &3@oPfishpnged pyenstaptern Qenseapendilysethetsaty ing operatione
having a function capable of selecting a plurality of wirings at random
setting c&fmie soMmpde tediibtelly Thdnethe sasehena thagwdehat9bh sdtnede
current source circuit i.s not ﬁerforned sequentially fromthe first colum
to the | aSESNMFONEKQIcEN1BER hets A1t @TEaRgERH yWhRekhe Hiwitah (12§ is

operation of t eigﬁgr nt sogrce circuit can be perforned_at random as

descri bed BHFAFE CRALUCTHES & tafter @ SRFTLR tE IR VL adhe HBAMLBA LW t h
the setti ti f the current urce circuit , the defect can be
made | nco%&%ﬁ%@s.ﬁ%ﬁ% SRS g:toeftqﬁa %%aét;i%perl y according to the

usage. 48 Further, the number of switches and the number of wirings,

5t hat

whicharearrangedinthecurrentsourcecircuit,ahdtheconnection
are not particularly limited. Specifically, referring to Fig.
31(B),wiringsandswitchesmaybearrangedsuchthattheconnection
-1s structured as shown in Fig. 31(Bl) in the setting operation,
and the connection is structured as shown in Fig. 31(B2) in the
input operation. 1In particular, inFig. 31(C2), it is sufficient
that the charge accumulated in a capacitor device 107 does not
leak. |

Inthecurrentsourcecircuit4200fF1g.6(A),theoperation
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The current source circuit 420 is controlled by a setting signal input via
the termnal a and a signal input via the termnal d, is$ supplied with a
current ( reference current ) fromthe termnal b, and outputs a current
proportional to . the current (reference current) fromthe termnal c.
Referring to Fig. 8(A), a circuit including switches 134 to |39, a
transistor 132 (n-channel type) , and a capacitor device 133 for retaining

urront SATL S U theopignatntscEETR PRPTRRIoRbATEEE RRRETEPETAd, ( ne
he swi torf B SHPTHEEL G tiesePara EaR et CRENGETRE SpREIm AR RAS  he
Srgnal | RO b LS BB R M2 he tarminal d . Than ( & current (-
constant cur rent tser s S8 RN 8 5 RN pata el B FLER T,

predet 1 M A1ef G 490, trahdied-kN1b88 Sflﬂf‘ﬁbgo(ngﬁ’{éﬁf?%%pgp? &igUoe |

retained in the capacitor device 1 unt i e current ence current)

that flowscdg#un édre AAKAND7CEbECPELAOHIRG Jo8e DESOFBS VoiLR 468 vad IdE 2
drain current of the transistor 132. Subsequently, the swtches 134 to 137

are turnedcHdFRdandifonalsh anaul obheer88shERAS CEF 11 Ttk Godced
result, since the predeterm ned charge is retained i.n the capacitor device

133, the tedarwiist ot2032 has a capability of flowing a current having a
magni t ude corresponding to that of the signal current laata |f the switch
101 ( signal curiretheconrrehtssbirde )cirduiet 8o, Clthé9switdR, Laddaidiassn t ch
139 are turned to the conductive state, current flows to a pixel connected
to the siggwaltdh hé0wee AurpediGMby @ sdmpling pulse, isput & ilshehgatearmiaidlage
of the transistor 132 is naintained at a predeterm ned gate voltage by the
capaci t or aleviWeen 332 gudraent doefemencer raaspmndi )ngis osupplsednaliac thireent
Idata flows to the drain region of the transistor 132. Thus, the nagnitude
of the curtaminglinframodihfh constgnketurnenbesawrre di0%edonnentad beitie

i nfluenced by the variation in characteristics of the transistors

consti tut iITHFRSRE stipru pRfeadPrpdetermdpied qhangee tsistelintred: Ha dilie ch

101 (signal current control swtch not di sposed, when the swi tches 138

and 139 artPRafpHRF device &BﬁducTt?%é’lr%’%& iscretahped| thkit Fhaeynseat

T ot HOR AR AR MTRE U £ LBy E 7OmoEhe (PRE SR T Ten T rReieie AR “a
ronei st orsegps, titelo il HaBa PR SiERRhF G dud Sanadaing 15t ne
fiE i e R e

clrcuit 424 e Rl Lelnd 848001 4810 NLERLABALS LULASHL DY AL G A nal

input via the termna Further, t the swtc are

turned ONyyiddifesbsitle ¢ Fuid1 ¢ BB Rt hOk rhhBEstbd 1d¥atertiined

Then, a current (reference current ) is supplied via the termnal b from
the const & #HE rdpasits ekt ayected to the current line, and a charge

is retained in the capacitor device 143. The charge is retained in the 50
Then, the switches 108 and 110 are turned OFF by a signal
input via the terminal a. At this time, since the predetermined
charge is retained in the capacitor device 107, the transistor
106 has a capability of flowing a current having a magnitude
corresponding to that of the current (reference current). If

the switch 101 (signal current control switch) is turned to the

conductive state, a current flows to a pixel connected to the
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capacitor device 143 until the current ( reference current ) that is flown
fromthe constant current source 109 becones identical wth a drain current
of the transistor 142. \Wen the switch 144 and the switch 145 are turned
-ON, since a gate-source voltage VGS of the transistor 148 is set to 0V,
the transistor 148 is automatically turned OFF. Subsequently, the swtches
144 to 147 are turned OFF by the signals input via the termnals a and d.
As a result, sinﬁiathe gr determ ned charge is retained in the capacitor

devi ce 14$19nft L1BRsTLE Fherhiorninal ¢apdBisi 15 bcaussnthg gatqiMedt9%avi ng
{ STonal & B €2BRRLARYL, FobitS dar (dr nobTodct AERbGR AR Te ¥ tRts BY

Cormnal SihPBpRSTcE AVLE1 070 UL AT, % pRBAR Hiitant BrFeRponding

ha a drats aner SufrBhe ELEELH IR Ml ait | UGV cbPEns WA Yol BF (e
1 own 1 hecile, brdrBdAIaGs. 00 thig,  EHSnabhT IR B CReO cui BaE YRR, |

variation dd) «HiApaged! bah' 68 SonthELIiLaN] EASLE WONN |t I U I vy ¢

line driver circuit. Wien the swtches 144 and are turne a gate

and a SOU_rvfa%ﬁHtitdiﬁiﬁr&{h&iééﬁériwié@oﬁoéhé‘%%ﬁnkﬁﬁtgi‘@?c&%@ﬁ&@ing Rhe?

result, since the charge retained in the capacitor device 143 Is

di stribut ed qila80 tihd riivenditqiicl48, and the transistor 148 is
automatically turned ON. Here, the transistors |42 and 148 are coupled in

series, and thenNgalecEhabpriaptharcaso nhesecthdbwitich 20¢h Hidiei1 clheesitor e,
the transistors 142 and 148 each operate as a nulti-gate transistor. That
i's, a gatedmrngilh dwitfch)he s matsiaxtrangdd,§ & suieienteFlioke ot theg pagelati on
and the input operation . Thus ( the value of current supplied fromthe
term nal kcdmedteddid ithe oparatl dnimeanvize tredetd mirigerl tdan t he val ue of
current supplied fromthe termnal ¢ in the input operation. Thus, various
| oads (such as witrithgsr ésmet acharantiecistics apficitientomn sdi sstppas ad Se tande n
the termnal b and the reference constant current source can be charged
even f ast dihe toapedasnrl 106 Meedstotherdhepeaneittm caasebthe glnya ot edirgendk| v .
In the case where the switch 101 (signal current control switch) is not
di sposed, SAfETesERNEGG e £ ignpll singpent (ramed tOFE Lowu prest seillyws ot o
t he pixel connected to the siq&gl line via the termnal c. Note that Fig.

r

8(A) corr ddfortieiy BeEkqny @furtde Franifide k% ni A8 g Mergd8§PEcds iche
Cerm nal FANSR G g5 REbTLiEE ApE BITEREO108 GF Bhe trARRdStatR 105D
Tn sert es a4 b diRedetnt e prng -1 ot moBiEsPn fa Hie §YR) ) e Ve IEeE)
cource o DN LB S the dramiin St Togt Snd Ygk ugy B asklE Rty
sour e cf et S SR BEopURTbhit 67 (b SRELERY ubBBrifftof HEFT

in which tdag AHIEeHuSUHC SRl oA 4hy Hd Uligih i RrGheignaly | i ne the

two current source circuits , nanely, the first ‘and second current source

circuits 421 angry4tRer,S theOWalue BFIW/Z JHOWRECkrahlde sRHESaBEL B¥EeRheON 1S
not limted 52 to this. The nunber. of current source circuits per one

signal |ingdnsivtopanki ehheriy donidct®d aedtRacdits it Jddr isorc® |
plurality of current source circuits may be set such that constant current
sources an@9riavigiad oogh eospoackivyg tHeret Dte agfeéliatafii B8AlneteasBES b3 €
set to the current source circuits by the constant current sources. For
exanpl e, tsuppdydurg enlasgerQerrenic fric 4Re coysban pravi sttt fsyrurerch 0gi.gnal
line. Then, a signal current may be set by different reference constant
current sourcesNbde frivatt, heriths rhet cuerrentr spurceucdecaitc4R0s shdm Har
exanple, it nmay be such that a 1-bit reference constant current source is
used to sédtla Si(@gnal thersentiigopemtdfon lfercoondutt tngrast tting tid mak20, a
2-bit reference constant current source is used to set a signal current for
one of thé&heuengrentosPrEeceigiqduist have ambpatg-litty péf £lewirg cosdgaail
current source is used to set a signal current for one of the current
source circuits 420. Thus, 3-bit display can be perfornmed. The present
invention with the above structure can suppress the influence of variation
“in TFT characteristics and supply a desired current to the outside. This
enbodi nent may be arbitrarily conbined 28fth Enbodi nent 1. Enbodinent 3 In
this enbodi ment, ,the structure of a light emtting device including the
signal line driver circuit of the present invention will be described using



Referring to Fig. 15(A) , the light emtting device includes 53 a pixel.
portion 402 including a-plurality of pixels arranged in:matrix on a

substrate 40l , and includes a signal line driver circuit 403 and first and
.second scanning line driver circuits 404 and 405 in the periphery of the
pi xel portion 402. Wiile the signal line driver circuit 403 and the two

scanning line driver circuits 404 and 405 are provided in Fig. 15(A), the
present invention is not limted to this. The nunber of driver circuits my
be ar bi t r SHI5FHe SPHRR) PEEFOxARAgS bnul baneoyely siticthe dnpsityepesagieon

supplied fromthe outside to the signal line driver circuit 403 and the
first and 58 dMPRRE rfé“? iSHInAY Frrante fia Sheopiged 405 via FPCs 406.

rhe structures gl aBeLabions, ol LIS L1k ond, sead seanny i 1 e g ver
d j i j i i 404 d, 40 h i | ud hift

second scoatl M) IRNCTpsld SELSAD 30008 SfcneTelude s SILLL,
[ I i d i tLh~ i t

STDLI N0 RUSAR G INGY e Lk chLOBBALCLOLE) ek obl o

bul ses * anplg 11 9% aadiia il (A A0R AL LAdPI 140 36BN NDubEDRE . (BRdcLNe

scanni ng lines are set to e I n a sel ecte state or eacC | nNe. §I gnaF‘s are

2 . ; h ' ' :
sequent i aldixciiit § £6 otf%éﬁﬁsg%'ﬁﬁrlté @%]ia tﬁﬁgtﬁ*’( E) ?°‘§ﬁ4.’ﬁ§ ¢d ﬁi@ﬂpltar}a'st%ﬁ

Note that the structure may be such eve er crrcui o
di sposed Rt weRn duitretit fsour@@d etud®’ 428dokENe18Uf 86 )408 qePLeRBELLRON Of

the level shifter circuit enables the voltage anplitude to ge |nc?eased.

Thi s enbodin@aido sTai 1NE b Winlitddd heG@hbi Ned wi th Enbodi nents 1 and 54 2.
Enbodi ment 4 In the present invention, the configuration of the signal |ine

drive circuit 40@tencthdts, opreanumbesh®m switeles 12Aditie baogdasekibad
below. In the present Enbodinent, the signal line drive circuit 403 which

is used istriuetcascandaod gaiet iy 1 onetddsplspeaifiona by [ refeeendyct ed
wi |l be described belowwth reference to Fig. 3. First, the case
correspondiondigo BildC)l willrlinigs dedcsiwhédhesl may bbraorangellesacht bratase
of line sequential drive will be described below In Fig. 3A, the schematic
di agram ofthﬂ-@orgpgqﬁ‘giom flSes tfuatured as shown in Fig. 31(Cl1) in the setting
operation, and the connection is structured as shown inFig. 31(C2)
in the input operation. In particular, in Fig. 31(C2), it is
sufficient that the charge held in the capacitor device 107 does
not leak. The number of wirings, the number of switches, and
the connection structures are not particularly limited.
Referring to Fig. 32(A), acircuit including switches 1950,
195¢c, 1954, and 195f, a transistor 195a, and a capacltor device
195e corresponds to the current source circuit. In the current
source circuit shown in Fig. 32(A), the switches 195b, 195¢c, 1954,
and 195f are turned ON by a signal input via the terminal a. Then,
a current is supplied via the terminal b from the constant current
source 109 connected to the current line. A predetermined charge

is retained in the capacitor device 195e uhti,l’the signal current

supplied from the constant current source 109 becomes identical
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circuit 403 in the case where the digital tone display of one bit is
carried out is showmn. The signal line drive circuit 403 has a first shift
regi ster 415, a second shift register 411, first latch circuit 412, a
second latch circuit 4i3, and a constant current circuit 414. As briefly
describing the operation, the first shift register 415 and the second shift
register 411 are configured with a plurality of colums such as flip-flop

(s1°0lk S Jraln G o Bheadqamusdoidsy ) ™ ano ™t  oak everse

[ | (S-CLKb 1- CLKb, $2- b Ln t | i | . Th
Samting pul so dNeR £88 PRAReERE 1obly ' Fhde o LA LN A o Wikined e

t ant t, Gl it 4. Th i 55 | t putted f t h

econd shidt? PUorhecitidal i SractRe ebnihes Bt Rr ShiF iftnn s0Bee ™)
Lo the 11 eGP orphEHngd cnatofl £ bRk aXh S I Roriats Ol i FLoq 33580 1
kept fu ' ' g of. th
Vi oo o1 orale efetasPl; L et o, LEbIDLE Y e el banl TR AU OB e
i nputted ig n@b&i&%‘@oﬁ%@%oﬁh&ﬁﬁi toteHatubt Nehd e RS ZCQﬁ:tfl‘Zérn{ etiggg the

video signals kept inthe first lach circurt 412 are trans red to the

second | atieh veidatidel the3galet V618858 bk MBne Theihs 4oV i R IO et in

the second latch circuit 4Z3 are inputted to the constant current circuit

414 by ongddderediminidl §ate violFageWy bReldipadideR 86618k 1 96D ahd thilg,
second latch circuit 413 are inputted into the constant current circuit

414, in t ke dzhitht cuegeatecodidspogaing tde Lurtlenty (RefeeenteoliRethe].
Hereinafter, this operation is repeated, the processing of the video signal

is carriedlows by tne dradneredioshdutieberaind st dihavsahe candiianstatter, ent
circuit 414 mght have the role of converting a digital signal into an
anal og si gn@urremdn isi suppdéipdetenthe nvetside, videlsam@Enminaiilcse Notputt ed
fromthe first shift register 415 is inputted into the constant current
.circuit 4thatvprigovdre cugrentalseyred c¢imcwit remowsolncBigir 3A(A3,42Bear e
provided in the constant current circuit 414 . In Fig. 3 ( 8 ) , the
outline siopeAatiofe £9F veettingi theararrenthr seusecgngircudss o ohavéeai th
colum to the (it2) th_caolum is shown. 56 The current source circuit 420
i s control9RR IEYsi faflPHpBEt &d S4InahecusEarhalcannotbreeyveerforaethe
term nal e current is supplied fromthe constant current source for

refer encebs’;l':l(ff;f)l nEPUSdy WiER ABRPEPRIF I HEOR frrehRPYT hdng theesddnadh 101
Crouit aS0UERIT 8 S eshiect BALERLLEY GHABR) Rn8VaEO: FENESPLA8Ang
' the cadd e Brod TRbstPiRars tetinet o el RecLBIRa” BRProR s
Where the Sidenichs YentRb13a G Eieid ol 8 (i Md L, ofe aEmiRAT
control W heBlsito BEEMheEMed b RASLAUEEH IS 0B0nS Ytlld:PHokant g 1P! Xel

Specifically, the current source circuit 420 has the ability to pass the
predet er naedinawg eRht R wheid®poterdtalall e FehBNaBhLEE bENa | VaSHAR! | ed

to the pixel is controlled by the switch 101 (signal current contro
switch). Taee ahg' vhhaecast1engads ora ofs E9otentad SAFFISiehntC bl Flow
-a current flowing from the terminal b as it is. A power supply
voltage Vdd may be adopted as an example.
Note that, the number of switches, and the connection are
not particularly limited. Specifically,referring1x)Figs.32(B)'
and 32(C), wipings and switches may be arranged such fhat the

connection is structul;ed as shown in either Fig. 32(Bl) or 32(Cl)
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420, the configuration.-of the current source circuit 420 shown in Fig. 6,
Fig. 7, Fig. 32, Fig. 33, Fig. 35 or the like is capable of being
optionally enployed. In the foregoing current source circuit 420, not only
one configuration may be enployed but also a plurality of configurations
may be enpl oyed. It should be noted that in the present invention, a
setting signal inputted fromthe termnal a corresponds to a sanpling pul se

lied fromthe first shift ster. 415 fically, the setti f
The- cur rert™ S et 19, PSR 488 4 o qerfécaté%&ér@eﬁuse g 2’

i h Id
be ot od (10 Pl Bles 'R PRI R lof Tﬂg% 0237 R e rerf -
enpl oyed igpd ttew%wsfmwrgfse £hé GHinbek2Bs o ﬂ‘eqstag,a R4 o S '0“ s

carried out e setting ope ‘ation I's not capa EOT €l ng carrle

TherefOre,s'@lfﬁéﬂﬂréé‘eafé‘%t%’@f@iéﬁ‘af npingegdled out It s necessary

to carry out the setting operation. since during the input

operation is notmarﬁéledieuthetéefeeetesm a&%m%eaéotofstei%p Ata BXi St
in series during one frame, but these may be interspersed, in these cases (

the respecddd & @) W9%(&N¢ BRE clrieht-BEORCAL bctiods RIS tfRm an
optional colum is capable of being selected. Therefore, it is preferable

that a dectitterpisidicitiolt the $béndl keim@ v 0iReul )sakectrRd sdmé andeg i s
enpl oyed . As an exanple, in Fig. 37, a decoder circuit is shown. Moreover,
in Fig. 38%%nductidity enipst ef éaoﬁlcgﬂrtﬂda wirlahsd sftloirig- Lbep TosBUidnd2Ae a
latch 222 in which a colum selection signal is inputted and a | ogic
oper at or &ty ibe v gh-chaelecttiype control signal is inputted is shown , and
in Fig . 38B ( a shif t register configured with a flip-flop circuit 224, a
first latch 225 Hig wWA(3h shaxsd ammisalid dilegramgirawhilchi e etk e rend low
second latch 226 in which a latch signal for selection is inputted is shown

The confdifiaciam GHraqtian Mixpm 3ge aleldw ddleciammall ddae tdriofer
signal lines at random It should be noted that in the configurations shown
in Fig 3FAZHHY, isEhguapee . Andithendsans isdox rt@a ahewn aba il dg of6 (Bdi ng
reduced conparlng to that of the decoder of Fig. Oper ations of the
circuit shwietnteiRe ofgpr hannelk tymeof | §nd'é’s$:r |6t5@d bELEW, tl‘l‘-hé’afﬂqod-tfqrop
circuit ( {;1# 221 |n turn Qut put s 58 th npl i ng pul se according to the
tining of S ierGagaad (bGIPPQFen shet HPFepﬂPget}Qe SPYTCHd Vel sden se
si gnal CLKh JThe gul.se outputted frogmthe fl flop CIrCUIt
593" | nditse Pﬂtsntia ardnse %ﬁaﬁezﬁﬁmwegreﬁﬁ asn bB e et

)25 ot ¢ nd Ui e, TAR) ?jg???%e%%b@g et dfanaits o i ge' aton
the sanpl 'étﬂ:n%ﬂi-gfjfc{tf’g'}%:%tlgﬂﬁ' P&f%ﬁibﬁ*ﬁe ol téfé?%ﬁ?ﬁph:bnﬁré) J.g%ails.

outputted fromt l'op circult i‘on contr

made L sianale aliger E:.h&cﬁ@tgcﬁfgntﬁé e || %nﬁofzhgﬁﬁ*féfgﬁé‘?gﬁ%g éing

the state of the |atch 222 ecause the output of

has been i1yl ishedm Bhorags AR ) Ft@:UBKDR dFe A RO bb NPE!tp La{dH A t%et he
AND circuit, a selection control signal has been |nputted Ther ef ore, when

a L signal is inmid.t ed(Agr shbessal €866 0MnELOFId W stdr SIHRl1d edl Ways
outputted fromthe AND circuit. Specifically, the selection signal is not
out put t ed treeber df gsschanitdie tgpat £n afhd Beruetalbe22? Fihes2 .t her squm3l3i(mrg

pul ses are outputted to all the colums fromthe flip-flop circuit 221
after the Huiwscia oasei gherei th&dptansistwrsd diach adA? 186 abhe setstovbeclvfar e
desired to select by the row section signal, the selection control signa
is made aptchiapngl thinen, im Wigretirudtute dfatRig 228A(B)k. out putted fromthe
AND circuit . In the case where the signal of the latch 222 is a H signal

a H signal is oRefistnrdad torfide IANDRGI et iamed uidd nighswi tisBeshkd 4 anide
signal of the latch 222. is a L signal, a L signal is outputted fromthe
AND ci r cuik¥l6 As? at¥@Bslstorhd02el accapacditoral dewianit N3  eandnkhei dijkee
colums which are desired to select. Because only the signals of the~latch
59 222 SORURSRUIAMES \iie Pufirende SquKRre ikdkt- have been.H signal s (
Then, when the output of the sel ection signal is desired to stop, the

sel ection contr&l9si gRdR)i sorraerPendsgha) theelrcull ofp Fdg &{As)l ghdichi s
not out putted. Therefore the period during the wires are selected is
capable of being freely controled. Then, again, a start pulse (SP) is
inputted, the sanpling pulse is outputted fromthe flip-flop circuit (FF) ,
and a simlar operation is repeated. In this way, by controlling the timng
of the row sel ection signal, an optionaBOrow is capabl e of being sel ected
at random and the row is capable of being also optionally changed even
durlng the tlne mhen t he rom1|s selected : SpeC|f|caIIy, the settlng

Y
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Then, a circuit which has been nade so as to be capable of outputting the
sel ection signal during the tinme when the sanpling pulse is outputted from
the flip-flop circuit 221 is the circuit shown in Fig. 38S. In Fig. 38B,
"the sanmpling pulse is outputted fromthe flip-flop circuit 224, and a

col umm sel ection signal is inputted into the first latch 225. Then, the
output of the sanpling pulse is term nated, and after the columm sel ection

signal 60 4¢ pat1 M PA M GrAbhe (G- LddSLahPLE 4231 SLERL S 36 ()

first Iatcjhs TEHST ef I e secon usi ng héI"at'¢h for

he. sccond 1rERrsaa o date WEftn ol deien PRE oo il Bl ekl o

flip-fl t t
ot | arcl o | Entoleth A S Pl SR | B R o
signal CORHAEBANERtRSNOLY BErLgdulbamad '&ﬁo%cﬂf‘g'ibat PA(BPen thesefttiag each

one is capable of being operated at the sane time.” Using the circuit

i ndi cat ed dgetdeiGbaper testid keshrdddtiolY 183Gttt uiRld iadd shigimatinor1Qf, t he
current source circuit is also capable of being not in turn carried out,

but carriegb@y jal thandaputMepesdtiont. NeThusp f16s ik e wriidtih Whiddf felis .
setting operation is carried out is also capable of being freely taken for
a | ong tiMhendford helrethialug offethti corpént heuppliedifrsourthe tcierminiall S
capabl e of being carried out at random a variety of advantages w || occur.
For exanplte,ati tHeh&imesefwhheestébeihgneperatbois chn ibey madec 1 adye s ¢hianng
operation is capable of being carried out are interspersed in one frame, if
an opti ondthevialuwe of tepabirerent tepplied|foctetihetterninpke at theddow i s
rai sed, and the tine period of the setting operation is capable of being

t aken for of |tmeg Lthput eperakiopl e, Thwsi heariows pbeadsds (duchngswwiaghnghe
setting operation is capable of being carried out and which are

i ntersper esistanres ppAcrasscapacl tpnepel 4ispasef helevean thaterginad
circuit is capable of being carried out by one colum fully using the tine
period. |fP@nd &ther epferenrecenstant Irrantosougss canlvenrhargrst egen
capabl e of bei n speC| fi ed) and if the rows fromthe first row to the final
row nust FRTYRY ur FORFEGIENELY .t Fbet iset tiDG oRegrting Sar Pey copRletiesh per
one col um Ij;‘f J&ﬁrtened This is the reason why the tine period of the
setting of&t ¥ is shortened since in a certain determnedtlrre perlod

Sour oo ol reui | PRI (HE b1 A0 COLAT (e TR ot L9As o4 MG ElE ( ne
ot hor  advart Bosry it fenCTh Bl 1R Pl bR € PR ook HEERL Sy Bips vehy | °

el ement digpoged é&gﬂ;ﬂstB%hgyréﬁguf@E%wﬁ'f&ﬁi& 4529m§f|:‘2:|'tﬁéi?-:‘JH'Ic‘%x.uﬂé1

Fig. 6A, corresponding to a capaci enment 103 6B, correspondi ng

to a capacdiywe! firemig 123, Fﬂ?':'ﬂz GEBJ. COSﬁeS@Pé‘d'M téh@ eRPaciky, el ement
107 or the like) is capable of bei ng overshadomed In the case where the

| eak of the changstd ntHdd N 1of @Hch &F WHe Rurc@ntMBoure idifddianree showeasi |y
seen, but in the case where it occurs at random it is not easily seen to
human eyesin Ftigshoel| d ,band @2k datdiniren € ERaRkifrom eRBNYiksl dosPie adgnall he
current source circuit 420. However, a capacity element nay be substituted
w th a gatelmepaciver afimditansHewewerl, nthbechorendi mygt cape ifloved drent |
the charge is accunul ated by the setting operation of the current source
circuit. |dealpixel o ddiet signageidneodrdverheixcuitentbwoualso giay filiowray
be carried out only once at the tine when the electric source is inputted.
Speci fi calfxom wihenstigsadi iee driiverdciveudktrowithe plvpdr atthie dmeaatg.ame
first tinme period of the operation, it nay be~ carried out once. Because

t he char geogrhhmsuer@@uﬁufh@‘ediqpﬁmds:apaﬁhewi@szel structure. In the case

where the current flows from the signal line driver circuit to
the pixel, Vss (low potential power source) may be changed to

vdd (high potential power source), and the transistors 102, 105b,

31



el enment is not required to change by the operation state, the time and the
like, and it is not changed. However, in reality, a variety of noises are
entered into a capacity elenment or the |leak current of the transistor
connected to the capacity element flows. As a result, the charge anount
accunul ated in the capacity el ement may be changed acconmpanying with the
time el apse. When the charge anobunt is changed, the current outputted from

2l S0 ohangilf - AZ% Ao, N2S BRE B i TH HeLbe0PL RechRRBRL| SYRF oth CHEGAY.
docs not JoH5p WhE e 1y BpBrk POICBAGRE Lot AR GrARRS G
The changaPandt g end 406 Ml Pt FTHtad T e necessi ty ooour s
cace wher o the. NSBERT oo, S RaR e SUR i PR e SRRt "
Cetting g doshe AFraRuey MbaRITooab g1 LE GPHEE Y ok Bl lnd ol

agai n restQpnd £1Q, ¢ by, ﬂ&P?Hxampf}l’Bg, E%%Eé’rcra%%tciﬁ:%% offa Y@ | S

agai n stored, acconpanying wth thi e variation of the current anopunt

that the currentrrs@ueC81£EE LS lotilel.S70RFOFEY (¥)SAnbas gea) Tded &, When
the setting operation is in turn carried out fromthe first row, the

vari ation wfriidgs Gid GWi i indy He A1 dhgdE BuciOthed dheC Yonn@dtiyns My
cause the display disturbance to the extent that it is capable of being
visi bly remogtirmeture@east sRawhyin thiggLhaaga19f tbhed ppi phimasse efetitiagoi xel
which in turn occurs fromthe first 63 row may cause the display

di st ur bancpdmrat ivn exdehttHeajoridedts arapab st refc ety a8 Showh rier egnrjszed.
In this case, if the setting operation is not in turn carried out fromthe
first row34&2)cd&or Bé({iD2)timttheabnpat dperataidrat i Theohumberonf rseritt chasunt
that the current source circuit outputs is capable of being overshadowed.
In this wa@nd hedglwhenpf plugrngds tarefnol rpagsiatlawiombtedr i ety of
advantages will occur. On the other hand, in the case where the

confi guration skemeinafiiey. gdeEardpdhsinoybll bermade ioude tatl Fegarding cui t
420, since the setting operation and the input operation are capabl e of

bei ng car ri&ioBarasiope e qunrent sonsce gmcgidis of £igse G6dAr 1)t

regi ster fromthe first, columm to the final

C ble of in turn selectin?
colum is %lpcgp(fs%cf.(%ré&?eﬁ,(e'i)nt?i §{D3p  TQ thrgigh Wit sdihe epedFdiomison i s
i ed out_ cql b I it t limted by this .. As sh in Fig.
S the Sdtf rhs GHERIT G PP e i T G o SR A D SR oy
th ti . , .t tti ti i i ed t
e same t4 cr##é’& ij'tr}?tzhee egﬁ%gc%:‘#g EIofe_;a]fd.on is carried out on a

plurality of” col'ums a eferred to as pol yphasing. It
shoul d be noted [ [ . Al | f e_co

current source ffg'%'e?gé%g%" %%écgr %gﬁf!@gS%}ég}E?h%‘e@é?’tﬁtﬁ% 8%#%% ght
be carri ey &dbAG81Te0T kW lenfeiit LNt Figurl%eld‘)oéhév% EhEeA aXARMY Y

di sposed with réespect to these two pieces Of the constant current source

fox refer aaaredPhd "R |RGWITY HHERIJPR40h AR B dHe FileSihn
circuit 414 shown in Fig. 3Bis showm in Fig. 40, Fig. 41. Fig. 40 shows a

circuit fafriapnyithe thghadlclitBen®@d &HBuRLERLOSo@ACe cDfcuhe, Cutilgent
source circuit . Fig . 41 shows a circuit for applying that of Fig. 6A to
the porti amp (@) showsuthente BOticsiEip Gétiween the voltage accumulated in
a capacitor device 16, that is, the gate-source voltage of a
.transistor 15, and the time in writing the signal current to the
current source circuit. In the circuit diagrams of Figs. 19(A)

to 19(C), numeral 11 denotes a reference constant current source

(hereinafter referred to as constant current source), switches
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So far, the case of line sequential drive has been described. Subsequently,
hereinafter, the case of dot sequential drive will be described. In Fig.
42A, the sanpling of a video signal supplied to the video line is carried
out according to the timng of the sanpling pul se supplied fromthe second
shift register 411. Moreover, the setting of the current source circuit 420
is carried out according to the timng of the sanpling pul se supplied from
the case where it has the

cont | gur at] h00 HEPaRS R seioand ateh BnVike navinS + SwiRPhEBH FARCthan,

ampl i ng RUrEe ey 10 nehBrbd Al o et 18 dcfiteRce AARATHER deo
o State, S e The S £ AAe 8N el PR R S g
ui toh) | CHST Sy S SR 2L nd PR A8 SR e R

the pixel ,adWEcsWd Corr@sponas tti(on.s &B?reu%rsaaresnaipﬁuie.f)@ O¥stEale. 1N

this state, when the switch 101 (signal current confirol switch) is turned

to be OFF-BIm! @utydiaRy 1hReeUah@Nkyindolat akb8PYi 1 8ti Rt Qat h?xxpip&gj., 113
signal is not correctly capable of being inputted. Hence, in order to be

capabl e of1dmeminegoultgothgeninbgnad d18fl doneri oV 9§0 1902 What

mai ntai ning the state of the switch 101 (signal current control swtch),
the | at ch the addderifptiomFthdrect spsEhe WieLddTh circuit 452 may be
configured only with a sinple capacity elenent and a swtch, or nay be
configured wi th2asSRabMectegloh of |thd hiransdstorhessasptimePteded Vss,
outputted, a video signal is in turn supplied colum by colum fromthe

vi deo | i né@and @edvsainchedddn (thieredf diw cennectiatlr bd tve tawin)s tismtt Gure@nito be
ON-state or to be OFF-state based on its video signal, and the dot

sequent i alSAHGGR 1k. cdprd| ef oplpetngdesaloifz dhehcapatitit | dgvibe 36pplsy of
the current to the pixel. However, in the case where the colums fromthe
first col AAMREStbtriVes (&Beunnubee afthertransietex 150n and W other
nearby the first columm, the tinme period for inputting the signal to the
pi xel is IGRFtrafe he corRectesto tgﬁ et @bl dritdhengat e pfi tre traas issoam,
even when the video si%nal has been inputted, soon, the pixel of the next
line is séi®ctedPAs R FE%GPF,qﬁﬁQQ?nEGpéF@dﬁ dur rRgewdfchhok@lnggithe i s
i nputted int.o the pixel .i.s shortened. In such a _case, as shown in Fig. 42B,
the tine r?eaﬁedfod{%%d'c\%acﬂ? torfte %%Haqssisltrﬂiut]tsed into the pixel is
capabl e of bei I { dividi he | i ne di sposed _in the pixel
402 at the cen?lg‘re .p%q%]thﬁfggg%&edo%‘gagggbg eﬁﬁ@&? 4]‘?%%?35&8?36&% ‘i's
di sposed t S Ll .S f | ection 402

reapoct | ey NaRdRThe TS LTSN St ldftfelod Mo PUAES AL #ERengae,

circuit. ldndlai N9gh® &ch yeee/%'angbﬁcﬂieé%ét%éﬂoﬁlgglégﬁé{i‘%&?"%ﬁe

colum, the pixel on the right Side and the pixel ont are

capabl e ofcatiWdde .NIThNEnis B HELELEat DEh, [Hfe Y dd Sid E“%'ftet&%d ki Bl

42C, the output waveform of the scan line drive circuits di sposed on the

right sidandéppesitéiedectirodbaridn $helddttieNd usREA§ al p 11 PRIeBErode,
and the anode is referred to as the opposite electrode when the
cathode is used to as a pixel electrode. The light emitting layer
can be formed of a known light emitting material. Further, the
light emitting layer has two structures: a single layer structure
and a laminate structure, and any one of the structures may be
used. Puminescence in thg light emitting layer includés light

emission (fluorescence) in returning from a singlet excited state
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a start pulse (S2-SP) of the second shift register 41l is shown. By
operating as the waveform described in Fig. 42C, even the pixel on the left
side is capable of |lengthening the tinme period during which the signal is
inputted into the pixel, the dot sequential drive is facilitated to carry
out. It should be noted that the setting operation of the current source
circuit 420 may be carried out by an optional tinmes with an optional timng

to a curr oY as@unf Sdidhia dh SRRSGH L A AR AL SOLAID) LRIAILESS o

whether it is the |ine sequential Seque r

Hovever, gl |4/ cx¥plel eaiedd BRalR! ehThIROrAER! O€ats. KaPledl ArfePRACT Y

el ement connected between gate/source o he transistor disposed In

current smge off rtHd twb2@ypelst oFBY 1 BRtCAMLEEHoR UhaP by . VBRI thiae: |
setting operation is carried out . Or ) it may be carried out in the case

wher e t he fHedeigitrionad tahy gayeePisi Ro2mEaPSE| 4 kfd Bt 1P8kh as

di scharged (varied) . Moreover, as for the setting operation of the current
source ci raauidrgeéilc tneeteacidl ngr ofierflddaic mersrideNt source circuit 420
of all the colums nmay be carried out even if it takes for any long tine
period. Specifi dal pyractheesetheée noumpetiscuroef cllreudtr ponts ProviiRIgd aaui t
420 of all the colums nay be carried out within one frane tine period. O,
wi t hi n ondhe ghgn@Eilmbiperdoiiver helsmtiti ngAoperaeénbrcosrespondingtio thet he
several colums of the current source circuits 420, as a result of this,

t aki ng f o¥igRal suvEept flawmevianf geekenpleha sércudg apsment dncdizded t he
colums of the current source circuits 420 may be carried out. Mreover, in
t he preserdt? ERSodigaal linf oxatheinbrel ofaosytheccurrent smumze cilrcuit i s

di sposed gn each columm has been descri bed above ) but the present

i nvent i on 4% PXovided daqthe shenal hhue Aplven|gincwit cuHowevegousdoce
circuit rrgy be %i siposeg. Then, as an exanpl e, the case where that of Fig. 2
is appliedi% dife 15oft FLAIHRAM: FRr Briehly @xplaining the suthiige 98 ithe

consi deredq,_,T detailed confjgurati on of the constant current circuit 414
in that cg:s?élaihcg'o g%? Fﬁ‘of—‘igg.tth(.’oF@g@?gF?’ﬁ’?r%t SHIWCS Idir Etver cpgFent

appl yi ng f El o] orti.on.of . the rrent rce circuit . In
t he confi tg&?];ﬂﬁ%oﬁig%gvj\%%%égg ‘%‘f Piigd igtt? L%?dgreﬁ isig';:l'ufg:ﬁaﬁé°8af’ﬁi ed
out to on%h%f stg%ccegrre}e]rlts STOT| AW and at the sane tine, the other current

source can carry out the input operation, by controlling the control |ine.

50 b A . . . pping | ont r o}
Wb oh T shi 14 FPagte: os SR 65 the et dn (o8 Fng ESEFBDE Ged.
As for thegsgrdde %&raﬁitwé%%mr{éir{ﬁ% RN fgliﬂgai bﬁréaﬁerf%“t gﬁ‘i&[ﬁgt s

circuit ( the other is a circuit tor contro the video s*Gh

a circuit degicribedty a_Bihﬁﬂ(i%sqi B ﬁYanEQ@gf%?U( i ﬁgfeI:T?inSW&: 19(hgtch

circuit, a sanpling switch and the switch signal carrent” controf

swi tch) antet beitckes Themnd L8 ame pegsidd oNt haid ithe gnetahi o9 16f thhgeli I st
and second shift registers are independently carried-out, necessarily it is

possi bl e OF&t. t¥besetignall operait s efupdla «dliFron theucefsehhtuthira8dtt he
operation of the inmage display are independently carried out. Since the
setting ofgeuxceodlof anfeftowsete GrIraErmintc Wdurce cdpaiulie @0 Bebmgthe
precisely carried out when it is carried out by taking an enough tine, a
confi gur acPastantt ipnreadeounoeent on At thhlisc htinkee, ctiie ecirsent cElowscui t
and 68

separately through current paths I; and I, in the current source

circuit 20, as shown in Fig. 19(a). Fig. 19(D) shows the

relationship. Needless to say, the relationship is expreésed

as Igata = I; + I,.

The moment the current starts to flow from the éonstant

current source 11, since no charge is held in the capacitor device

34



the latch circuit are capabl e of being i ndependently operated is very
effective. Mreover, as for a current source circuit in;a signal line drive
circuit of the present invention, the layout diagramis show in Fig . 57 ,
and corresponding circuit diagramis shown in Fig. 58. It should be noted
that the present enbodi nent is capable of being optionally conbined with
Enbodi ments 1-3. Enbodinent 5 In this enbodi nent, the detailed structure
and operation of the signal ljine driver circuit 403 shown in Fig. 15(A) -
will be deggrigléﬁ.t’f?flﬁ‘gﬁ °%r?b£di%9’ﬁ"?,- L EEREM I BN ¥s=rrﬁdén6fﬂtatpe=sifgnal
line drive ircuit.4 sed in the case of performng 3-bit digital
gradation érg F%g?B%Fggeg'is a schematic view of the signal line driver

Che o gnal 11 ne SipEd8 S brBRRRTLY Alchitdedh it bd pAbAET ORI EE *)
o rout a6 SR pdteht iy ditecfide THEGHIE $4% oS i badH Hawn
Cesi ot or aaecbesals ok iU caphSl coh Abvigd! PhPleded BO0e) N0 SAREIkRL
(510 PREs et fadiilcd Betvben Both the Biefittbtestndbicadiiig )
I n accor dapgeimtth 1&@1@.%@%@29} BReCtrah 808t Sr PN iy SRS ahf

sequentially output therefrom The sanpling pul ses, whi ch ‘have %éen

out put fromg 08 ddtabliFhed. I ReIi EfSriter aBbFel, Wiicd 2,108 mef’{qu srﬁ? trent

circuit 414. The sanpling pul ses, which have been out put from

regi ster 41, gaaduahpyt dewridased,r sthé acalrentCydepl2£13whhy.di GHabge/i deo
signals (Digital Data 1 to Digital Data 3) have been input to the first

| at ch ci r caccumMdlatdon s \dodetni migrAly ipgrfertiededni theacdpa@l toh dévice
accordance with the timng at which the sanpling pulse is input. Tn the
first latchéeircuit 412, upon conpletion of video-signal retaining in
colums to the last colum, during a horizontal return period, a |latch
pul se is input tBhe potanvial |dtiferincaitetddn dukh EhS-dilidcidiaddslofi deo
signals (Digital Data 1 to Digital Data 3) retained in the first |atch

ci rcuit  419hereapagiisie de¥d cenl pRantvas ashthe asdret datngde voddaige df Xhelhen,
the 3-bit digital video signals (Digital Data 1 to Digital Data 3 ) for one
line, which-aprelseesilied ?ﬁu{s hEhaggerrcrymelatior dntthe gapacd torplaviae t he

const ant CPgrent circuit 414 at a tine.
continues until the gate-source voltage of the transistor 15

reaches a desired voltage, that is, a gate-source voltage that
allows the transistor 15 to be flown with the current Iaata. When
charge accumulation terminates (BpointinFig. 19(E)), the current
I, stops flowing. Further, since the TFT 15 is fully ON, Iata
= I, 1s established (Fig. 19(B)).

Next, an operation (input operation) for inputting the
signal current Tgata to the pixel will be described by using Fig.
19(C). InFig. 19(C), the switch 13 is turned ON, and the switches

- 12 and 14 are turned OFF. Since a predetermined charge is held
in the capacitor device 16, the transistor 15 is ON. A current
corresponding to the signal current flows to Vss via tﬂe switch

13 and transistor 15, and a predetermined signal current Igata
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While the 3-bit digital video signals (Digital Data 1.to Digital Data 3 )
retained in the second l:atch circuit 413 are input to the constant current
circuit 414, sanpling pulses are again output in the shift register 411.
Thereafter, the operation is iterated, and video signals for one frane are
t hus processed. There is a case where the constant current circuit 414
plays a role of converting a digital signal into an analog signal. In the

st ant t_Ci it, 414 | i t f t [ its 420
are provi dbt SHRELES o SHECRLKELT o AT dbich Time. sPhAR ERe fFaRRROR Hyi
| ated t t ' L 1 ' 0 i-tht i +2)-1h I t

hat Fig. b 85,80 Bpstatilin a PEEurPL{ S mds Bor Y SHILE PP SAUSRIAEA DG
i Lo h [ it 420 h
L orm nal 9rc48e BEAhAEahSLEEe P3O s B R A PR S G it

420 is con@&oﬁﬁgdlpgh@_é{,?gﬁi?én@g&iééomthe termnal a. Further, current

is supplied via a term na om a reference constant current source 109

connected to a Cf k@Rt chifént [ hLs1eh993 0 %%Win%fq.f gg OS%W;;] %@Jﬁl‘ 2<el

111 to 113 are provided between the current source circul

connect ed 19Fagsl.aNAla) t6Q 9T ,20He LR rav1baNes a1 o1 aBA! 1Y LR Hpr At
swtches) 111 to 113 are controlled by 1-bit to 3-bit video signals . In

the case wesetimg opeden ivngnabrirespohbifht t&iFA™A . 19 (AYr agAt19 B FHRRYY ed
fromthe current source circuit to the pixel. On the contrary, I n the case

wher e t he coniebe simgalwriiteodate signal cudien¥i {,che6 theSé@habn € Woudite
control switches ) 111 to 113 are controlled not to supply current to the

pi xel . Thatireyit 20 ,candean cpmrateion (dnputi@dPehastion ¢ apahidsponding lton ng
a predeterm ned current, and the switches (signal current control swtches
) 111 to Mg cdf(Cdl) €hetinputting hhreestignalsopprert] L.t he fhegixer )not .
Referring to Fig. 5, the current |ines and the reference constant current
sources arBenspdsébiei plxels 3 pomrante 14 shrpddpdctoviheilight Emd tsuimgof

t he val ues_of currents supplied fromthe current sources of the respective
bits i s sfiel in aggordapng Withsthernnputs signak opwreent clmesnt circuit
414 al so has a function of digital-analog conversion. Note that the setting
si gnal i nput fr JRe rInRent Sgurece; fircuit 20 of Fig. 19 is not capable

of performing the setting operation and the input operation
simultaneously. In the case where the setting operation and the
input operation need to be performed simultaneously, at least
two current source circuits are preferably provided to each of
a plurality of signal lines each of which is connected with a
plurality of pixels and which are provided in a pixel portion.
However, if the setting operation can be performed within a period
during which the signal current Is.:. is not input to the pixel,
only one current source circuit may be provided for each signal
line (each column).

Although the transistor 15 shown in each of Figs. 19(A)
to 19(C) is of n-channel type, the transistor 15 may be of p-channel
type,'of course. A circuit diagram for the case wﬁere the

transistor 15 is of p-channel type is shown in Fig. 19(F).
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corresponds to the sanpliing pul se supplied fromthe first shift register
415. In the present invention, setting of the current source circuit 420 is
performed in accordance with the sanpling pul se supplied fromthe first
shift register. In this enbodi nent, because of a description wth reference.
to an exanple of the case of performng 3-bit digital gradation display,
three current source circuits 420 are provided for each colum. Wen signa

t t ts 420 d t
one ot gnal "resrarg Sar e 1015, el 3 685 BR it exeRoRugan okt can
b I 2 I I I d h [
Fg 5. Sﬁ‘?ﬁ‘%ﬁ‘ghé%%ﬁ.@%a?ﬁt% 3818 Syl by FISIIII%IS’E}?‘ s Beogrutes "

respect i vehxvqlngpasEQiEEHiBBefﬂmQ'tg[zﬁo Y\IeIéI:altg@ 8:5 cur . e‘I‘I‘%éP%BI %egm

limted to this shown 1nh Fig rence cons

109 the nunperafl Wai aBnbtess! I:ﬁba&ﬁﬂaﬁt B@@H&‘O%ﬁ%&h%ﬁf%v bfe ﬁI g@gsed.

For exanple, it may be such that onl e reference constant curren source

109 -for the pBxelsl gmhéleﬂﬂ&ui)ttiﬁcﬁu@iﬂ?'fhé higi€a5€34, | endi 8PSt

current source circuit selected froma urality of current source crrcurts
di sposed i B50n&ngotheNvdpacitior dedidsl 86 ddrL3Pdrdy tPUM EQrfbhe W dulfoL

whi ch the setting operation has al ready been perforned, the operation iIs
per formed €drcuotiherd4current source circuits, In other words, the current
source circuit for which the setting operati on has al ready been per f or med
may be used to sHheetsansisgor ndBHrimtdfop-channhedxaypes, @nsecdfid0sQPeEat i on
is performed only for a 3-bit current source circuit 420. Then, using the
current solegdomandcardrain 4xyifar afhithle tirenséstomg3bpis atdmmedasd been
performed, infornmation is shared anong other 1-bit and 2-bit current source
circuits 4Y8d.\aré theqthemiis coameet edutoehhe scomstact rowitent dhutde
gate term naI of each current-supplying transistor (corresponding to a
transi st or 3302 ¢3¢ M elechrodes efntbet edpaghtionl devihe 3oursecdaredtad i S
connect ed result gat e- source vol tages of information-sharing

transi stor§°(%€‘?re‘?ﬂ S IQEheF ter]&?éirﬂd@r F FepbActedehoi the . SVHeE@'# r3dig to

Fig. 44, ?ﬁ setti n 0:5 ation Eerformed not for the current source .
circuits R R ‘IﬁY Qﬁtp RYS (@ E£9iq ofnhehiing ke ygatengoyxnge t he
current so rcui o t he pgnificant bit ( 3-bit in this case )
. Thus ( SEE %égtﬁ??‘lg 5@?5?}9 Sé perfornmed for the current source
circuits of agr

th fl i i
characteristics (ﬁé er- LI%I tI"IhLIar e‘lﬁt%ek’ uﬁgggﬁgrg FFEI'IEQ%‘IEII II'IEI’IcﬂJ‘ceIcP(FI
S th f th t t
of "he | eatt SrmLDFx 0BG BhePBpbeaRibhi ot Frel bulent (ashhae S 1§‘I Ao
the settingeofeivéd ABoRE', QxSEL: Q% EtI.@ ﬁEE‘Eﬁ@t f?.BHrd‘\freCdtrJ.olI'I tg I#uh:-{e,h

| east significant bit is shared anong t e carrent Soufce €ircurt

upper bitsa 88sthiptgsnetner@ndst RA1ANBACKRIiSdd Che Pt . thfﬂrféﬁee%taﬂs\ée of

current source circuits vary, the values of currents of e upper bits |ack
preci si on. ddi gning bECQUSEr S ME 6 SRS -di o il M twiSiH G Ig A PrAduce
out puts having great current val ues, even when a snmall variation has
occurred ithe teransheirar tls iist nhangbhewlﬁﬁbuer&leaxﬁiﬁdﬂeth@rdu&tﬁe@& JifS ow
magni fi ed, and al so out put current values are also varied great . In
contrast, diredivlensciviharigadis sdiagram ofeFayl on(A§ mey for meFet@ncd®r t he
current source circuits of the nost significant bit ( 3-bit in this case),

i nformation rel Nate tthatetin iBlghdted the nyriden toifilioan td is@wtdonc ifisC WHes  Of
the I ower bits. Even when the characteristics of the respective current
source ci rgame asniaed A ilOdF )si buevtviglptihectramsit s vat 1bSs 1aref svaibannel

differences in the current value due to variation are small; and the

i nfl uence ‘iiép%rral'IIhe tARasSitartdeeles 3thdsceonnented bedweeinr thetgalﬂ@amw be -
arbitraril opted anpbng structures shown in Figs. 6, 7, 32) 33, and 35.
The curren %cerq% rite sorrnesks tr aHopt é'@enépmeymtrwwéadt ofcttivee but
al so plur Meanwhi l e, as shown in Fig. 6 (C) , when the

structures
current sg’iﬁ%‘eﬂcﬂ%ﬁf’ vobiesQelacn fhesse tiking Oneaatignaard themtlnputr or
circuit , the structure may be alternatively such that the gate el ectrodes
of transi SRFLEPYhe ﬁﬁ?’? B - s&YESe “HIﬁ"’buF%Ie4§9ué'rc@ R Ak opfiedhed, as
shown in Figs. 23 and 24. Hereinafter, the structure of the constant
current circuit 414 shown in Figs. 4, 5, and 44 are illustrated in Fig. 23,
24, and 45 in detail.
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In a current source circuit 420 provided in each colum shown in Figs 23,
24) and 45, whether or not a predeterm ned signal current Idat$ is output
tothe signal lineSi ( 1 si sn) is controlled according to H gh or Low
information contained in a 3-bit digital video signal (Digital Data 1 to
Digital Data 3 ) input froma second latch circuit 413. Fig. 45 is a
circuit diagramin the case where the current source circuit of Fig. 6 (A

is di ' [ ' ' 74 [ it sh in Fig. 5 1In Fig.
45, “tho_ serte et el B 450 S RS gasF iR PR e e 14 @bsatnpdur ned
OFF. This 48, f tJ age. . Alternatively, switches nma

be di spijze1E I n&é%f%g&gwﬁﬂq%cﬂﬁﬁﬁ%g@%&ge e?%’ C, 1n Wln;/chyt heWIsvm' t ches g

are turned OFF iNksithe opRiatiGndP8E2th8 cuttd té@ﬁx.egei&fgcld%s 5%‘30,@}23%?

are cases where the reference constant curreni sources e nu

whi ch i s frengs . ) (e 61eD8RaOk1R5t ST BT € SPASPYys ] e S@é%i?oe@ ;b‘i'iuist

diagramin the case where the curréent source circuit o

di d i - | ] - ' i id¢y K - | 19 .
i sposed iusidg Figiabol aRe 2| Veridy.r ¢di(h) SOV (&) é&enfa”ti%ﬂﬁ %4“0%'(5 Af‘

circuit diagramin the case where the currént source circuit

i s di sposashtiis theoaglndlidi Beculteify £Ebws Wnlord crkBuitbidmbdid. £34.1Ne
current source circuit 420 includes transistors 180 to 188 and a capgm tor

devi ce 1820(D) showsettoo dieTaittionishd p betwé st Ahe d88rkat LBfowiifg &hiroRigh
.n-channel type. A 1-bit digital video signal is input to a gate el ectrode

of the tr aaglspathl80df tiventtive dacendtingctheisiandl 4€bFre@teIpf,, & awece
region and a drain region of the transistor 180 is connected to the source
si gnal |isagreit youreegirpuist hePlg s200Rhehoes the naktationaskbpbetweag on
and a drain region of the transistor 183. A 2-bit digital video signal is
i nput to &hmtveldiage psgumyilatied dnaastapacitied devive S sdimtd dsat the
circuit 413. One of a source region and a drain region of the transistor
181 i s coiH@EPURSe o lda@ease ofi §ransiekhers 43 gnd 4hd arid tdtehdrimies in
connected to one of a source region and a drain region of the transistor 75
184. A 3- BRitding tthe $ilgeglsryrarntslimpho tthea cyarend] sourcge cotcuns .
transistor, 1 fromthe second latch circuit 413. One of a source region
and a dr afMreHToniBitheheirrisi A1agran of Fighin@@idd te AL konrperalgnal

line ( Si _4)1 ,dand t he is connected to one of a source region and a

ot her
drain region Bintes t?aﬁ§§§F8P°f8§°n6¥€“&'f FHEFLYur3Rureyi bhezrdnefidedr ai n
region of Ipe%pe}}:r%fd to as constant current source 41), a switch 42 is a

semiconductor device havling a switching function, numerals 43
and 44 denote transistors, numeral 46 denotes a capacitor device,
and numeral 47 denotes a pixel. The circuit including the switch
42, the transistors 43 and 44, and the capacitbr device 46
corresponds to a current source circuit 25. InFig. 20A, outgoing
lines and symbols are illustrated. InFig. 20B, 20C, the outgoing
lines and symbols conform to Fig. 20A so that the description
thereof will be omitted.

A source region of the n-channel transistor 43 is connected
to Vss, and a drain region thereof is connected to the constant
curreni; source 41. A source region of the n-channel tr;nsistor

44 is connected to Vss, and a drain region thereof is connected
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the transistors 183 to0--185 is connected to Vss) and the other is connected
to one of the source region and the drain region of each of the transistors
180 to 182. One of a source region and a drain region of the transistor 186
is connected to Vss, and the other is connected to one of a source region
and a drain region of the transistor 188. A sanpling pulse is input from
the first shift register 415 to the gate electrodes of the transistors 187

d 188. f i t dr ai i f the t i st
e
i .
capaci t or %%‘8?%%%9#41%102{%&%%% tsoo{}}:scse (ﬁ&bﬁi PP rf’e‘4 cﬁﬁ".ﬁ F AR S ¢ he
! . . q !
Connect ed +5 A SuFPIERd Sthb Sofnbl beBLrbRE 180 conPlLesd® P HHle 'date

Lransi st oreléberddes Qe W 1348303 BRACARICIHRL ARILEdSUdAce

connected to the gate el ectrodes of the transistors

other el ects pdayksSa ¢o1REEE b Idi NG §atdbEoGRRRGIS P adley | %et&«?gczlﬂé?it%otaof%"' e

of retaining the gate-source voltages of the 76 = tTransistors 6.
In the curdZrindotieetanifidtod 2y, when the transistor 187 and the
transistor 188 are turned ON, a current flows to the capacitor device 189

from a ref erencélotenshantt, dnr peatt3e8l CEhé NOUrEdgovredesishii© 4919 g
current line 190. At this tinme, the transistors 180 to .182 are OFF. Charge

i s then grpchialded admunmbhaet eslignal helnepadrdicferdedigeul®l, and TNt al
di fference begins to occur between both the el ectrodes . Wen the potenti al
di f f er encecyesmandioich tohthel signaddesriren tr Bach€d ovishviahefdr anqingiey,s 183
to 186 are turned ON. The charge accumnul ati on continues until the potenti al
di f f er enceé KByt lgdemenite inrduodeddsés, theasignal ehinhe gat ebheo yricee v,0ltioage
of the transistors 183 to 186 increases up to a desired voltage. In other
words, t héFhgharighta kit dng olecier i fires thei curtentr snurseocdre83tard 186
each reach a voltage that allows to the signal current to flow Upon

conpl et i oPTHFVHIRd gﬁa‘f’tbee sig@@dul dne s lveie Cirgnditst oHeweBsr arsil e Faige
fully turnztd }?\I Supsequently, in the current source circuit 420,

conduct i vi4y/hdn?c ar"!/iféroprtiﬁélﬁ’r HR A HLng gtheo ol iine sef ethed

accordin t.he 3-hit digit video signal . For exanple, when all the

transi st gréeqfég'c‘[n(fh%é)za ggt g*’ﬁeﬂmf‘ﬁt?ﬂg ‘&%F\B%F&Yiﬁf@”é‘fngt"el,' fthe cyrremnt

supplied t I | L pe . gorresponds. to the sym of the drain

current ofS%t"{?u'Jg’%t ?’%%g?‘gﬁ:o?grgé‘}‘?ﬁ%} Br&eh zrr%rﬁe’iﬁijt%ih’asrﬁa&j&n P84 |

and the drgjh S?g#&eofist Q%ittrtaerhs_i stor 185. \Wen only the transistor 180
e

has been turn
In the current source circuit 25 of Fig. 20, the sizes of

the transistor 43 and the transistor 44 are important.
Hereinafter, using different reference symbols, a case where the
sizes of the transistors 43 and 44 are identical and a case where
the sizes are mutually different will be described. Referring
toFigs. 20(A) to 20(C), the case where the sizes of the transistors
43 and 44 are mutually identical will be described by using the
signal current Is.ta. The case where the sizes of the transistors
43 and 44 are mutually different will be described by using a
signal current Iga.ta; and a signal current Igataz. Note ;:hat the

sizes of the transistors 43 and 44 are determined using the value
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to the conductive state, only the drain current of the transistor 183 fl ows
to the signal line (Si').; As described above, the gate termnals of the
transistors 183 to 185 are connected, whereby setting-operation information
can be shared. Here, the setting-operation information is shared anong the
transi stors disposed in the same colum, but the present invention is not
limted to this. For exanple, the setting-operation information may be

ohared o ety (ol LRIOLRRIP, (afd LERKER] 521800, Tifheldeab e, Lo ot
oIS U O EEAENAIPUREE GLASHIL 1005 BB (R BELERVSER 13 g,

Consequently, tine require S Ng Operation can

addition, gin t r i [ apn_be _r , t t _area can
20 L1 0N &4 NaEothgeOATIGT 18bnEUERH! L 150RBLRANER, |6 LAKIN iR
current SoYf&LatidUWdr Wdthidihd " silgnad &ﬁ%rggltﬂsd}tyrﬂ?%?% riint |'S
for preventing a current |eakage. Furthér, Fig. isaclircult &1agran1of

a current SOWFES clircait!2d WilheLa88cINBEE vy S AF P1493 dh( A sRASAA EN
series with the transistor 182 in the strucfure of Fig. 24. Referring to

Fig. 46, thefemting £OFig. t2o ey, Gifed nHd &swiitd @ ARerdlina oNd dhe
turned ON in other tinme. At this event ( in Figs . 23, 24 ( and 46 , when

the drain sign&bcuekehla i .aAs58tdn {88 refeeedtaidomaydithtuptehb®&ource
transi stor 184( and the drain current of the transistor 185 are set to a

rati o of 141, and &lowkefxreomrthd coagtiahttdeuraenbesandd dlll ed e 2hrkrdmvel s.
Thus, when design is performed with the valves of W( channel width ) /L (
channel | esuice affrauid 25ansAtt bihis 118Gnd o slidfsce/8he sighalocdrredt:Id:s the
respective ON currents are set to 1. 2 4. Fig. 24 shows the current source
circuit 4205 HalAwikng fxom the stefignance didifsdrantt dumrenthatougfceridd., 2he The
current source circuit 420 in Fig. 24 is structured such that a switch 191
and a swi teHFFeRt fHlows sepacated v dpraveht aurreatspatios sT11864dt &; 1g8.tHehe
current source circuit 420 shown in Fig. 24 is simlar in operation to the
current sEHTREERY (RO 3 ZHhin 25h PiSgShownekB ehtgt hel pb) nt Fig -t RA(Dahen
the switches 191 and 192 are turned ON, . a current flows to the capacitor
devi ce 18FRAYE t hBet reatdegshiss 3t ohhife tiBLer eMeeLSsSt aR €Yy et

source (not shown) connected to the current line 190 . Thus , a description
her cof wATLBE IS AN b rmrs = T * L2

The moment the current starts to flow from the constant
current source 41, since no charge 1s yet accumulated in the
capacitor device 46, the transistors 43 and 44 are OFF,
Accordingly, I, = 0 and Igata = I; are established.

Then, charge is gradually accumulated into the capacitor
device 46, and a potential difference begins to occur between
both electrodes of the capacitor device 46 (Fig. 20(E)). When
the potential difference of both the electrodes has reached Vi,
(point A in Fig. 20(E)), the transistors 43 and 44 are turned
ON, and I, > 0 is established. As described above, since Igata
= I, + I,, while I, gradually decreases, the current keeps £flowing.
Charge accumulat}on is continuously performed in the c;pacitor

device 46.
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Meanwhil e, in this enbedinment, while all the transistors contained in the
current source circuit 420 shown in Fig. 23, 24, or 46 are of n-channel
type, the present invention is not limted to this. P-channel transistors
may al so be used. Operation of the current source circuit 420 in the case
of using the p-channel transistors is simlar to the operation described
above except the point in that the direction in which a current flows ~is

changed and theqgi gbrbAtifat d%?@ef Ragi FQEwQSM' GSthSt%“QEQEEQoEQ ngg Vss

but vdd. Thus, a deScription t ereo be om t en using t
p- channel thieaBg) st Ot 6x dhA P46 sma;ees X§stné ga%k- @%ﬁ&@@%ma&e\é&déawat

is, the case where the current-flow direction is not changed CTan be easily
appl i ed wiotththBet conPes 688 {2laiRea4li Ornds 2Achdrde abouffilat@dh QW Eﬁet

source circuit for each bit is disposed for each signal line in Fig .
However , capashidomr devit 46 ZontdnRles ahti) €tie QatiedHoFUY 0 1¢iagels bS nmay
be di sposed for each signal line. The diagramat this tinme is shown in Fig.

47. Si m | &hleytrahshstighs ik aneind 4 agdcle Weazh asdes teed G litadgh Sthatdisor
each bit in the structure of Fig. 44, the constant current source |09 may
be sharedabgatbesplhucel voltage bilies; addosisothei trangisdfr MNOttw bleaflown this
enbodi nent, the description has been nade of the structures and operations
of the sigddh theieudrendrlgid CVESE. | Whenecbasge Wosumullad idrbtérdigatek
gradation display is carried out. However, the present invention is not
limted t dBiheigtpin Fig. R29(Eddsi the qurzendi dondtdosndlgwiingr. cFurthes,
corresponding to arbitrary nunber of bits are designed with reference to
this enbo&niﬁeﬁtthq h!é%ﬁfsgerﬁéﬁrﬁmb‘lélagmfaylww Zpacartitiue§tavbkbeheds
bits. dditign, this enbodi nent may be arbitrarily conbined with
Enbodlnent§1§ t&oiB)#urther with reference to this enbodinent, for

Eé??ﬁl?ﬁng“lﬁ;pﬁ %e%ﬁ”%w:a’ﬁésfeq: or 'r&:npdﬁ%'f it i Yohg 'gimr%%&' Goweat ton

Lﬁef”ﬁél d S Fhsnp fﬁ%f?vﬁfs R 2bEE by iy “”%&tﬁj’zaﬁiaﬁ%hts a
t t

Petoder oeparkR e T ehehds G %ea%‘n&%%“ﬁrﬁ%l%té%ﬁmdi%ﬁ%‘% 13388 5s108a o

can be_usagotﬁabﬁqbgﬁgkoﬁ Eagiegnakan£hgUE£SHL1§98£§64£Oan&eigf3986 oR09 for

suppl yi ng current to t nt “source Circ erntegfrally

formed w tl\hcﬁr§éﬂﬁa:|.déﬁf'fcgi'Wﬁr?'trh%u 4! Qﬁffggﬁt .%Ef 1%k %r&ksgﬂéed to

o8
the exterior of the substrate using % 8 t he e case ere these

are integpakey 491 Meghes, e %li@%tarlabﬁrrbhtﬁﬁyat?e.l.g AnpRE Wot Bhanyieag, of
the current source circuits shown in Fig. 6-Fig 8 and Fig. 31-Fig. 35 . O,

si nply onatpireieet e | WRBAItHeOt rdrfs Xh 510584 s st €dopBYatIDsat HLa€ilbheNt
val ue corresponding to the voltage applied to the gate. In the present
Enbodi nentregdonexanphe 1@f theesouttertrannr ¢celtager efethacerdffivtdt he
described below. In Fig. 25, as an exanple, the sinplest case is shown.
Speci f i cavhyleshi $hescarmenltofilowingi th the phkéageanfbéhflgwhewishadiust ed
by applying the voltage to the gate of the transistor, and the case where 3
pi eces of vagdagdonl.ine are required is shown . If only one piece of the
current line is required, the current lines corresponding to the

transi stors 1848n Gageyobe& shrpeptdelerer dlirewmithehewnfingfigr.i 66€) shown
in Fig. 25. In Fig. 25, the largeness of the current is controlled by

adj usti ngeVRe '@%‘F% the sWdEchop? ilaines twened OFF .seoparnent carpbe haWngs50
fromthe exterlor via the termnal f . It should be noted that at this
time, wheh© thePieel Mebybirsiag; HﬁeW‘LrW%@élRPfljﬁ?efFPE‘n§P§t%?§S‘.[BBB

1840 and 1850 into the ratio of 1: ratio of the ON-state current
becones . fenﬁ SRE§F 4?r1F§th ifGAthFhée$§§€QMHEPEaFﬁ@nc§PFeﬁ?tF%ng
supplied frog1 % i S Ilustrateg As shown in g in the
case wher & Ft9 PEst 8 SyrﬁﬁBFyFﬂﬂrFﬂec EFPé§e29o°?ﬂ ﬁa.@Pl?ﬂ%nEﬁFrent

val ue of %gmuiggggbﬁgiydn?h¥ﬁeop€4at@%& Eﬁ@%grezeration)forinputting

a signal to the pixel.

41



81 characteristics or the Iike. However, as in Fig. 26A, when it is

I nputted by neans of the current, its influence is capable of being
suppressed. It should be noted that in the case of the configurations shown
in Fig. 25, Fig. 26A, during the tine when the current is passed through
the current line, it is necessary to continue to input the voltage or
current fromthe termnal f. However, in the case where it is not necessary
to pass the cur t r#ggg1 C e Lne; J.b i (o] ssar o, | nput
t he vol tage or %ﬁ??éﬁ? ronyﬁ%getgﬁéi%%fé#.°RB$E%&§F$S§§E§%%M%3iénéi@% 26B
swi tches 1840 1Lv o ﬁﬁﬁ ' engent may b o,kh
configurati onm%%égggya‘g g%\@e eﬁ%%%%ﬁlemr%%ctrr]@%%d rr }éﬁt Snggﬁgﬁ{’l %%i ﬁ?)et he

current |pereht sdureesSidiledid 5%59}?}& h@iﬁ!ﬂﬂﬁ&:ylt% %%Ol%qﬁel&@sg%’%%g&t or

vol tage inputted fromthe termna fromthe erence, _
consum ngopeyatibR¢ AR HBYd Ch dederIPlh PR PO EG11NNe bR 1t Rere . F1 T -

26 , it has shared the information with the other transistor for current
sour ce di whefiathedéiide oFOtled BRancUELORE SPEAE] 4 fFe h@&%&ﬂg&uﬁﬂ@ﬁéﬁ{ cally,
the gates of transistors 1830, Z840 and 1850 were connected to each ot her.
Hence, inthegsigialtderrest Ihenhesébeinethé NgePPLEREe OonSt &Rt r¢Eerdt t 0
the respective current source circuits is shown. In Fig . 27 , the current
i s inputtedufcentt hiss tisreviltalbly differend E£romnghe ssigmal awumreiy T4k,
signal supplied fromthe termnal e. It should be noted that the circuit
shown i n Fhgt £lows tenthe gripted #3 . WThd Allff exience thefebegwebA depemds i ed.
Therefore, . the setting operation and the input operation are not carried
82 on the difference between the values of W (gate width)/L (gate

length) of the transistors 43 and 44.

In general, the W/L value of the transistor 43 is preferably
set larger than the W/L value of the transistor 44. This is because
the signal current Ig,ta; can be increased when the W/L value of
the transistor 43 is set large. In this case, when the current
source circuit is set with the signal current Ig,ta;, loads (cross
capacitances, wiring resistances) can be charged. Thus, the
setting operation can be completed quickly.

The transistors 43 and 44 of the current source circuit
25 in each of Figs. 20(A) to 20(C) are of n-channel type. but
the transistors 43 and 44 of the current source circuit 25 may
be of p-channel type. Here, Fig. 21 shows a circuit diagram in
which the transistors 43 and 44 are of p-channel type.

Referring to Fig. 21, numeral 41 denotes a constant current
source, a switch 42 is a semiconductor 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
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out at the sane tine. Therefore, in the vase of this circuit, it is
necessary that the setting operation with respect to the constant current
source for reference is carried out at the timng when the current is not
required to pass the current through the current line. In Fig. 28, an
exanpl e of the constant current source for reference 109 which has been

pol yphased is shown. Specifically, it corresponds to the current source for

he case oot Ry by hASEABAFRESE: Feliee b Argm 29 shap i HiFeing 27
b | , ¢ 51 l'i ed h
Thes. ar o TRE: SpORELEG 18 ROEukIE E bRERte (R ELIR ng operation &

parried out wi t Iy LBYRRG!Lgs SRS ARRGEUNGG LS BOMEG L L Gt IO

t
one current, the nunber of~ currénts rnp rom exterror van

duced. | | E _ _ e
opt | onal |- ey n el B ERBoa ot o R e CRRARERN, L5 AR TR tne®! 1O
enbodi ment SurBén fBddudee e Cﬁ%%? IS bgng ecﬂféﬂﬁnéfvrﬁﬂﬂsg%&ch

exi st has been described. In this Iment, a description e nmade of

a case wheqg fd@ochndittled ol ¢ad, CONU rOldraWn! BglsnNOhe PESY I e Gordttitdss. @
case where a current (constant current) disproportional to a video signal

i's suppl i et atermiina1Ngs SiEfthar pike f 29N 2015é BB 1ddtIDAdT v BhE PR 1 tidie
switch 101 (signal current control switch) does not need to be disposed. 83
Not e t hat dérelicasts Wserenhbetetighalvadir(saurcegnt aad Né tathalo e dutirodd St
is simlar to the case where the signal current control switch. exists (
except forlisheonmected 0 the gitmalextreids cadhtthe txwnsdistobsusi3 tamel case
will be briefly described, and descriptions of the simlar portions will be
om tted hetd. Mive coppaiitovndewide tdéepdaye atrmle vhcclding gabe-emurcent r ol
swtch is disposed, Fig. 29 shows a structure corresponding to Fig. 1, and
Fig. 30 shoktages rektthe teornebebons B tandi4d. 2. Fig. 49(A) shows a
structure corrers‘ﬁ)ondi njtg to Fig. 3(B). According to the structures shown in
Figs . 1, 2, arftPeImtion of cugreaht sevrepofisanith24 o dikg oldled sby

the video' signal to output the current to the signal line. In the
structure %ﬁbﬁl’?’r’ Fthat shownpin gagh9f Figne S (A ) ke 2Qf¢bmxsepfosut to
a pixel current |line, gnd ﬁwe video signal is output to the signal line. A
schemati c Y2 FUSF s Thio¥efites tiohr @ndhthHs - shgeacripire hewees wigily.
49(B). Ne?(lﬁe lxel ;operating nmethod Wil ebriefl;e descri bed. First,

wh B S AEREE 5 T R RS e, Ol eSSl et st e

e s Tt T R e S K PR o

devi ce. An(gjfl Vi ngqt Fansi st or- s turned of o?h Hehendiny 8na€ﬁe e of
h 4y , . .

Lhe b1 oo aala y@rle ORELIFIle GuPEAETESAMIGERAER {nd Bt

transi storgi $gfdh dHer LPNST @} I‘@élf[ré%%%éé)dﬁ light emtting device,

and the light emtting device emts |i en the driving transistor is

OFF, since no curd 8adithens e tHEnkisbbr YUlldding d8Ybetchdiged Wlthout
emtting device does not emt light . In this manner) an inege is

di spl ayed.cHanging €Ree.curaWaMSIELORA diPed1éNP STAHES donFu iy . t8Mithal ONn
or non-em ssion, can be displayed. For this reason, nufti-gradation is

i npl emrent ezpearsatigpn fidrlustaated ia Fige 3P adat thatn®tdeytrand e ahgraddE i on
met hod. Note that, for the portion of the current source circuit, any one
of circuitwlbEl Ye famitbeddiereFigs . 6 to 8 ( and 31 to 35 is used. The
setting operation may be performed to enable the current source circuit to
be flown with aldosymmarycuinethe dfmrerpesioommiengirbeiseofiFigg ofdex attihen f or
the current source circuit of the pixel, the operation is performed by

i nput ti ng IHE N h@aning tbeghame phagnitude est thiateof Tthe sdigrialg copraeatti on
for the current source circuit of the pixel may be perforned an arbitrary
number of kdarmeSefhingthe cuzrent spurerifaawsrto thergdxeli ngn)o ther siordisng
operation for the current source circuit of the pixel can be perforned
conpl et el yehedtkEirferfuxHent Joaer 8eitod ™ Shedicopiskanitg caxrenkgsoumcef dsabl vy,
the setting operation is _perfqorned when charge_ stored in the capacitor

devi ce pro’g??fgtdi‘?ar?' e Vadhiee Ml t8o heecBrFeRtt £1@Wkag to the pixel. The
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Next, the detailed structure of a constant current circuit 414 of Fig.
49(A) is shown in Fig. 50. Shown in Fig. 50 is the circuit in the case
where Fig. 6(A) is applied to the portion of a current source circuit. In
addition) a case is considered in which Fig. 30 is applied to the portion
of the current source circuit of Fig. 49(A). The detailed structure of the
constant current circuit 414 in the above case is shown in Fig. 51. Here,

0, 51 ShatednCluboHbt ELOMGAPE VL EaFl e O BhokacRBRLEdcLo0k i |

portion of the current source circu ructu I'n

the seltingARTALAN foPRde IPAIS e Surcd ey fUiLEn! Sources by

controlling a control Tine ( and the input operation can be sinultaneously

performed with theeathess GtHd rreat §6urbBtEithdtd HE 33 YWooifa Figy.

signal current control switch does not exist is simlar t0 the case Wwhere

the signale @Y/ ehle 828ha0l ciiést 1Xi.SESnNE6X B butPut! B8 RS iEe PiedRe
signal current control switch. Thus, a detailed description thereof wll be

om tted. Tities cariredittepurceychecai biin & peyieandupey Wit EDOE Al to
6. Enbodi nent 8 The present Enbodi nment of the present invention wll be
descri bed dpshmation Hs pearferced.o Thys, 58wo lcuftant Shardd e ividiids lagee
drive circuit is disposed above the pixel section, the constant current
circuit i Prafgraleky pelovwdeldefpixedch edignal, ltine ,ciinrwintcls anr opeiatdon
di sposed in the foregoing signal line drive circuit, and the current source
8 is di spdsattiing epegatdoant four setiting ra wiiignalSipppeifigrnadt t¢ e wEr ent s
supplied formthe current sources A, B are IA [|B, and the signal current
suppl i ed tidr& FurFend| spyrceguircuite agdashovperation (dnputapperationd.
Then, when the signal current is witten into the pixel, it is set so that
the currerftoq isn@agbmamm e Rixad isperierrednsdpgAheetizer surrieng
time, when |IA and |IB are enlarged, thereby capable of accelerating the
writing spodSs CtirFeg"@itgnal current with respect r to the pixel. At this
time, the setti erati.qn of the current source 86 B is carrjed out
Ancdfignte

using the curre Y. THE e PRETS: FRe IRtEIRI opatatian res

B bt t ed th f th t A fl
Through t HEe, HBRE ShE aF LOR d=E G BETEaPhed Ht oS ShacrLnS  (B1LE 058 ¢ he
ik j t_th tt] ti f th t
source B CuTERt Foubed HLdhh By 108 BV 8ds BBhe cadhs Batistyr  She

f I naf , f t
CUETT s v G COM A € BF od i SE Hite 0378 AT MR AT i A £ Bl o
oper ati on +3f t A0 @uebh®o® 62xEhi £Wld rihSROSEthddbt QB%&%%EnUe@S%t@H ve

circuit and constant current circuit I's carried out  uSi e curr

sources Cand cdbfeftt £ 26 patHsCe PheWUrashiNddutBeldir&ii¢ BRIFSPURGRA)
setting the current sources C, E, and the current for reference i s supplied

fromthe e eim@larl tostielchhentsetirideatirbulitdor 2y, e, eXeEEor
current the difference in magnitude between the current supplied from
theconstant current source and the current flowing fromthe current
source circuit. The current source circuits of Figs. 6(B) and
33(B) are similar to the current source circuit of Fig. 19, except
for the difference in magnitude between the current supplied from
the constant current source and the current flowing fromthe current
source circuit. Specifically, in the structure of Fig. 35(a),
only the gate width W of the_transistor is different bet@een the

setting operation and the input operation; in the structure of
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circuit disposed bel ow-the pixel section may be nade a signal line drive
circuit , thereby capable of disposing the signal line drive circuits at
bot h above and bel ow. Then, each of them takes charge of control of the
upper portion and | ower portion of the screen ( the whole of the pixel
section ) in half . By doing it in this may, t he pi xels can be controlled
by two |ines simultaneously. Therefore, is possible that it takes a | ong

Lime 1O cafdyn o rile. Sets )| RALRSIAY ! Oam.(g't% akga%npqﬁepai%oa@féeorérrf
current source of e signal 11ne ive rcui hé curre
sour ce of Eéﬁv@é&%e@é&ébﬁg lipetat oo S48 the ig%ég{ptér'%&io% Céﬂath}%eg

being nore precisely carried Out. The present ment i s ‘capab

bei ng optiprakhimifar t&eAHsFE ¥hi 3 tEHRHEESNE She- &JMBﬁréelﬁf&ﬁ

exanple, the tinme gradation nmethod wll be described in detail by using
Fig. 14. |in drbp| ayg devi ces such as liquid crystal display devices and
light emtting devices, a frame frequency is nornmally about 60 Hz. That is,

as shown in Fi g.orl4hd) otheer RenNd | eileidd) oS tREr @F FeRt WUt cd L ilddiBs: Per
second. This enables flickers ( flickering of a screen ) not to be

recogni zethhyFidw. R20mandegd, #hetdigndl murremem,gd soting s domsy=aan
rendering is performed once is called one frane period. As an exanple, in
t hi s exanptuwrrentestidqst aod Vid valaemadetbé cunrnenst: dladdnigohonehdgdxel

di scl osed in the publication as Patent Docunment 1. In the tine gradation
met hod, orArd réependeniodn sthi \§ideas iofl dhe pliwe dnans st o forovedl deet idods.
In many cases, the nunber of divisions at this tine is identical to the
nunber of @?%@étﬂwtbﬁpgrce%ir@ﬁétsak@ oftherswaptie , dblse rs ignah qurrerdse
where the nunber of divisions is identical to the nunber of gradation bits
i s shown. BpecPeitchl|the Ganstanie cyrmentysauacroand sthenmunrent f iawing
exanpl e, an ex%ggle is shown in which one frame period is divided into

t hr eedsubf"r‘%;lﬁ"ﬁl Heascasrpet Frigierart by GIW("B)%d bEaQ(:j‘FP’o"?rQWellé Lﬂﬁslrimeing
T
b seton ¥ FigeR (RL5p evr%@%éfggf 1 p6atha T P% Eneotastang hoas
d d he, | th f h
arong oot 194 e T Ene” sBeRSRE sdied (Sindtite i %?@eﬁ' 3831 : %d&ﬁ ng
TR 0 a8y e ce A BN s s kol A
the sustai | PAiSs J?ioﬁf}érs%aﬁ'é%fi: tntaE e“ét{;rgé‘zg%@tésus é?.' tIx TS3 =

4 . 2 . 1. re specifica erio set

to 2~ 1~ 't ransisto WI B t he sustal n
periods a |1 gnhsi en?ﬁ'i n%ucdﬁ\]ﬁ cea?oer or s ‘};‘?nllgésjsl \c,)gr:d%p“ non- jgérx ssion in, the
llength of the penirathedtl i1R0edohCBECBRE PhXLbn€Bdivrdd Wilrdd i WSf FIG .
period is determ ned, and the gradation representation is thus performed.

Next, a spEridid Zperttd ¥ldgifaln Riee afpudyited tlhféeﬁt ikl dnadMd YariRidhod
will be described. In this exanple, a description thereof wll be nade

referring durirde wibcd thieowetiting gpetatBpbn fsCpervimédputTHEt M ithe
applied to the pixel showmn in Fig. 16(B). First, the follow ng operation is
per f or med ahenatgarhe(setting operation) for setting the signal can be
performed simultaneously with the operation (input operation)
for inputting the signal to the pixel. Thus, unlike the current
source circuit of Fig. 19, two current source circuits do not
need to be provided in a single signal line.
There are three general classifications for providing the

current source circuit in the signal line driver circuit . First .

the current source circuit of Fig. 19 is provided in each signal
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address period Ta. A first scanning line 602 and a second scanning |ine 603
are selected, and TFTs 606 and 607 are turned ON. A current flow ng through
a signal line 601 at this tinme is used as a signal current |data Then, when
a predeterm ned charge has been accunulated in a capacitor device 610 (
selection of the first scanning |ine 602 and the second scanning |ine 603
1s termnated, and the TFTs 606 and 607 are turned OFF. Subsequently, the

| Pt a0 AR St Pk BLTRdat Ll i UTLBLILBYE g Tls Abd Blosbdnl N0
charge thain BaSheEghAY 14hEN i SnEkBaSd, i thd %ﬁﬂp@%é@ﬁﬂh&% cg%%gg&he TFT

608 is already turned O\, and a current 1dentica e sign

current |dag darld 06 4@ @dAndd OR Bt 'SYndl NGRS, Thus, a light emtting
device 611 emts light. The operations descri bed above are perforned in

each subframe pam @the idayesimong Ebdere0 Rt reed FBrPpro9d difgCend taranthi s
nmet hod, the nunber of divisions for subfrane periods nmay be increased to

increase tdpursaedrfitdogpFay. aradal e@eh s14had 1iwe Oy opferdtacnibier ane
peri ods does not necessarily need to be the order froman upper bit to a

| ower bit tase sheen shiftgsegisiter nBelisatdl bed per€ormedadsirihe tHbeaavd

peri ods may be di sposed at randomw thin one frame period. In addition, the
order nay thatyahiealsleconid bhiféacbglster psrnod.ogerdtiarg. aDsuihgaotheeri od
SF2 of an mth scanning line is shown in Fig. 14(D). As shown in Fig.

14(D), i nrewlqdseltheufdnsteshd fintiegl sdferaanddtihe sseqund st iEd2 registietai n
period Ts2 is imediately started. Next, the portion related to the current
source ci MaN be eperd ed afhgamg fingguegicies tafd aipe ovgitatesl alk differenthod

of the portion related to the setting operation will be described. Note
that it | SRREAIVEF i n Iteetbbhe fEppcthaEacs thatt thrsaitingopesatden
circuit has the nethod in which a setting operation and an' input operation
can be si ARY dheodSPRt EPEEALRAN FAN t Mat %?ﬁ R&F formad shmuldaneousdst Aons

rformed . In the. forner current source circuit

b i | t |
camot b e s LY RSl B L LIe LorIT curpent, su od el
oper al1 On 48 1 110 0O VHEL! 8 SPET SR 5 L B gl grlY
i i i I h i Fi L 2,
A e T L MR T P
t bl i ] t ti t] d
not 300 Sleci TP ARE UL (e SELLL0ART 3 AeR0s Lhe

devi sed. gy Ade spase eégﬂgeey m;qﬁéqeﬁo%@ﬁakiﬂg £ *b%dnésd]g%%eé thad

operation needs to be pérforne out put operation 1

per f or ned. sfeynd@saiBterehist 88 LD Hatlde shihbe! thée Qpdt @pdratSlonP st | ON
of Fig. 1 and the pixel with the structure of Fig. 16(I§), the setting

oper at i on geasdcnidd hraighialied ipedikaa.peri od except the addres s period Ta
in any scanning line in a pixel portion . Further, in the case of the
structure of thehd pyesepoinventadbnfiith 30eadtsbidigtpurelireiddan Eigpgesect ure
of Fig. 49(B), the setting operation of the current source circuit arranged
in"the drither ipfiteocenefdmrtiatieonchndiid 88T chabac peristids rand suppldl t he
setting operation is not conducted for the current source circuit arranged
in the pixeldesNgtesl tdvnrendt tchitthet iowdsialef.r equency of a shift register that
controls the current source circuit nay be set at a | ow speed in sone cases
Thus , the setting operation of the current source circuit can be

performed for an enough tinme with accuracy. Alternatively, the setting

oper at i on Bfoaddmenty 2ent source circuit may be perforned at random by using
the circuit shown in Figs. 37 to 39 or the like as the circuit (the first
shift register) ThEraR Pasdafriihet tRaEnif odothe usretisourRRALITEVAS | f

t he periods during which the setting og)eration can be Perforrred are dotted
about one sﬁ‘r‘%ﬂ?e,i"c HelreribdC%r FHI ¢ 2tBlel 33(B) 1 i32¢R) plor the like),

preferably, two current source circuits are provided for each

signal line (each column), in which one of the curreﬁt source
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t her eby being capable of performng the setting operation. Further, it may
be such that the setting operation for all the current source circuits is
not conducted in one frane period but conducted in several franme periods or
nore. Fromthe above, the setting operation of the current source circuit
can be perforned for an enough tinme with accuracy. In the present

i nvention, independent operations of the first shift register and the

d shi i be full ducted b : i di ng .th
Fror oni 1ain iAo U8 nf8R P peltcobm PRS (R KY oBer Bl 190 CARE. TR0 BURER he

d shi i h | i ' ircuit. Th d
iﬁff ? eqi R §E’§%€r%ﬁ%ﬂ‘9‘fﬂ‘éri%n§ﬁ%5§%% BREE g Bt ik ongka SS*C-E .: ‘st
sni reqgl | %1 I | er [ , e
first sh?fm'?{i%regiis:t sl eb%‘%%%rt:f?‘g‘? Sbetatn Snd, Tl AR dpekhtlon 7,

regi ster icamfRA! %@dpé‘ff@rlﬁ@cghsfrﬁﬁfgané@gﬁégl Noty, thig! émBBtai-th%,t :?:?ltel tshe

setting of the current source circuit 4 end as nuch as tine as

conduct ed gHrRfdt At/ andRpR ratdbn &F bAeheashPE1 e c%tﬂ:léqwésu%e }ﬂ%c;a&itver

portion of Fig. 1 and the pixel with the structure of Fig . t he

i nput oper4zl of TRY seoHAEueteftisoure RArcRd tdiph NEhoWH Al Fig. SE8ARINY
line in the pixel portion is selected (address period Ta). Further, in the

case of t e slesuntiberl ofitithaeddnaticepard ikay.0ofs Fig. 1 and the pixel with
the structure of Fig.. 49 ( B) , the setting operation of the current

source circuit dNotanget the shegndilildarte @oivépeimreyiba manied €He icurireat
period during which the setting operation is not conducted for the current
source ci sownceaciaeygdd 40t hcheishdlEt 28gisthirs thanmtck aidmisrd, ahdri |y
conbined with Exanples 1 to 8. Exanple 2 In the present Exanple, an exanple
of the coitieglikei oThsg sigpatiling driver kd rouidl oH tbei plegisent tihaepition
section will be described belowwith respect to Fig. 13 and Fig. 53. It
shoul d be imstladlasbhe flrefshpifleregistendhadneontrol s dhe curen ngounce
portion into which the current is inputted, it can be applied to any kind
of pixel C3MGUddr 42P AN thaesqnond shift xegisenibhat sppraPlsithe 1agch a
first and seco scan lines 1102, 1103, a current line (electric source
line ) 1164TCYY%FT for switching 1105, a TFT for maintaining 1106 , a TFT
for driving 110% TFT for converting and driving 1108, _.a capacity el enent
1109 and a |igh he%‘ihft Pﬁ_&sa&%i lBveRtddnrhe SpLHARY) FAEREIOLAPEL.SRRBCAod t o
the Curre%%x‘Q%Qﬁ?aqééf%gépgﬁéé to a sampling pulse supplied from a first
shift register. That is, the setting signal in Fig. 2 corresponds
to the sampling pulse supplied from the first shift register.
The present invention performs setting of the current source
circuit 420 in accordance with the timing of the sampling pulse
supplied from the first shift register and the control 1line.
In the present invention, independent operations of the
first shift register and the second shift register can be fully
conducted by means of providing the first shift register that
controls the current source circuit 420 and the second shift
register that controls the latch circuit. That is, the first
shift register can be operated at a low speed while thé second

shift register is operatéd at a high speed. Accordingly, it is
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It should be noted that the current source circuit 1111 corresponds to the
current source circuit 420 disposed in the signal line drive circuit 403.
As - for the pixel of Fig. 13A, the gate electrode of the TFT for swtching
1105 is connected to the first scan line 1102 the first electrode is
connected to the signal line 1101, the second el ectrode is connected to the
first electrode of the TFT for driving 1107, and the first el ectrode of the

TFT for cque¥in e thad €hé Werd1hi08e tHEcG%ESn@'fcf&f&éjﬁggufﬂieﬁf}rﬂset‘?{d

mai ntai ning 1106 is connected tothe second scan |ine t he

el ectrode 4 maiesd e ddeisi matoddutdd Grec¥bipe second el ectrode 93
is connected to the gate electrode of the TFT for driving 1107 and the gate

el ectrode of thavolfel that &CsWErt ivdyiaitbrdhiag A0s d@8turd NhSATPIKY ele@gt r ode
of the TFT for driving 1107 is connected to the current line ( electric

source | i rexgmpllidA £1 iphe 1ogcontdcaliest ( PEE) ofn TahﬁlﬁEZlﬁ.QE 68 N¥YELdrhig, and
driving 1108 is connected to one of the electrodes of the light emtting

devi ce 1llklockheigapadc(SyCkX pmanstdddDulse 09RSEY) echrhitanebivéhtedail®ck

el ectrode and the second el ectrode of the TFT for converting and driving
1108, and signgtlai (8-GLKb v cdregininet weenthbeshafe/ segistenf, thd Bifnfals
converting and driving 1108 . The predeterm ned potentials are inputted to
the currerediadely outputr accending a9 khe) tindng okl thiecinphbrs yrexls ade of
the light emtting device 1110 , respectively, and each has a potenti al

di ff er ent HHERH HOt3fersannlifih BwleRs noted that the case of the pixel of
-Fig. 13A corresponds to the case where the circuit of Fig. 33Bis applied
to the pixel. H&faé\?eﬁ,ha«;i AcehifE we9tstenntneides e fddip-EHop igwudite
different, the golariti§§ of the transistor are contrary. The TFT for
driving | Pdex GLreuAt e O tGLHER - t 1t HRe $pye ¥hersrtls ghiftpegiisderrT
for convergti nd, drivi,ng J.108 of Fjg. 13A corresponds to the TFT 122 of
Filg. 338 AMFRIESTERS FIPRELOPATHLSi 4B GAnenal . 3 PAUEALILSHBR#S TBoENe

T 128 Ol SRRy Be1E 3 £ AR o PuhlE A Tt e
164, 8 Toh S8 SUAAETLAR PR T (RPN R AL e Thlihs 1,
and a |1 QP Hddddll de¥iesit Tof0endNeaWedNd didifarviey b2 G2R9RGECLAC the
sequentially selected from the first column to the last column
or selected at random. The shift register may select properly
according to the usage. 1In the case of selecting the structure
having a function capable of selecting a plurality of wirings
at random, setting can be output randomly. Therefore, the setting
operation of the current source circuit 1is not performed
sequentially from the first column to the last column, and can
be performed randomly. When the setting operation of the current
source circuit can be performed at random as described above,
inthecasewherethereexistsaadefectaccompaniedwiththesetting
operation of the current source circuit, the defect can be made
inconspicuous. The shift register may §elect properly ai:qording

to the usage.
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It should be noted that the current source circuit 1141 corresponds to the
current source circuit 420 disposed in the signal line drive circuit 4083.
As for the pixel of Fig. 13B, the gate electrode of the TFT for swtching
1145 is connected to the first scan line 1142, the first electrode is
connected to the signal line |151, the second el ectrode is connected to the
first electrode of the TFT for driving 1148, and the first el ectrode of the

TFT for convert iTige atr®nty588rkdd8irdhiet 0pd® g eshrcee@lag sfea Het iy

mai ntai ning 1146 is connected to the second scan |ine 1143, tThe first

el ectrode sigmahiepuedvid thbetdinifiabhenid ada gall DepdE ¥ 1f0Eh8etminiall48,
and the second electrode is connected to the gate electrode of the TFT for
driving 1148israhppid egbvite benimmtet (fefoeeléd chetend) fdn 6He detndmiani ng
1147. The second el ectrode of the TFT for converting and driving 1147 is
connect ed ® o and og¥pudst al ¢urrén |pemipant ismarlc gol the Jurideht (relfersacend

el ectrode of the TFT for converting and driving 1147 is connected to one of
t he el ect rgtecent) tfeom|ghe tegminal cevice | 140. The capacity el ement 1149
i s connected between the gate el ectrode and the second el ectrode of the TFT
for converting dffeRyinhFolF4g. 86048)maanchrensit Hoalidiag: sdtbukes L3d
gate/source of the TFT for converting and driving | 147. The predeterm ned
pot enti al st%ulé"gi'n%tft%%%hé%dr&'@%aﬂﬂedettpéb e@nd 8 capacikter devicelsq
and the otheréglectrode of the light emtting device 1140, respectively,
and each M= £Porsiaining & Gahf- sAWRe I VGS ofshbe dreasisted t hat

the case af,the pixel of Fig,.13B corresponds to the case where the circuit
of Fig. 6%':#5 K RP tq Ghthi‘p"ﬁeF‘.JgFﬁ%v%‘?‘fr%? IR A3e@n $he t hat

cont rary. SReo B Redt Rk bR 16ty 1147 of Fig. 138 corresponds
Lo the TFT 126 or Br1aRt Al spfbef okl it ng thedeoriiegeress
[ The 1121 e BatRle f20 fd Suiken, IR Ad hebat i 53 218 cBgieln
1125, ot it Cens PARE HERFE L O REnhAT)a - Bl ther e el oRthE "

driving 1135 shd RS iSwAtIETRY abk2&urdelm ON B%F_?_HH)?E ngeug.ﬁsuqzlggotlllgz

TFT for mrror 1130 , capacity element 1131, a urrent "1 nput

a TFT for timl soaitiondl id83ridktedtbiBihald t t TREnJEYiGR bk (refBEefblE! €Nt
line for pixel 1138 is connected to the current source circuit 1137. As for

the pixel curdéngt) 186upphéegatin ehederadnadfb £hemthE fofeSidEBbAGLAARD i S
connected to the first scan line 1122, the first electrode of the TFT for
swi t chi ng clr2®rits sonmeet €09 0 commeitgdal tbi nthel 12hrrehe SELead elmert pode
of the TFT for switching 1125 is connected to the gate el ectrode of the TFT
for drivi RFedetRrrmimed eharngestiselretaingd dh the TEPatdtodeleving 1336. The
gate el ectrode of the TFT fox deleting 1126 is connected to the second scan
l'i ne | 123 Theeharge g xetadmeashin sheidapariit orpievietel BAgntidsths coonantt ed
to the current line ( electric source line) 1124. The first el ectrode of
the TFT fdFehanRAnGe Fesreps) cthakdiars §romcthe qans tand cusdends sphacei ght
emtting gyiﬁe 1136,4E¥1the second el ectrode of the TFT for driving 1127
is 96 cdffePeEAme {9rnthqa) with@ AgadnFurrpntpf the taansdmtopldéde

1129. The secong ﬁlectroqi of bge TET far current source 1129 is connected
to the current PURECEYSRUI1HetOP SHEtePes: LddebOot37haTRapHERE] BFEnB¥L

1131 is ¢ e h ate._electrode _of the current source TFT 1129 and
the gate g:?’e%ct% ?I%gxgtl(%f E‘PﬁgngEFBng‘F%’R?l% ,m%‘i‘l‘?ilf e Ah& ePScorBRSULE.
connect ed r i |l ectric squrce ljne ) 1124 . The fjrst

el ectrode so% ci%hgh%% F grg E?ﬁgﬁfgﬁ?%r%eoﬁﬁé:&%é&nteg Jt‘hgh&ﬁ%ﬁiqq’ﬁ e‘i_i?ﬁ, and
ol ect r ode a0t R e LEPRst OB P T ob 3. P ABah T ERORE EFCKIRGaE GREFREE.
current i gl 0 € tdi electric source
ety 1159 Ve G #hdRs EaaRCPBEFLERohuhG LS Hilatlor' |8, b16ST qus-sR

oi it ai i ST T e SR 1ot PPl LBn EET AN R ER™
first electrode of the current maintaining TFT 1133 is connected to the
current line for pixel 1138, and the second el ectrode of the current

mai ntai ning TFT 1133 is connected to the gate el ectrode of the current
source TFT 1129 and the gate el ectrode the mrror TFT 1130. The
predeterm ned potentials are inputted ifito the current line (electric
source line) 1124 and the other electrode of the Iight emtting device
1136, respectively, and each has a potential different fromeach other. It

] o e P R — o I Y o



97 corresponds to the case where the circuit of Fig. . 6E is applied to the
pi xel of Fig. 49B. However, since the directions that the currents flow are
different, the polarities of the transistors are contrary. It should be
noted that the TFT for deleting 1126 has been added to the pixel of Fig.
13C. The length of the lighting tinme period is capable of being controlled
by the TFT for deleting 1126. The TFT for switching 1125 is in charge of
control li h Vi ' t jxel . FT..for

el et i ng T3y oS R Hugtoh Ibon e R enldte Hle cudildtive FERrde St ions

capaci ty of el E3b1x83 E0knkBEed o fiHle Skt 1heT1hNE ALY QN o

non-conduction is controlled according to th ge nmai ntain

capaci ty edergnls ldide, MediRDgAUIVRA (HEE BIRLANGIR0 1B 3E T 51130
forma current mrror circuit. The predetern ned potentials are inputted
into the ahdtbrt®imed aedeppédé berniniéeya tel Vsl tddétbgithd B8phtabb rEiilddg
device 1136 ( and each has a potential different from eac}ﬁ ot her.
Speci fical133, vhedrdire Jirrdmt Sttedpdning td ScHelrsieghdN, ciufcervt dEQ,,
signal is inputted into the pixel through the signal I1ne 1121 and stored
in capaci tfledentot the28ralhexredion T flos tiransDgtdd2730S t Thae] @Neor
OFF dependi ng on the value of the video signal. Hence, in the case where
the TFT fdraghitudgofiidie currenheilodh throegh dhe pixeErian bewonitiodusd t he
light emtting device and the light emtting device. emts the light . In
the case whkthouthdelmy fofluenced iy thesvauiatdodRm dhierantremidt toeomot
flow through the light emtting device, and the light emtting device does
not emt t | 4 %pRS 19%0%Hh| eonagid tutilngrddee issiafiaslpl laynesl digigrer |¢isdwit d be
noted that the current source circuit of Fig, 13Cis configured with a
current source TETtheogasg whererthemswibeh Wl {sdanal suament coptrod
current igegytq%‘FT 1132 and a maintaining TFT 1133. The current source
circuit h&¥iihLis Ry ddsposed.nyhan ddie sratehesehi8 ang 4392 aze durnet
source cirgcui the current is inputted through the current Iine for pixel
1138 and tif @&ﬁ%’df%&ér"aﬁ iRte Crmend SdevsTier dher @ixedefonmecied
characteri,sstigs of, the transistorg caonfiguring the current source circuit
L o, Rt &

varies, the vari aﬁjl%}? flj‘t'hee vig &ery urrent supplied fromthe
t J L to.the Li itti i i ] t LT
etting operati Sere e shr Fabe BhaTee o Pt o ond e e 1887 e
t f ' f t f it chi 1125 _and the TFT
For ariving 1107, e abdstss dng (r ehabnby, W 3 6aRaE3ERE S511S% o
th ' [ f JEia, j l,i i xel i.g. B.
Hovever . o Rbe The BT SariSns T s R, IR ralY, VBe" B ¥he, Eeabcfortns

polaritiesqf, tdif td FEBIRTtHr2NA 8C QAL RAahnel %g?b’febo§ﬁ%‘:§%f)htﬁﬁe'tg tha

has the current source TFT 1129 , the capacity enment

mai nt ai ni ELOELT clikdent Rurdd &ifrduite 42ar ofi X8k 4&38nad Surkeditdsblieckl ke .
The current line f or pixel 1138 ( G ) is connected to the current source
circuit 1X3kcditt stmaul d be noted that the current source circuit 1137
corresponds to the current source circuit 420 disposed in the signal |ine
drive circuit 403 thhéirstewfrdantespared cirouwitid? Fog theddecoxd eapeeas t o
the case where the circuit of Fig . 7Ais applied to a pixel of Fig . 49B.
However, siowree pdrdiuiscé2dnsthenawitich tddrand £hiel swisch 146 faareetirnelde

polarities of the transistors are contrary. The 99
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 (reference
current) is supplied via the terminal b from the constant current
source 109 connected to the current line, and a charge is fetained

in the capacitor device 143. The charge is retained in the
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pi xel shown in Fig. 53Bhas the current source TFT | 129 ( the capacity

el enent 1131, the maintaining TFT 1133, the current line for pixel 1138 (

C ) and the like . The current line for pixel 1138 ( G ) is connected to
the current source circuit 1137. It should be noted that the current source
circuit 1137 corresponds to the current source circuit 420 disposed in the
signal line drive circuit 403. The polarities of the current source TFT
1129 are i n i el LN+ Fi i xel_.shown
R g SSRGS SR e BHE bl fose RO Nbin ) Rl

mai ntai ni g Hibwh! 830" endliddri{tahit @f‘&‘%rbﬁtt Qéﬂi—é‘ét16@%%&1&%&3‘1'(1%%&%%3 are

different . In this way, a variety of pixels having different

conf i gur atkyioils sedtaln diirddift WY theerdh el fod99Y .| bRfleROLtR& syl LS 44

|l argely classified into two types. One of the types Is a type 1n which the
current i sarndpiied ehviitt 14%e adiedtdlrnd M ONGC§2hdeNd Atk ourda0 voil¢ade:
This corresponds to those of Fig. 13A, Fig. 13B and the like. In this case,
the signalvds reE dihieveranstgitbrhaasaisi gael t6& W NeNtthed Hraels is¥drc N 48s 1ghown
in Fig. 1 and Fig. 2. Then, the other type is a type in which a video

si gnal 1s autmmateidadality tumesl @FHR. | i ne and a constant current having no
‘relation to the video signal is inputted into the current line for pixel,
that is, correspoatdieguentliyhe thesewdftchles fiddeltoad4Shame itarhied O¥FBbyThi s
type corresponds to those of Fig. 13C, Fig. 53A, Fig. 53B and the like In

t hi s case,theheigngdsl input wika thecterminadses anst dhavas s giepwdlt celneet
control switch as those of Fig. 29 and Fig. 30 does not. Subsequently, a
met hod of e PrageterBined Fharacds mkaingdkipdhe vappiksbriderskeaildB . be
described with reference.to a timng chart . First , the case where the
digital tdhe AX@nSASterntie RS & capsdilddy oFf | Floelag st quEeebawing
However, this ii cBan ed dependi ng upon the types of the pixels and the
confi gur ath BAGRGLULERECLT onding th thatof diie sionpdcryrrenty, Ifstheready

descri bed, i he cas ere the setting operation of the signal line drive
circuit t@“fi&@thcu]rq]:nfsﬁ%%ecwf'eﬂﬁ CPgtE&lr iS¥d tel) s tHeraetetei dBewi th
t he i nput timng of the setti eration_of the signal |ine

i h
drive ci r(?%?’l%(#j&nﬁe séi?r%reéntc §Pte 1 ts\(::\‘hﬁ’ il?"‘g %gt apRF'f‘F&;JF&PP?CItP i £&d.
opgf% on e Phafat dink T e REEARA 0P r’?%ttﬁﬁstt:cﬁ Te ﬁegﬁé}%?ﬁé?%@%it
t
an e | QUL hRPEE2hEPRLGANMYE F p‘i‘%rvri'oﬁglﬁgggﬁgﬁ-é g?'%(sa['é?te%ﬁl\gned QSSF the

! g
descri bed bel ow w t re‘f.erence to"the tim cas

pi xel typgditaMa Chyt u kS ypto t sig | i n di ng
to the vi deol s?}g;nailgyw&ﬁecbgaggéériéﬁemﬁ l%%bpc%s}gt a_fr@i ier? p?)lggf%lﬂg t hat
of Fig. 13®rdfe cﬁl-dilx%BtoW@ﬁ@n_&i‘@uﬂﬁé%tst‘gﬁ?flbwg%dj{:hléedl%jﬁ?thieﬁs the

configuration of Fig. 3B. The timng chart o his time is shown in Fig.

54. Defi niosythbatrameestef 1420 t Phake €k FuaRNg£f e YuBHdrity ENBwh!
suppose that the nunber of sub-franmes is nmade 4. First, the first sub-frane
peri od SFthrough thatpixe Ituars bencbhbeollédiwstheetbdime 1hEQAent@abyn Fig
. 13A, or f irst scan line 1132 shown in Fig. 13B) is selected |ine by

| i ne, thethervantationdpuchadattenishicsiagibhe [timangirstfearscoonsnitatahgl101
shown in Fig. 13A or reference nuneral 1131 shown in Fig. 13B). This 101
current i $hensignale ldoeodailivent ¢dmemiti.deo signal . Then, when the |ighting
period Tsl is term nated, the next sub-frane period SF2 is initiated, it is
made scan the s¥henashemawitgheaqléhtand k4fe anecitusmed OXFe peonte &8RE s
initiated, and it is made scan the sanme as SF2. However, since the length
of the |i GhBPNESSePEolihgsEransieber k42 i nate hagiegtheTasmes pofiensdialess
period, forcibly making it not emt. Specifically, the inputted video
signal isAFePefBgUlEy Sincesthehange kotained diy thet cepashyprt Aevirght
emtting t he second scan line (the second scan

ice.. | d del
line 1103(12\#:)&% q’ﬁn‘ﬁ'c%’.‘ﬁr?&t 8?-58 Hfg gb@o%a%‘a%t?# 18 8113Rd Fhe AT RRSEFEOT13B)
i | ected Jine_by lipe, t he . vj i gnal_ i s_del eted and_the |ight
71 T e AR S
X - L RITI | |
SF3, and 448 PRl gobPLel ket dia g Bedetl eRgSsicpee SSnRECELd
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Her ei nbefore, an inmage-display operation, that is, the.timng chart
concerning with the operation of the pixel has been described. Next, the
timng of the setting operation of the current source circuit disposed in
the signal line drive circuit wlll be described below As for the current
source circuit described here, it is defined that the setting operation~and
the i nput operation cannot be carried out at the sanme tine . The i nput

oper ati on # e&BR other&Nt TROHEEETE| el trLH SRASHS | ' ' i Ve
circuit is carried out during tsﬁg gg‘&r%@% peri odsi?z%glﬁ §4#§§£2h?%?ﬁ§e| i ke
) in the respeahulel sydtd ref@nPLEtOFs THAE L Org gaw_eléﬁg*chnﬂ BBChAk! On
of the current source circuit disposed in the signal line drive circuit my
be carriedtransiktomgilfifers Wetkeén tRECeetting dperagitsesmdanLdnpulgence,
as shown in Fig. 54, during the setting operation periods Thi, Th2 as the
ti me excemperatidme aftussstipeviadde dheusekhitrguppbied FEomofhd kerminagnt

source circuit disposed in the signal line drive circuit may be carried
out. It shodindtbe settiing eperaticrtdamdpeopadat Langet then cile ealuRogECe
circuit disposed in the signal line drive circuit mght be carried out only

during ei tEiresft quppbiedfromdrhe herminal odropee dnput aperaisiamar r fadsqut by
utilizing both of the periods. Next, the type of a pixel which inputs a

vi deo si gi¥Arionsolepdss{gaah as wdring replstance @md orossucapatitance)
relating to the video signal into the current line for pixel wll be

descri bed YRRFed betweer thederminal hang thereferenge canstanticurrenthe
configuration of Fig. 49A It is defined that the pixel is that of Fig.
13C, Fi g. SRYECerGpn Pga charged eyeqy fastar.ceCopgaguertlyn the satsinh this
pi xel confiqurat.i on. irLDreieS negeisarcéto carr% out the setti nq: operati on
with respSEEHSHRCRIMSLAPMRIGFEE MY off 1 HRe Gaes whepg thergulschr e |
a met hod qf,.dri_vi , that is he.tim.n hart becqnes different

dependi ngq'uod‘o S\\ili\ﬁre'kt%&ercutrﬁgngefgf‘hﬁo&péwﬁlggﬁ gF Pﬂg 86??8%%0%‘88 Ehecui t
of the pi t [ t eration_are pabl e of bejng carrjed out at
the sane ié?Jrjr'\::t%orﬂré’sngt(i 4 E}Q‘rgs ?gt%ree 5&5@6\5&18? g't%‘érg%‘f‘fiﬁlg"“g%éﬁpattk‘ﬁnpg?‘eﬂ'he
current s ircyit (of i.xel, and .t he.i nput qper.ation can be carried
out at th%&%ﬁcﬂﬁdﬁg% _tt eaisq%sn%_tloisié%, v&.ama o%egf“q'&ﬁlvicng in the case of
mage. di spl ay ongrst coat FRSF"PLM); RErEkBbOHag b aCkrRpnugs; grpihien””
transi st ohleOte st hED 19 s8dada t kS driming ef; th i xel
or the like vvl?Ll be descr‘si bed%eﬁ%&ﬁb%%%%ﬁr%gﬁcgi?f é|(\s/‘“<'3ﬂ rrg‘éitg[t ﬁéﬁlame

as the casorelespopdsSto htsvihétife bin afhcwlagtd itegshindy & 4t Baabir g%
sub-frame period SF1 is initiated. The scan line (first scan Iine 1122 of

Fig. 130 the seractedel oferhy. l6(B),. avHukhetivé daawdanals io¥ FARYLt §dafrom
the signal line (reference nuneral 1121 in Fig. 13C) . This video signal is
usual Iy r epdesEh} edelnddend wagh, swiltichids aByahgeddn seeneed theraby Baing Then,
when the lighting periodTsl is term nated, the next sub-franme period SF2 is
initiatedmogdfied to these seFidse 8440 andSH(B) Rdxteqfemhliyh ftbeagaasd
sub-frame period SF3 is initiated, and it is nade scan the sane as the
prior oneWitbuehetergilned dhe Thengthucturheof thetcunrert sotrte3ciscehdrt er
than the length of the address period Ta3 , forcibly making it not emt .
Speci f i caPPPWnt . GoFueraBPieddilSi §nal . 33 ,d32 etari35@an jbe axbhbdarhby pass
the current through the light emtting device. In order to delete, the
second scHfedi R¥ @rzergingIstyn prwhtchessipnserjessin)the Eirstieurrent by

| ine. Then, the video Zi gnal is deleted, the TFT for driving 1127 becones
in an OFFSSPEFE SAECPAE FRInPTeftPe: PRGBSy FUETPRtBQNTLE SiRENIL 4RR-

itti tate. b tly, th t b-f SF4 is initjated. Here,
S 2l so made ScBRSt RETUGRUTRL IR ( FARCCHerPDE SeYTCeuRb S A1) |
[ de i - i ght Lt t . t, th tti ti to th
curront sOPHIAERICETT GHoR e Paloh i She tun SiriBas RRPERE 1P eREtRase of

h [ ' in Fig. 13C th ' [ f th
curront sAamRE¥ eIt oRE Whond Gificent Sanie SperatEen chanioRZ. |

is shown in Fig. 2. However, the present invention is not 1limited

it

52



be carried out at the same tine. Therefore, the setting operation of the
current source circuit of the pixel may be carried out at any tine, that

is, may be carried out at an optional timng. Morreover, the setting
operation of the current source circuit disposed in the signal |line drive
circuit may be carried out during the time except for the period during the
setting operation of the current source circuit of the pixel being carried
out. Specitl ¢aliky. ML SR I ivi-djn e fra pek | into
the first ang_secondﬁéettlpg 3%%;%??%#*@3##%@%{%ﬁ%Qﬁﬁ%%fpﬁétgggFﬁﬁhggl
OperaF'Onlﬂﬁ%'Q@’nb%epiﬁlibﬂﬂaQRgriih?@eﬁt &R EHﬁr?Qtsgguéfﬁ%Eféfﬂi of
the pixel may be carried out, and In the second setting oOperatiron period,

the setti RGARHPLPHs Qlrtas tedA c2PUhEEs flalyHe LePlsy %eu%tgggkgthﬁﬁ

drive circuit nmay be carried out. Fromthe desCription descri ove ( as

far as it cugrealte’otdcsOfard@idsiaddadoUdpsaidy SdtéHd, ORRaathap to
the current source circuit of the pixel and the settiing operation of the
current sedghalCicugttentsl arlkessitgral theneudtere sbugdkt cEaBa@tsbByCohbi ed
out at the sane tine', these may be carried out at any tinme. Specifically,
in a cert aonstantodurtien ts aidurue sopeFar axdnplidie thifdentusPen€eseuredit of
the pixel may be carried out, and in another period, the setting operation
of the curdecuitsus2®mayrive providedefor gach sigrealilive.ci Thent amyghal
carried out. Here, the setting operation to the current source circuit of
t he pi xel crayepd may be ee toby ddif femrentti nef e féTere consEagt Aremtnedotindesf
driving in the case where the setting operation to the current source
circuit oft0OfhEopithel respectivegusrentrsourcs ghritnite 420 i oforexample, | and
t he settin% operation of the current source circuit disposed in the signal
line drivdtcmayube pychakhpEdaoltbiitir raferaecpeeongtantepurtent feurce
sub-frame period SF1 is shown in the timng chart . Next ) the case where
the pixel 1FsUERE tPpaelfaashoral GRFERNEnPOEsoRePEcbhe| gukrent $ABrSegna
l'i ne and i?guti a gg stant .current not relating to the video signal into -
the curreRETPRAESt 870 pik @~ Pl FeERECBEL FARS bR AWTPRY SORECutFchEedour ce
circuit o%othe pi xe oper ation. cannot bgicarried ut at the

[

L

sane tiner °tASE Fs?l%ggfrﬁg‘fér%hng%o%r?nf Rt kB8 GPTaeRYi AQUFHet REFEULES of

th i | i Fi 53A B i h i Fi 0. 6. Fi t

ool oy o203, Anl"ar 1981 e O0e e BaRct BN EnL ol RonF otk 15 Mer8TEF 1o
>P D o . pel el e e b

o of 1y s8I Ludbnt OFof old B She'(iEMAE sllrdd E1kblT el 1200 o

First, th@hﬁEr55-5!?'E&%g%aQ?EEHdb§F?35§PEﬂhhlated- The scan line (first

scan line 1122 of Fig )"is selec ineg by line, and the video signal

is inputted froghhrededtinlbRLibh HATEPRE AbOVR! St rddedrs kahl Suppsdss i 9-
53B) . This video signal is usually represented by voltage , but it may be

represent edebynelaerse. of hediatitsh tiie THTOkblafdcReried 1% ahd supply a

term nated, -the next sub-frane period SF2 is initiated, and it is made scan
t he same desimetiheusmbatr aoether bads$Bé.. Subsequently, the next sub-frame
period SF3 is initiated, and it is made scan the sane as in the prior

peri od. However Thisembodimendmgan befartthict damiity agmpenedadritti3Emsodvacher
than the length of the address period Ta3, forcibly making it not emt.
Speci ficaklky, the inputted video

Embodiment 3

In this embodiment, the structure of a 1light emitting device
including the signal line driver circuit of the present invention

will be described using Fig. 15.

Referring to Fig. 15(A), the 1light emitting device includes

53



106 signal is deleted. O, it is made not pass the current through the
light emtting device. I'n order not to pass the current:through the |ight
emtting device, the second scan line (second scan line 1123 in Fig.13C) is
made |ine by line - in a non-selection state. Then, the TFT for deleting 1127
beconmes in an OFF-state, the pathway where the current flows is cut off and
it can be nmade in a non-light emtting state. Subsequently, the next
sub-frane ®HP4xied portianed02Hmeluding @ plavalhde 6l tdEs SFanfed Ha
sub-frame period SF3, and simlarly it is made in a non-light emtting
state. Nexmatrishengastubistyratpedal | andtindhslexua sdghalAdmedeivédicireuiithe
pi xel wlll be described below In the cases of Figs. 53A, 53B, the setting
oper at i on 413 @ang £dmsdnendogecendi scanning line plxelemrd ddwe isn@o4 and
operation cannot be carried out at the sane tine. Therefore, the setting
oper at i on 45 dRethepemipheny of themdxebiporttdop A6R . meWhble dive isdgnailt
during the time when the current source circuit of the pixel does not carry
out the inpdte 8péVeri SHcyHan03sand theatwoscamndinaildne dnkven clireutitse
when the current  does not flow through the light emtting device. The
setting of¥tadngh 495 are dRovddedsdor Fdaci ABGRY - ditbpopresentt Aavengdan | i ne
drive circuit y, be cayried out during the time _except for the period
during t hé%éﬁ?ﬂd‘"ﬁﬁeﬁgtﬁ%ﬁ%&t h&heuRPERers8fir EE1vpEcGlcyitenmayi kel
bei ng carrj Qut_ ... Speci.fical f exanpl e, |argely dividing _the one
frame per ia&ﬁ) |trﬁa(§jt]1¥eaﬂs?'§f'e§n%¥§% & Pﬁgp’c?b%f SHHE VS 0dS$19PA16he
- first sett] Lall0 ri,od. th etti opger at | of the current source
circuit ofél{%gagﬁ%g"%dmgﬁg eE %rorqtesg'qsﬁjit? gﬂa f?rf‘?‘nje%gé'teoﬂtfqé@rrt Fhgcuit
operation i,ad, e i 0, fon. of the.qurrent source 1 ircuit
of the si é‘%gjlr aﬁ:anghgr F%g&gi ggﬂi %&'rir%&/& bsec‘a(c:}’anriﬂge&%'&ﬁ _%r&r"&ﬂﬁ FﬁrECH Sr f"éf‘i on

descri bed s0udst RE S HPdN G gypreration to the current source circuit of the
pi xel may be carrieé§out dufﬁﬂg the non-lighting periods (Td3, Td4 ) , and

during the timepaxCepird@urdd'@nd | fPerdPforst Bkng:h%p?ﬁtétppa@é O%?Eoﬁ rrent

source circuit of the signal line drive circuit may be carrie hen

in Fig. 5@caani®ighodnefadives Blrbaitiucoagaves %&tﬂebé?fetéq}g&%ﬁg&hﬁn to

the current source circuit of the pixel is carried out int non- 1 ghting

periods ( Fi43 15784.) Tie tfia-tuBnir §€Boﬁ&r§éﬁi’§1§g§’* 13 §F4veraBirtits

setting operation of the current source circuit disposed in the signal |ine

drive ciragi4t and ¢asreéach diicXidd ROshREtPLEGOEtEXCEP? i af BageeRelbOUS i S
described with reference to the timng chart. It should be noted that it

m ght be Ade shiftcregister 402 ssjuemiglader autputs shmpaimecpulleesheén
current source circuit of the pixel to carry out the setting operation only
duri ng t hécsordanget Wighp&r icdeckSgagnailc 46HILK) heaestartcpadses(ShSRS,t he
case where it is desired that the setting operation with respect to the
current s@idcan dnvertedelegk sshgnal (6-€LKb)ci cfhexeafitepr dbiessayptangi ed
out by takin% a,Ion? time, and the case where it is desired that the period
during whiPEHSefcaBRtifAgdoberidie Sufiferc4PBi e byt tionscenandng Lhneach

cases, as _sho in Fig. 9, prior to the respective address periods, the
non- | i ght PH& ?ﬁ)"t?’}rg“?%r]'&?‘ﬁlsyaﬁ? AR, vadd eneelected state fgropachti on

W th respggt to ége cgrrent sourcg circuit of the pixel may be carried out.

8FHod>LFM AP AT SSTUNE 1ddd WRLFECRHE Aigiod CPBRE I8 R ti o

So far, a ethod

tone wer e ¢QTYLgYaRS I§RAL093e,0e0 W th 108

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 circuit enables the voltage

amplitude to be increased.

This embodiment may be arbitrarily combined with Embodiments 1 and
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reference to the timng.chart. Next, a nethod of driving in the case of an

anal og tone will be described below with reference to the timng chart.
Here, a method of driving in the case where the setting operation with
respect to the current source circuit of the signal line drive circuit and

the input operation cannot be carried out at the sanme tinme will be al so
descri bed below with reference to the timng chart. First, suppose that the
pi xel is that shown in Fig. 13A or Fig. 13B. Suppose that the signal line
drive circuit is of the configuration shown in Fig. 5 or Fig. 44. A nethod
of driving in this case will be described belowwith reference to the
timng chart of Fig. 10. The scan line .(first scan line 1102 shown in Fig.
13A, or fiBmdodslaandt ighe 1132 shown in Fig. 13B) is selected line by |ine,
the current is inputted fromthe signal line (reference nuneral 1101 shown
in Fig. 13A or defthermeesemeriaivehtibrshens ¢onfigurd8fon ofitheCHigRAY 1S
the value according to the video signal. This is carried out over the
period of ldme Arive pércuilt 4€3 eimbdfter epezationgsheskins plrayionenshi @niit hat
is, a nmethod of driving concerning with the operation of the pixel has been
descri bed benégscrihed: balay. oInt tize qtasenyt Emboatimentgf theestgnagniligeur ce
circuit disposed in the signal line drive circuit wlll be descri bed bel ow.
Here, it OFiyef icde@udadOBhwhdeht ilgguspdr ani theandseheheneuthepaigttan with
respect tqQ the_current source circuit cannot be carried out at the sane
time. The {ORSueigRa%iafoAnefbitd scoprducted widd berdesaridied belowgwathl i ne
drive circuit is usual%y carried out over one franme period. Therefore , if
it remi n¥ef@&ences to; Filg. She setting operation of the current source

circuit of the g&gngl %%ge drive circuit. cannot be carried out. Hence, as
shown in Fig. 10:-T84ri WS 1IRFEDETTESROBiPFetrERRct] Wadldcha despesibed

sel ect ed(gat,e se ion_period, horizontal scan period), only the initial
peri od, i?%%gwﬁagggéngﬁatLﬁﬁg'sgﬁﬁiﬁ@sﬁpgfaffgﬁ seapeptialy %ﬁ%vﬁhwiélthe
i nput OpeB%thQBcQEbEGeb%EE ent source circuit disposed in the signal |ine
drive circuit 1s Stopped. Specifically, during the respective horizontal

iod, th [ ' ' Th i [ d. | h d b
oo that 1 hat Thar bt Tty Che eerndils il abRaitaf R Bipal 1B o
d that ¢hat Beriod il Onded: : S a
The ot gnal” FrRsarPac A thaPParePRhaRe Obnp ol dfegh tith SEHbREY GETEhe ©

carried owlti DsacReried &ﬁtsgygakggﬁ ?%gpgggﬁggaiiﬁeoagfg% %QP?%gégﬁ?;ent

period, during the remaining peri g opera

source ci hadid feksththsigrabikicae 43 Ve Sdddid EniRY Lbé‘g:ﬁsaé'éf 8910UW s rst
Specifically, one frame period includes a plurality of” horizontal scan
peri ods ahdtthecietuibg4dperat s68onerigteh ¢irshou! fibe Ll e ddwdrahen the
setting operation of the current source circuit of the signal line drive
circuit isurtgentedivauiti #1és necessary to carry out in such a state where
the current neither |eaks nor enters another current. If the current |eaks
or anther curreh$ bFlefdy idesdmibiiqit thet lpeseittiiong oftes afiiestofshiet
current source circuit is to be carried out. Then, the setting operation
cannot beregiften #LP apdhtheesererdsshifit ueegHetrere 411 dre rameStquned O
make it in an OFF-state before the setting operation of- the current source
circuit oFifheasPlpEalityicoflrpobumny sueh ragifilim-flep cusecwit t(BF) or
transistaé 15%-in Fig . 24 ( the transistors A) Band Cin Fig. 45, or the
like. HowED&AlKen 2REORALRg octhe tAming 9 Flogs sionnk (SsE6bKas( Sh-OLK), 46,

the curre ither | eaks nor enters another current, it i s not necessar
to consi dgé'{?ﬁiéig ﬁ#@‘aﬁor (B RFpI(81-SPeaBAnPR) bi #Rd iRl ixpvAYSe Y
combi ned &iéRaFnngbﬂﬁgt?s}léLﬁgq Eéqggkg)}) Eﬁaqggg %utputs sampling

pulses.

The sampling pulse outputted from the first regiéter 415

is inputted into the constant current circuit 414. The sampling
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In this exanple, technical devices when perform ng color display will be
described. Wth a light ‘emitting device conprised of aniorganic EL device (
the | um nance can be vari abl e dependi ng on the col or even though current
having the sane magnitude is supplied to the light emtting device. In
addition, in the case where the light emtting device has deteriorated over
time, the deterioration degree is different depending on the color. Thus,
when per f opul 9 capart tH Ereyn Whiehsacbh@hsneftt tég8s 80P A USs Usigut ddPht
emtting devices, various technical devices are required to adjust the

whi te bal alweo theef Siapllestich etheuquetis, ta ehamga-dtheateaniireel ofsthe
current that is input to the pixel. To achieve the techni que, the magnitude

of the ref@rdigisalovdident signadnt.ssinpuetatiouadededLhgngs deice pamding o t he
color. Another technique is to use circuits as shown in Figs . 6 ( C) to
6(E) for tthe Fampling gudise bedndr iupnttedcuthe vefies esten&DNEs HEptc Wi ent
source, and the like. In the circuits as showomm i , inFigs. 6 ( C) to
6 ( E) , eagh \Wwalumnio of tw transistors fornming the current mrror
circuit is changed depending on the color. Thus , the nagnitude of the
current to be igﬁmﬂihﬁof#ﬁﬁtpl&@hc@m%tchéﬂgewhdepbﬂdphggmftﬁhse wvdlaao.
Still another technique is to change the length of a |lightening period. The
t echni que afhlGamP e ed t%rt%ftt{%éié@geqmﬂwvt B Lipitied pudds iden

s
met hod i s enpl.oyed and.the case where the tine gradati on nethod i s not
enpl oyed. jﬂ@btr%?‘ﬂd'“t ghﬁhﬁef’Qeﬂn?‘ﬁﬁﬁt} ¢Reculti hehduging ddve piordizoatalpbe

adj usted. The white, bal gnce can be easily adjusted by using any one of the
t echni quesr%;aaceco%ﬁ%ggl &7 FﬁgPegﬁ k?HFsi‘éxJ'a??'f%Ife“ﬁ%ty Iad chy isiimicardig w12
xanpl o, 11RS LERUAF AREBE & thRcSPPORR TARGR PhaCHDRal bt % SBRTIRIGINST
e fop kD ofis T FARE LN Forbip itk Formc eneh craeuth Bbdem
mator | al | PRl o P8 SAREEaRt LAY ikl A4 Y e CHEY o tRen of

Fig. 12(Asamdikied. 12(C) is a cross-sectional view taken along the |ine
B-B of Fig. 12(A). A sealing material 4009 is provided so as to enclose a

pi xel portion 4Q@31eatheUyEEesi 80Ghal s et i ME 1 fs%léohd“ﬁg% n2B9-8a4¢
signal line driver circuits 4004a and 4004b that are provi ed on &
substrate 44AQ0hrel Anpdditblotnta €88l dois ¥Rt LR r O irTuli%2 414, in the
shift register 411, again, the sampling pulse is outputted.
Hereinafter, this operation is repeated, the processing of the
video signal is carried out by one frame. It should be noted that
the constant current circuit 414 might have the role of converting
a digital signal into an analog signal.
Then,inthepresentinvention,thesamplingpulseoutputted
from the first shift register 415 is inputted into the constant
current circuit 414.
Moreover, a plurality of the current source circuits 420
are provided in the constant current circuit 414. In Fig. 3(B),

the outline signal. line drive circuits around three s:l.gxial lines

from the i th column to the (i+2) th column is shown.
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provi ded over the pixel portion 4002 , the source signal line driver
circuit 4003 , and the gate signal line driver circuits 4004a and 4004b .
Thus , the pixel portion 4002 ( the source signal line driver circuit 4003
( and the gate signal line driver circuits 4004a and 4004b are seal ed by

t he substrate 4001, the sealing material 4009, and the sealing nmaterial
4008 with a filler material 4210. The pixel portion 4002 ( the source
signal |ine drivitie Guratdrit 4¥%cerd riche t0abe $50868httblfed by o gt t'S
4004a and 4004b, which are provided over the substrate 4001 (" i ncl ude a
plurality ipitied Hay.the? (BrmispicacnMarieveky , SHoustRe MérhallAY, the
(incidentally, an n-channel TFT and a p-channel TFT are shown in this
exanpl e) 4xgdreém lgdappliedErentheccongmh t cuteeti s@irdd £6dire FAYehce and
an erasing TFT 4202 included in the pixel portion 4002, which are forned on
a base filHawhd.ch hashbeer cnplestedd pochhansirddilt drinen The hewieth TOH t hat
is manufactured according to a known nethod is used for the driving TFT
4201 ( and SkgnakarentTeontandf switekl i poovilded: be twéenvirheretirawnts
used for the erasing TFT 4202. An interlayer insulating film( |eveling
film 43015 reiftPWHE 1470 Rnd/ithe TRReD Commeattad tar dhiengiBER142AGDe and
a pi xel el ectrode gganode ) 4203 for being electrically connected to a

drain of tHr dR&sfERyegRINI2BP1tch i hdsignadesHrrant eorbrebawidsudisi ve
film havi I k f ti i d f th i xel electrode 4203. F
the t rans RO LER B AVELSP At anadonpBubRe G S UPeRekPES RP SLETL de.
a cpnpounqjg% Engiunloxige zg? iinc oxi de, zinc oxide, tin oxide, or indium
_oxi de can SBELIEESTH b FAE SL992T RMITERt S SHRP s GEP ihe ouRrsdded
ith 1 3 b, ~ AN, i l.at ] filmA4302 is f d th

bt xol 2l e 08 g p BB L M BE Ind kBT | o 18 cpe v Rerd shRartdge igRal

; i DI _ de 4203. In th i tion,
SPTTghe b [ RagRR70 chUCSRLEEn BOE Rl itnak cibs L e | "
LGN, e 44 ood 6T AQOdnmnE LOLIRS U8 o SOGNELLA OB L Ll

material or inorganic Lig emtting nmateri

material, siddIariiAl QUTRLACELAEURY bufCD AT (TI08T hak %M;ga%%g%d t% the

nol ecul ar wei ght (pol'yner) material may be use or

l'i ght en tgdsig thaypted484rmanKa M- ¥aPO! HRPABLEhEF LEHEY ¢ 9@1&%&#”9
may

techni que may be used. The structure of the light emtting |ayer

be either cudmnitnasesspputearto thidi plixes £H0HRE M 18DbY M BHd I iqIPIpLNg a
hol e injection layer) a hole transportation layer, a light-emtting |ayer,
an el ect r drs iigreals pontr@ni torcdretyeyl, sariccaii) el ectron injection |ayer, or a
single-layer structure. Fornmed on the light emtting |ayer 4204 is a

cat hode 4205 foffinett.ofoxn thedmwifiigudation ofephesantrdnity gloprce edmngudti ve
filmcontaining alum num copper, or silver as its main constituent, or a
| anmi nate 4340n dhe: renEdguyetiva of| therchzren herownya wdiriond tf i420) shawnng a
i ght shielding property. Misture and oxygen existing on an interface of
the cat hod® H285 %'ngiﬂhe"i iFtst- 3 tFilighg3B ayiskg 43640mthedbtke i gaphbienat ed
as nuch asfpﬁéfible. For this reason, a technical device is necessary in
that the 9%Reiag cptioredlyr empdaved . dpndhe SorrgmingoguRrentnephaceas
at nospher cat hode 4205 is fornmed w t hout bei ng exposed to oxygen

114 o 2{’13’?%31 £.480r MY O0Y PROtFARE LJFR k0N May BB cRaRtRYRd idaiBpPm

Fi 1 m dopod FSE RS, st oheh A toRy e Rea RIS YRS0S | appl i od wiih a

predet erm ned VQlttgt%ld be noted that in the present invention, a setting
signal inputted from the terminal a corresponds to a sampling
pulse supplied from the first shift register 415. Specifically,

the setting of the current source circuit 420 is carriéd out in

accordance with the sampling pulse supplied from the first shift
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I n the above-descri bed manner, a light emtting device 43.03 constituted by
the pi xel electrode ( anmode ) 4203 , the light enmtting |ayer 4204, and the
cathode 4205 is forned. A protective filmis formed on the insulating film
so as to cover the light emtting device 4303. The protective filmis
effective for preventing, for exanple, oxygen and noisture, fromentering
~the light emtting device 4303. Reference nuneral 4005a denotes a draw ng
wiring tharegistennétbed to a power supply line and that is electrically
connected to a source region of the erasing TFT 4202. The drawi ng w ring
4005a i s passed betshearlid be seadd thateiethal cddd Wheied the comigwuiar i1
and is then electrically connected to an-FPC wiring 4301 of an FPC 4006 vi a
an ani sot r 8hpenchmdiity i V&A f i1Ani4EemplAyetihinstia i oyrredersairdd A, rauit ass
material, a netal material (representatively, astai nl essst eel :
mat eri al ) , #8Panflusipat dhiealinpnt copgration nks ecanriédnobitidi nhea sEtasing
film my be used. As the plastic material, an FRP (fiberglass reinforced
pl astics) PParatianpgnosctgnahmle off beindajanyied outM/Theréfone, aymingest er
film or an acrylic resin filmmy be used. Alternatively, a sheet having a
structure FReVHIRYE grexafdonukf Rt Gasrdafiort hekt BF pREEPYALY| tonaarmhe
Mylar filmnpy gg used., However, a cover material needs to be transparent
when Iight°£ﬁi§ orF Gt G cepeBatiemn t Hawevehe &Hnae uriner the timputover

LS ool By I A ST States i, 07 g

Further, f he fill mterial 4210 | t i gl et [ [

Fortner” T L0t UL B Shtr A A P S SEELD it

Cesi ne s 1T RER A ler B0 G KBRS ERPNS | (1 e sl GV atoalpmBB dFE 0 R
t at : ' | |t d f the fill

i ori o)) or SSIEREG, 17 1P e RN uBt PREEREL gl s

substance §pred &4 t%é@eé%@&}”@égﬁé¥3r T an %%ﬁ%?ﬁ%ﬁ%ﬁp & SURRlANGS. 2

concave portion 4007 is provid on the surtfa sealing material

4008 on t heisewet ok Mlﬂb@éhgabﬁ_e%%eiﬁ‘geﬁeeﬁgaQ%%&ﬁf@%ﬁ%s%?ae%e or

oxygen- absor babl e substance 4207 is di sposed. The hygroscopic s

oxygen- absis kabbgamphe!, ans & i42087i, Sa M bdet LR cHIRCHY SRR | MO Vi a a
concave-portion cover material 4208 such that the hygroscopic substance or

oxygen- absi Falyl.e38Mbst sntLet 44 steascentidubéasathBee L RA AR
cover material 4208 is in a fine nesh state and is forned to allow air and

noi sture t22pass latchugR2aim winicH @ abllamnt €16y P16 i ita B Ulks i aped teid
oxygen- absor babl e substance 4207 to pass through. The provision of the

hygr oscopi @& ghdogiceoperakpyed2 bigo mbdiche assbi¢anten 420t myhiemdlnd s
suppression of deterioration of the light emtting device 4303. As shown in
Fig. 12 ( ‘@putted kf shewdusapdvin I idhe 388r nat$okE biredis s condligumedde

4203, a conductive film4203a is formed so as to be contact with .an upper
portion of%tH agFLIPrElaP G uite 224400Fdrst latch 225 in which a column

selection signal is inputted, and a second latch 226 in which
alatchsignalforselectionisinputtedisshown.Theconfiguration
of either Fig. 38A or B can select a plurality of signal lines
at random. It should be noted that in the configurations shown
in Fig. 38A and B, the number of wirings to be wired are capable
of being reduced comparing to that of the decoder of Fig. 37.

Operations of the circuit shown in Fig. 38A will bé briefly

described below. The flip-flop circuit (FF) 221 in turn outputs
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I n addi tion, the anisotropic conductive film 4300 includes a conductive
filler 4300a. The substrate 4001 and the FPC 4006 axe thermally
press-bonded, whereby the conductive film4203a on the substrate 4001 and
the FPC wiring 4301 on the FPC 4006 are electrically connected via the .
conductive filler 4300a. This exanple may be arbitrarily conmbined with
Enbodinents 1 to 8 and Exanples 1 to 4.' Exanple 5 Alight emtting

appar at us tRéRGEnpg! 1§b laled: i f | st i -Rg , SO
that in conpari sgn ?ltggml'i qui d%&?tgglfso gflgp’“flé';/ﬁﬁ{ &gﬁggﬁ?f?rjﬁ%ﬁ&ngéﬂﬁ?'

appar at us afsdtairt pubset(@P vasihi blb&kiﬁﬁféﬁlbigﬁhﬁ.i kNI TR eVs AR5 L YAGW
angle. Hence, the light emtting apparatus can be used in display portTons

of vari ouspelsetowtpwisted! farint @hieCS1Up+ Alop el tdwhE 227 §ki ngpaeeaaaiﬁt@o of
the present invention include, for exanple, video caneras) digital caneras,
goggl e typthelilticly{ LATEgd22Rurk cdilamnays)ectfvh Gt dridl I%SLRPEL CedUth €

r epr oduci ng devi ces ( such as car audio and audi o conponents), notebook

- personal cthpulateh 222¢ tiehsebsctimbisbgnal ofsEkePn eIy N1al thé SUSHCRS
nobi | e conputers, nobile tel ephones, portable gane machi nes, and el ectronic
books), and2?mfjdheegodymisnyhiichi axs quairattdonvseleatr acoodadnggnesi tha (
specifically, devices for reproducing a recording nedium such as a digital
versatile EI¥'§%“? efrhe sappthng revlgesinpatteday capabl e of di splaying
images). In particular, in the case of nobile 117 information termnals,
since the degredYHiR%hdhs &dmgnghen the Bampdiine pulsgol s outpetived fromal s
preferably use the |ight emtting apparatus. Practical exanples are shown -
in Fig. 22thgiftd 17&399 slguit nghttré?rﬁec]ieﬁ:itﬂﬂ contapdhstanadi ke radesi ng

2001, a s rt _hasg, 2002,. a di.spl ortion 2003, a speaker portion 2004,
a vi deo ihiﬁf’ﬁ‘igpeﬁm Thenyg : SEIRCLIEN Fhgnatys Ppﬁh?u'égﬁ‘ﬁ?‘ﬁg’:%eqﬂﬁﬂaﬁ% of

he i ght i 114 HF A L0 ke IPRCh: 422 ° obepaiies HEE Bibput aof it Taken
i tting (Yeard {223 88 Reh Fup e T s ABIREF SHLE 1 Snalfer nght

' i [ qyi d di spl b i ned. No
Phat 11 gt o fud ] oF Ehe A8 dlxchld Lo e E e Roatbiog  dhipddhdy doen ™ ©

exanpl e, pEiHONEda CeRBYEEbTe , WY A ?ﬂgﬁém@fﬁgﬁgﬁ%@ FE sl

and advertisement dispiays. Fig. 22(B ows a st carner a,

contai ns acdmirobedyndi0lL 61andi SR aYwRes I AR £raf éhré%@? B}%gig‘éﬂf‘.g
, a

portion 2103, operation keys 2104, an externdl connection por

shutter 2idecitbd iy ) ithe sBhedtioht seghbli 08 PP AP 1Ia &*é%ﬁ%’edﬁl},@g% tal

i nvention can be applied to the display portion 2102. "Furt her,

still canerfa tHovetate Fof. tR2 (afch 232C0TRkAL edny EBmphenp’ pedlles are
invention. Fig . 22 ( C} shows a |laptop conputer ( which contains a main

body 2201,cutmssiedyt@202, thedicipims foohittie 2208, £ Pof @ibeaid 2204 asdrer nal
connection ports 2205, a pointing nouse 2206, and the like. The |ight
emtting ddg selection sigoedt 15 nveptt idon tden La¢chpplRedf tithd howl sbliash
portion 2203. Further, the light 118 emtting device shown in Fig . 22 (
C) is coffi%etdesitad ttohéeée-@gehy the erev gectFiqp sizmal Dthessedecy lonbi | e
conmputer , which contains a main body 230l , a display portion 2302 , a
switch 23PNt TesdInd] ey Badsoa Haoplemalt arBeemora 2061 &fd thiee laitich. The
| i ght enittingﬁap aratus, of present invention can be applied to the display

portion 2R _%t,t%ﬁr%ﬂﬁheep‘%ﬁ’ﬂﬁtcé‘ritsh%ﬁhierpﬁﬁwhgzemhé sigomd et ed
w th the porfe%?xgt 1593&”&&?@.5 a H signal, a H signal is outputted from the

AND circuit, and in the case where the signal of the latch 222 .
is a L signal, a L signal is outputted from the AND circuit. As
a result, the selection signal is outputted only in the" columns

which are desired to select. Because only the signals of the latch
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Fig. 22(E) shows a portable image reproduci ng device provided wth a
recordi ng medium ( specifically ) a DVD reproduci ng deviice ) , which
contains a main body 2401, a casing 2402 , a display portion A 2403 , a
di splay portion.B 2404 , a recording nedium ( such as a DVD) read-in
portion 2405, operation keys 2406, a speaker portion 2407, and the like.
The di splay portion A 2403 mainly displays inage information, and the

di spl ay poReReT Bnduieishii16h WeAuSs £08AAY 65168 HaRRl bQEn HBEGhATR!
emtting device of the present invention can be used in the disp %y portion

A 2403 andThent wheh tpleayuppit iditBeddlect oK 8 1lghall {8Md 1 AaRNBEH) NES
and the like are included in the image reproduci ng devices provided wth a

recor di ng thdisehedturdrneonttrok SAdnaleps adide DG 1i¢eE1GeTSéw i hieNs &1 8ct 284 E)
is conpleted with the present invention.. Fig . 22 ( F) shows a goggle
type di spl 8}gpahebs notuousputited.a¥heérafioch, cn Jersicll dairinodlieXpddes 2

di splay portion 2502, an arm portion 2503, and the like. The light emtting
devi ce of 8Re pedsehedi hgepapohleanfbbelingdfraelpecdhspbagdporti on 2502.
The goggl e type display showmn in Fig. 22(F) is conpleted with the present
invarition . 119Ther; gaitp, @ starthpwsse (SRledscanpnitedhi the comtpl tvsg a
mai N body 2601, a display portion 2602, a casing 2603, external connection
ports 2604-?“%15?%9813§B?4¥P§If?%@ﬁ?i Hhipofiopeizend t GFF ) negel aesimi/lan
portion 2606, a battery 2607, an audi o input portion 2608, operation keys
2609, an eJRPFRELOROIS| Fapested. sha tints |wae. neconigelling tthe thving of
the present_.invention antggnused in the display portion 2602. The video

caner a shoé\ﬂlﬁ FY. 8S( ey et e@WPPEiPRE L pF@ At crRRbAE 8F.being,
casi ng 270sS 4 Epd sERAE {BREIHSS o Nl 5B 0BT PORODRALOR B di o
an ant ohnec HoRaed Bhan AT R e CRNS pAER NS O LR Gedeeten oAl frane
uni to char Gt 808 tanserfetkFl Bl AR brdeiPast bR qulivs s aapdor” ™0
Rt SRR Sl B A SR YL
increased in the future, tér)urab I?%Ehr%?e tﬁtnigdxgglvsi ?g%ﬁe{wéﬁagiﬂa}%&e

appl i ed t coRbbLAG oL SRR} ¥RANBEE]. SdwtveYY, §X EQEeWtﬁiQi&%éd’igt J 1 ght
contai ning i mage information having been output [enses or the Iike.
Casesar e |derbasi tie i timdivih e md eensiesty ifed & 1ac i 18y iG&sh dimp! ay
information distributed via electronic comunication |ines such as the

| nternet afbiGATMD (cimdaiit TASL) Lt Ray tict |y ird bl adsad tHe seasit Mier €
novi ng picture information 120 is displayed. Since the response speed of

the |ight skgnal ngsmendpuditeds \Simcei gheréhdsl ighpossitiingy appatatite i s
preferably used for noving picture display. Since the light emtting
appar at us EHRIRREE kore inpndited imngdlaseilyt befoper th s sinfovine tiedn due dirgy
desirably displayed so that the light emtting portions are reduced as nuch
as possi bIFPUtHERI 15 noke ikl HRPt dhethe glataini222ng apparat us are used
for a display portion of a nobile' information termnal, particularly, a
nobi | e tel ephond P& & EiFnidy whdichd hdisc Deesy magle Isck@s Wei e wapailie y

di spl ays chara tefﬁ£nf%hnation, it is preferable that the character

i nf or mat i S PREPBF HERY tHeSed aqtdon Sianal ayring thefdmg ihen khe sampLigie

ot eng; BRIL4LDS BELDREER AN the PRFKOERND 61 Suto33Y D8 2Tt
shown in Fig. 38B. In Fig. 38B, the sampling pulse is outputted
from the flip-flop circuit 224, and a column selection signal
is inputted into the first latch 225. Then, the outpu% of the

samplingpulseisterminated,éndafterthecolumnselectionsignal
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invention is very wide, so that the invention can be used for electronics
inall of fields . The electronics according to this exanple nmay use the
light emtting apparatus with the structure according to any one of
Enbodinents 1 to 8 and Exanples 1 to 4. The present invention having the
structures described above can suppress influences of variation in
characteristics of TFTs , and can supply a desired current to the outside.

The presentas Nuaiitt8d AM®Y 23 the Siaeal didie z@rsi,vsigﬁhisué)»f i}?é/@ iﬂ&éﬁ"ﬁ
. e

shift registers ( the first and the second shift regiSters e of

two shift 1eptls2@5 afelfitanor@iTadtoCens ideddnd 888ch 2 PLBEhg Bhé NG Y CUi t
for controlling a video signal, for exanple ) for controlling a latch
circuit ( fosaslécigionsvat cthe atdind helney tMenl0 s @eale HAIOTE Y1 G QY
switch). Accordingly, 121 it is possible to operate the first and the
second shidutpuiied efmon rdepeedend Yatahd22s. | Bhets, i aguin aAlhe samariiiy m a
setting operation of the power source circuit and the inmage display

oper at i on PwkE i @vtiput tidk foompsbet Fdhpeflohecprestht 224y emd cthe apabl e
of operating the power source circuit and the latch circuit independently
is very befkectign fdanale ishénpet tedginpertie §arsanlatcherSHr Hevenierh
accuracy when it has enough tinme for the setting operation. Note that a
shift regidt &hatnbinaandat| the spmg tireuithe sedectden sigmal contdnuese
like . In the case where the shif t register includes the flip-flop
circuit, itP S@né’%P,“t}e& &rem theofeqpRintatah 226 qihanedase sdasdt sdef r om
the first colum to the last colum. On the other hand, in the case where

the shift jrsegcfa_sqéfeql‘? P NS RPRAtGL HeddtRrsane e or the |ike, a
ool ected at Paihsh the, TGt dGITRED 00 tosaBREVEaass Lo tond Fige
d T , ttl (] f.th t i it b
bor for med S andin 0 sBREARY: SBefRs o, FE I <BHANY RUSFS e s ot
| t | j i b f t
Fandom f ot ties AnatI W efhETnbRlL LSRRI AN A HE SRS BRteq
For exampla, rariinl] $iilovdr® AN e PULICH it 1H3PEn AP RHEC LD g
setting operation for the current sourcé circuit. addirtion, in the=case

where per igytrailda sMbias16lde 08 8t 1§ NE1 8Pt A d e Q@Q %&r@ﬁ?&%@% é:g’gear ce

dotted in one frame, when an arbitrary colunmn can

of freedorfdsal ISri¢aine. WAEn A HELEEERINGRH A OTLIPOE PHe AL source
sufficiently secured. One of other advantages is~that the 122 I n?fuence
of char ge diesiage iisncapabpacot We ey icterrdiedPosedat Ncdddork UTd lr 1Sy 68
circuit can be made inconspicuous . Thus ( when a defect has occurred in
associ at i eiventagese widtlt oeguepeFati exampbe, dbf efife AIBHNHEREE the time

i nconspi cuous. 123 What is clainmed is: 1. Asignal line drive circuit
conpri si nPexriods durisguwbdchi tbeaisetting eperantors diy capableuiof being
conpri si ng:

carried out are interspersed in one frame, if an optional column
is capable of being selected, the degree of freedom is railsed,
and the time period of the setting operation is capable of being
_taken for a long time. For example, in the time periods during
which the setting operation is capable of being carried out and
which are interspersed in one frame, the setting operation of
the current source circuit is capable of being carried out by
one column fully using the time period.

If the current source circuit of an optional column is not
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means for converting a-first current into a voltage, means for maintaining
sai d converted vol tage, ‘neans for converting said nmintained voltage into a
second current, and neans for passing said second current through a signal
line or a pixel with a digital picture signal. 2. A signal line drive
circuit conprising a current source circuit, said current source circuit
conprising: neans for converting a first current into a voltage, neans for

mai nt ai ni ngapablie COAVSEL1RS spldidtiRg ,ain\dTﬁ.%n%hEOECQQni’f&hi 8 SR fst row
mai nt ai ned voltage into a second current and passing sald second current

through a tortiatfinde Ww mudtx®e 13 tArsi §pakikiee, dehy e fhé Péiioa of
conprising: a current source circuit; and neans for supplying a digita

picture. stij@adettimg omsredtiomeed ohePicumnS250sKUFEERLASOTHES £d 'l t
conprising: neans for converting a first current into a voltage, neans for

mei nt ai ni Mgeaadnl wigntbet eiime geage] ofntheassts: ffyy opeRdeibhngs Sdktened

mai nt ai ned voltage into ~a second current and passing said second current

t hrough a gimeentn hicert®in determined time period, the setting operation
must be carried out with respect to the current source circuit
from the first column to the final column. As a result, the setting
operation is not capable of being sufficiently carried out.

As the other advantages, the influence of the leak of the
charge in a capacity element disposed within the current source
circuit 420 (for example, in Fig. 6A, corresponding to a capacity
element 103, in Fig. 6B, corresponding to a capacity element 123,
in Fig. 6B, corresponding to a capacity element 107 or the like)
is capable of being overshadowed. In the case where the leak of
thechargeinturnoccurscolumnbycolumn,theinfluenceiseasily
seen, but in the case where it occurs at random, it is not easily
seen to human eyes.

It should be noted that a capacity element is disposed in
the current source circuit 420. However, a capacity element may
be substituted with a gate capacity of a transistor. In the
foregoing capacity element, the charge is accumulated by the
_setting operation of the current source circuit. Ideally, the
setting operation of the current source circuit may be carried
out only once at the time when the electric source is inputted.
Specifically, when the signal line drive circuit is operated,
during the first time period of the operation, it may bé.carried

out once. Because the charge amount accumulated in a capacity
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or said pixel. 4. Asignal line drive Circgi; conprising a current source
circuit, said current source circuit conprising: neans for converting a
first current into a voltage; neans for maintaining said converted voltage;
nmeans for converting said nmaintained voltage into a second current; and
nmeans for passing said second current through a current line or a pixel. 5.
A signal line drive circuit conprising: a current source circuit; and neans

for suppl yengmandi gkt abtPLegel fed! E0Xndngd 5 90A I0E0loR PIXEL, SR

current source circuit conprising: neans onverting a tirs

into a vol tage, an@afse f DIkIRIIHAIY AG ﬁ@itdcﬁgﬂﬁgat. eﬂox}lﬁ{(éfgﬁﬁn ”Pé‘é‘fi%{

converting said maintained voltage into a second current; d means
passi ng saadvaetety efimcided reightared iakb hi B8p2L18¢! d18h&RE of - tid

signal line drive circuit conprising: a plurality of current source circuit

corr espondiegktaurrent of the transistox‘connected_to the capacity element
flows. As a result, the charge amount accumulated in the capacity
element may be changed accompanying with the time elapse. When
the charge amount is changed, the current outputted fromthe current
source circuit, that is, the current inputted into the plxel is
also changed. As a result, the brightness of the pixel is also
changed. Then, for the purpose that the charge accumulated in
the capacity element does not vary, the setting operation of the
current source ci_rcuit is carried out periodically in a certain
cycle, the charge is refreshed, and the changed charge is again
restored to the original, the necessity occurs that the correct
amount of the charge must be again stored.

Supposing the case where the variation amount of the charge
accumulated in a capacity element is large, the relevant charge
is refreshed by carrying out the setting operation of the current

-sourcecircuit,thechangedchargeisagainrestoredtotheoriginal,
and the correct amount of the charge is again stored, accompanying
with this, the varlation of the current amount that the current
source circuit outputs becomes also large. Therefore, when the
setting operation is in turn carried out from the first row, the
variation of the current amount that the current source circuit
outputs may cause the display disturbance to the extent that it
is capable of being visibly recognized. Specifically, the change

of the brightness of the pixél which in turn occurs from the first
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plurality of wirings; a first and a second shift register; 125 a latch
circuit, wherein each of’ said respective plurality of current source
circuits conprises a capacity nmeans and a supplying means , wherein said
capacity nmeans converts supplied current Into voltage according to a
sanmpling pul se supplied fromsaid first shift register, said supplying
means supplies current corresponding to said converted voltage according to
a video si geul mayndawnaerthe dbspldptdisnirdiide aReACexeen®’ €hAd 1 fg
sanmpling pul se supplied fromsaid second shift register. 7. A signal line
drive circ@ppabdepef dedgg wisibly rawdgndcmdd Tnrthand cagdl CEf €heCsé € ing
respectively corresponding to a plurality of wirings; a first and a second
shift regi SPerataongichotilncuinn caneiedrouattontheditdt row, aut caeorsh
current source circuits has a capacity means and a supplying means, wherein
sai d capacPBy dteEABdeRatthercantationi ofithe candeshiathommtotita t theatixrSan Ce
circuits has converts supplied current into voltage according to a sanpling
pul se suppFPBHCEShr <kt & oMitpyt sshs faanalyies pérbetnd ¢ vemspladowpdesinstitat

t he ot her curreﬁt sogrce circuit has supplies current corresponding to said

converted VB¥ta¥€ SRLBFHIRG 2 PLuLalbby spfrilrings alharandomajal vanisty

. : . . . : d
circuit operates_agcordin o a sanpling pul se supplied fromsaid secon
Shift regig%e?gvangﬁges wgli occur.

On the other hand, in the case where the configuration shown
in Fig. 6C-E is employed for the current source circuit '420 . Since
the setting operation and the input operation are capable of being
carried out at the same time, it is suffiéient if the usual shift
register capable of in turn selecting from the first column to
the final column is disposed.

| Moreover, in Fig. 3B, although the setting operation is
carried out column by column, it is not limited by this. As shown
in Fig. 39, the setting operation may be carried out on a plurality
of columns at the same time. Here, that the setting operation
iscarriedoutona;ﬂuralityofcolumnsatthesametimeisreferred
to as polyphasing. It should be noted that in Fig. 39, although
two pieces of the constant current source for reference 109 are
disposed, the setting operation might be carried out from the
constant current source for reference separately disposed with
respect to these two pieces of the constant current source for
reference.

Now, the detailed configuration of the constant current
circuit 414 shown in Fig. 3B is shown in Fig. 40, Fig. 41. Fig.

40 shows a circuit for applying that of Fig. 6C to the portion
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8 . Asignal line drive-circuit conprising n pieces of;current source
circuits (n is natural nunber of 2 or nore) corresponding to a plurality of
wirings; a first and a second shift registers; a latch circuit, wherein
each of said n pieces of current source circuits has a capacity neans and a
suppl yi ng neans, wherein said capacity means that said n pieces of current
source circuits have convert supplied current into voltage according to a

sanplin sbesupnteretdsdupoe sdird it .SF1§0idllt sK @ sl pc et Bos i
negﬁs sgpg?fes current corresponding to gaid_converted voltageggggétgg%g to
a video sigmt ofrRigheikito sdial dattloriof Uile QRANRIMAS AU IdIHdRL R
sanmpl ing pul se supplied fromsaid second shift register. 9. The signal line
drive circuit afafarpdde casmyfdimnecseghantsabddivelriebsenaakatigngd, | i ne
drive circuit conprises m pieces of constant current sources for reference,
current vat4RESENRMEIRdherednafiteérm phecasenbt alnis sagueatindndrsvamaas f or
reference axe_set at 2: 21: : 2"'. 10. The signal line drive circuit as
clainediIP%nﬂFQﬁEQQﬁd(JainB 6-8, wherein said mpieces of constant current
sources for reference corresponds to bit different fromeach other. 11. The

signal line driv® &l%ui4?Aas theaiSHPLingaef enyideoCisdiomals sBippiiedeito
sanpl i ng qﬂé%?dgggghg%ééééggggggtuééﬂ}dgigtothetimingofthesampling
pulse supplied from the second shift register 411. Moréover, the
setting of the current source circuit 420 is carried out according
to the timing of the sampling pulse supplied from the first shift -
register415.Inthisway,1nthecasewhereithastheconfiguration
of Fig. 42A, the dot sequential drive is carried out.

It should be noted that in the case where only during the
time when the sampling pulse is outputted and the video signal
is supplied from the video line, the switch 101 (signal current
control switch) is turned to be ON-state, and when the sampling
pulse is not outputted and the video signal is not supplied from
the video line, the switch 101 (signal current control switch)
is turﬁed to be OFF-state, it is not correctly operated. Because
in the pixel, the switch for inputting the current remains to
be ON-state. In this state, when the switch 101 (signal current
control switch) is turned to be OFF-state, since the current is
not inputted into the pixel, the signal is not correctly capable
of being inputted.

Hence, in order to be capable of keeping the video signal

supplied from the video line and maintaining the state of the

switch 101 (signal current control switch), the latch circuit
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f i shift

r

egister are-outputted to a plurality of colums at the sane

time. 12. The signal |ine drive circuit as clained fn any one of O aims
6-8, wherein said plurality of wirings are a plurality of signal lines or a
plurality of current lines. 13. The signal line drive circuit as clained in

any one of Clains 6-8, wherein said first and said second shift register
are configured only with a flip-flop circuit , and said plurality of

Wi rings aresknisuanspekeat e’ﬂhelfatgﬂ_ecfifwf{ AsPengyiye 86%;?#5'%1%??& Shiy med

in any one of Clainms 6-8, wherein said first or sald secon

i's confi guwedhva isimpleccapl®si € lléient 8AE & awd tBhUr 8k ifay BE Ybhf{Qsréd €

random 15. The signal line drive circuit as clainmed 1h any one

sel ected at

of C ai ns €i8h aBRAMidiLaiit f Ihthiy wag, ctrﬁégamﬁlihbfﬂuié?&&.%t&itﬂ&tted,

configured with flip-flop circuit, a first latc

to which a colum

sel ecti on aiwjnddo sdgnaputd éd tanch auppdiiedOPEIah® by 8o Nms F fors €hecEi @b

control s
random 1

of

nal is inputted, and said plurality of wirings are selected at
inee therewitdnd odr i(wd gnialc currastctantedli swabyhPnes ofuriad Ns

resister

"6-8, wherein said first or said second shift register is configured with a
flip-flop EPrR&ON-statier or tothsh OFF -witiatle based on its video signal, and

thedotsequentialdriveiscapableofbeingrealizedbycontrolling

the supply of the current to the pixel.

However, in the case where the columns from the first column

to the final column are in turn selected, on the columns nearby

the first column, the time period for inputting the signal to

the pixel is long. On the other hand, on the columns nearby the

final column, even when the video signal has been inputted, soon,

the pixel of the next line is selected. As a result, the time

period during which the signal is inputted into the pixel is

shortened. In such a case, as shown in Fig. 42B, the time period

during which the signal is inputted into the pixel is capable

of being lengthened by dividing the scan line disposed in the

pixel 402 at the center. In this case, one piece of scan line

drive circuit is disposed on the left side and right side of the

pixel section 402, respectively, and the pixel is driven using

the relevant scan line drive circuit. If doing in such a way,

even the pixels disposed on the same column, the pixel on the

right side and the pixel on the left side are capable of shifting

the time period that the signal is inputted. In Fig. 42C, the

output waveform of the scan line drive circuits disposéd on the

right side and left side of the first line and second line and
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128 a colum selection signal is inputted, and a second latch to which a
| atch signal for selection is inputted, , and said plurality of wirings are
selected at random 17. The signal line drive circuit as clainmed in any one
of Clains 6-8, wherei.n said capacity neans mai ntains a voltage generated
between a gate and a source of a transistor of said supplying neans by a
current supplied when a drain and a gate of said transistor are in a
short-ci rcaigtertsipatise 182-Shp ¢ff ¥hal sbbbRABH M HelgdWtler2318! 8 Bfbyd ANy
one of Clainms 6-8, wherein said supplying means conprises atransistor, a
first sw tBy operatdmg at [thegwavedor desor INRIMEE F1y .J82€, AVbrAtHE H ik
said transistor, a second switch for controlling a conduction between a
const ant cemrthe leStrsiadd dis capahbbeof dedgahenirg thes gitflel pehEo& qUingd a
third swtch for controlling a conduction between a drain of said

transi st orWizheh £hsg ssdignalols Thepst tedlidtic¢hdr pygeli rchié tddts selqrigid.aln any
one of Clains 6-8, wherein said capacity neans maintains a voltage

gener at ed ¥tV els af aat bl taked towaerypfodirst or second transistor of said
suppl ying neans by a supplied current when drains and gates of both of said
first and secondl FRAYLEke Boked thatatBe settdingcopexat SomioE. t126 cutirenti gnall
line drive circuit as clainmed in any one of Clains 6-8, wherein said

suppl yi ng SRR G epit, A2Onay; be sfarmied ot by an pitienakd dmesh wa thi r st
and a secaond trégﬁﬁé?(n' a first switch for controlling a conduction

bet ween a Gat¥ J° Sipnneny; sovFcescdrsaddndisposeidsosr an and
our ce for b es I SepaEdiBsgorh e deriy Tai e dait ceruRSEdedr s
wher oi n SaPa IR SOE SeRERREART ETVET st Gver e Mor O FOF 81 o

moans by & eupsrr e cenret Eiprat A SaBR 4 ERSrEt S er O henarcheh 1 ot

and a secqutudaYatd @ de idk Q:hiqehcﬁr;v:rah%ii%%é}r;ﬁ%ﬁg?t&% \:kﬁg;gyr}%giirgﬂ%l

line drive circuit as clainmed 1 n any one 0

suppl yi g sERAte 60FBEL 6220, CHAY Y cdi-F{ 94 oﬁ:tlro;h‘nii ow&%‘%"&xés‘é&ik and a

second transistors, a first switch for contro a conduct ron-betwedn a

const ant  @pererticipusCeaboloncset Sk, Aindydbal dabfisdidhi iyl aRSLST 0T
a second switch for controlling a conduction of any one sel ect eg froma

conduct i owhieterdtve préideitermited ehlaegef kepitdihi AStapheltySbeemedt has
conduction between a gate of said first transistor and a gate o? salg
second tr &esinsdbschargaddordtioid onMbekveeR , 4 €5rofhs Aeft tingsbpapdt$8h

second transistors and said constant current source for reference. ' 1g0
of the current source circuilt 420, the setting operation of the
current source circuit 420 of all the columns may be carried out
even i1f it takes forany long time period. Specifically, the setting
operation of the current source circuit 420 of all the columns
may be carried out within one frame time period. Or, within one
frame time period, the setting operation is carried out to the
several columns of the current source circuits 420, as a result
. of this, taking for over several frame time period, the setting
operation of all the columns of the current source circuits 420

may be carried out. ‘

Moreover, in the present embodiﬁent, the case where one
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23. The signal line drive circuit as claimed in Caim20, wherein a gate
wi dth/gate length of said first and said second transistors is set at the

same values. 24 . The signal line drive circuit as clainmed in Caim?21,
wherein a gate width/gate length of said first and said second transistors
Is set at the sanme values. 25. The signal line drive circuit as clained in

Claim?22, wherein a gate width/gate length of said first and said second

transi st oreursefet saurthe d@&iﬁ'i@sdigﬁos deofi 9a3h |dcﬁ$.1rrﬁl{' éﬁ%éziﬁ St as
claimed in daim20, wherein a gate width/a gate length of sai I rs

transi st ordescstbedtatdves| biet ItdiegSre s inFah tabnAi dabe Wk Hda 20981 £s
| ength of said second transistor. 27. The signal line drive circuit as

cl ai med i na®lagnpRarakhty e0fi augeértwsdubéa gateulengad Bé adbgobbast
transistor is set at a value |arger than that of a gate width/ a gate
length of said sBkemdasramekempile,lthe Thsesilprd thaneofiFiye Tis@pplEsa
clainmed in Caim 22,
to the portion of the current source circuit of Fig. 3Bisconsidered.
The detailed configuration of the constant current circuit 414
in that case is shown in Fig. 43. Here, Fig. 43 shows a circuit
for applying that of Fig. 6A to the portion of the current source
circuit. In the configuration shown in Fig. 43, the setting
operation can be carried out to one of the current source, and
at the same time, the other current source can carry out the input
operation, by controlling the control line.

Moreover, the present inventionprovides a signal linedrive
circuit in which two shift registers (first and second shift
registers) are provided. As for these first and second shift |
registers, one is a current source circuit, the other is a circuit
for controlling the video signal, that is, a circuit for making
an :Lma'ge display, controlling, for example, a latch circuit, a
sampling switch and the switch 101 (signal current control switch)
and the like. Then, it is possible that the operation of the first
and second shift registers are independently carried out,
necessarilyitispossible that thesetting operationof the current
source circuit and the operation of the image display are
independently carried out. Since the setting operation. of the
current source circuit is capable of being précisely carried out

when it is carried out by taking an enough time, a confiQuration

of the présent invention in which the current source circuit and
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wherein a gate width/a-gate length of said first transistor is set at a
value larger than that of a gate width/ a gate length of said second

transi stor. 131 29. The signal line drive circuit as clainmed in any one
of Clainms 6-8 , wherein said supplying means conprises a transistor, a
first and a second switches for controlling supply of a current to said
capacity nmeans and a third switch for controlling a conduction between a
gate and atbealatch shrcuit e stapabletof igfiey dindepshdd¥y Sp¥rdted
connected to said first switch, a source of said transistor is connected to
sai d secontsswiprzheff@dtivelrain of said transistor is connected to said
third switch. 30. The signal line drive circuit as claimed in any one of
Cd ai ns 6-8, wherMeFeaee®. agpfPyi agunrendt sonpeesebreuttrirent stgnabrlivig cui t
i ncluding a fieces of transistors (a is natural nunber of 2 or nore), a
gate wi dt HHE Harelrentt phithairresepecveritigmnding claydut aligy@n s ~ ~
. 2a, andséhdrain current of said a pieces of transistors is at 2 : 21. 2a.

31. The sitRHEYR 3hEIG-i 98, 20 FQrEesRnd R Glrcadyt ddegram is shown in
Fig. 58.

It should be noted that the present embodiment is capable

of being optionally combined with Embodiments 1-3.

Embodiment 5

In this embodiment, the detailed structure and operation
of the signal line driver circuit 403 shown in Fig. 15(A) will
be described. In this embodiment, a description is made of the
signal line driver circuit 403 used in the case of performing
3-bit digital gradation.display.

Fig. 4 1s a schematic view of the signal line driver circuit
403 in the case of performing the 3-bit digital gradation display.
The signal line driver circuit 403 includes a first shift register
415, a second shift resister 411, a first latch circuit 412, a
second latch circuit 413, and a constant current circuit 414.

The operation will be briefly described below. The first
shift register 415 and the second shift resister 411 are formed
using a plurality of flip-flop circuits (FF), and is input with
a clock signal (S-CLK, (S1-CLK, S2-CLK)), a start pulse (S-SP
(S1-sp, S2-SP)), and an inverted clock signal (S-CLKb (S1-CLKb,
SZ-CLKb)). In accordance with the timing of these éignals,

sampling pulses are sequentially output therefrom.
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of Cainms 6-8) wherein-a transistor configuring said supplying nmeans
operates in a saturated region. 32. The signal line drive circuit as
claimed in any one of Claims 6-8, wherein an active |ayer of a transistor
configuring said current source circuit is formed using a polysilicon.
The signal line drive circuit as clainmed in any one 132 of Caims 6-8 (
wherein said first and said second shift registers operate at different

frequenci es. 34.rHe Isaeipl 104 bhiB6s Ja G KATR bSbN G $raRAnd idls
p1 xe ection in which a

circuit clained in any one o

Clains 1-8 and a

plurality shiptxeégistet uging @rd i gtpfuenid tiHg diﬁ‘ﬂ:iag-zt [ RARRGH \lﬁjﬂbuiﬁ:r

di sposed in a matrix shape, and a current is suppli Si
drive circ4ld.tTsaisdmpilghy puisés nevhden Rave Beer oipHtdsion Hd \WHiGta

fromsaid signa

light emtting device conprising a pixel section where a plurality of
areyistert4lbf amannputetoanteafprytalatyhobipbuet apze d-gagsed
in a matrix shape, and a signal line drive circuit conprising a plural
of currentdigital videwidigrals edpiantialy Datasd dop/Dirgataly Deftaniy)i hESse

W rings,

been input to the first latch circuit 412, and a video signal
1s retained in each column in accordance with the timing at which
the sampling pulse is input.

In the first latch circuit 412, upon completion . of
video-signal retaining in columns to the last column, during a
horizontal return period, a latch pulse is input to the second
latch circuit 413, and the 3-bit digital video signals (Digital
Data 1 to Digital Data 3) retained in the first latch circuit
412 are transferred in batch to the second latch circuit 413.
Then, the 3-bit digital video signals (Digital Data 1 to Digital
Data 3) forone line, which are retained in the second latch circuit
413, are input to the constant current circuit 414 at a time.

While the 3-bit digital video signals (Digital Data 1 to
Digital Data 3) retained in the second latch circuit 413 are input
to the constant current circuit 414, sampling pulses are again
-output in the shift register 411. Thereafter, the operation 1s
iterated, and video signals for one frame are thus processed.

There is a case where the constant current circuit 414 plays
a role of converting a digital signal into an analog signal. 1In
the constant current circuit 414, a plurality of current source
circuits 420 are provided. Fig. 5 is a schematic vie& of the

signal line driver circuit related to the three signal lines in
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a first and a second shift registers are provided, said plurality of pixels
have a light emitting device, a transistor for driving and a capacity

el enent fox naintaining a voltage between a gate and a source of said
transistor for driving, wherein, one frame period has a plurality of
sub-frame periods, said plurality of sub-frame period have a |ighting
period and an address period, said nethod conprising: converting a_supplled
current into a voltage according to a sanpling pulse supplied fromsaid
first shi fit“trlbdi%t(éﬁ%mﬁhﬂgioﬂwns said |ighting period by capacity means of

S SOt SOMCSS SREEUES, SARORUPRLYI 2, SUTLenl coresponding Lo sal ¢

current SR lhica s, ApIFUTBASTq U5 el RALY Sna 2o

scan lines and g hUbdtidt Youlsel Srdlifr 1o0SEY Ly il 52 02R¢had"d
b, and a terminal c. The current source circuit 420 is controlled
byasignal input fromthe terminala. Further, current is supplied
via a terminal b from a reference constant current source 109
conneéted to a currént line. Switches (signal current control
switches) l1l1toll3areprovidedbetween the current source circuit
420 and a pixel connected to a signal line Sn, and the switches
(signal current control switches) 111 to 113 are controlled by
l-bit to 3-bit video signals. 1In the case where the video signal
is a bright signal, a current is supplied £rom the current source
circuit to the pixel. On the contrary, in the case where the
video signal is adark signal, the switches (signal current control
switches) 111 to 113 are controlled not to supply current to the
pixel. That is, the current source circuit 420 has a capability
of flowing a predetermined current, and the switches (signal
current control switches) 111 to 113 control whether the current
is supplied to the pixel or not.

Referring to Fig. 5, the current lines and the reference
constant current sources are disposed in correspondence with
respective bits. The sum of the values of currents supplied from
the current sources of the respective bits is supplied to the
signal lines. That is, the constant current circuit 414 also

has a function of digital-analog conversion.

Note that the setting signal input from the terminal a

71



a signal line drive circuit conprising a plurality of first currentsource
circuits corresponding to said plurality of wirings, a first and a second,
shift registers are provided, said plurality of pixels have a light

emtting device, a second current source circuit, and a switch for :
control ling conduction between said Iight emtting device and said second
current source circuit, one frame period has a first and a second setting

operation periods ai d thod c rising: converting a supplied current
i ﬁto a vol %@%e%%‘i’b‘f%itﬁggﬁs S2EREHRY RP LR suppdded Egom, bae Fhnsl ishdftshift

(20t o MRSl 3h PR O AT ResR BT 00 D chRRY R O
LS S SRS U AR OR RS B PR LT
oL 0, LS SO On AL K PRSI MG ESR, P Pl bafihio?
shape, anGecause of a description with reference to an example of the case
of performing 3-bit digital gradation display, three current
gsource circuits 420 are provided for each column. When signal
currents supplied from the three current source circuits 420
connected to one signal line are set to a ratio of 1 : 2 : 4,
the current magnitude can be controlled at 2% = 8 levels.

In the signal }ine driver circuit shown in Fig. 5, although
dedicatedreferenceconstantcurrentsources109arerespective1y
disposed for the 1l-bit to 3-bit, the present invention is not
limited to this. As shown in Fig. 44, reference constant current
sources 109 the number of which is smaller than the number of
bits may be disposed. For example, it may be such that only the
reference constant current source 109 for the most significant
bit (3-bit in this case) is disposed; one current source circuit
selected from a plurality of current source circuits disposed
in one column is set; and using the current source circuit for
which the setting operation has already been performed, the
.operation is performed for other current source circuits. 1In
other words, the current source circuit for which the setting
operation has already been performed may be used to share setting
information.

For examplé, a setting operation is performed oﬂly for a

3-bit current source circuit 420. Then, using the current source
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a signal line drive circuit conprising a plurality of currentsource
circuits corresponding to said plurality of wirings, a first and a second
shift registers are provided, said plurality of pixels have a light
emtting device, wherein one frame period has.a plurality of horizontal
scan periods, said plurality of horizontal scan period has a setting _
operation period, respectively, said nethod Fonp{ising% durlngtsald setting
operation ' ' t i ral.ity. of curren our ¢
T cai o navEoay AAPEEE Ve nd Mo i oBathl ok bR o Th B S e

Gocording. 1Re8RatDbh % BHkeEa iRl BINEEOM B2L huld 72b13biErifd Rflee

during said setting operation period by capaci neans of ~ S

current s i; iof.S. fxp,]gla VA Lgh L L t] Vi ce
conpri si ng&gﬁ%ilﬁef Q1'slﬂeofzt [ gﬁg\?héei?ée@% p u%g*'l %ﬂo\éig‘%u?f-%ggé%ﬁ%&% d&q%r a_etl y of
pi xel s ar e4zlp SpeRed gatted t@tiniinals wWeeadhdcarsedRabubb1¢18G WeaHd1GH dr
conprising a plurality of current source circuits correSponding to said
plurality ofomtespesding fid o taansads¥oe0nd25hikigeos 64 Bf S AR,
1s5 said plurality of pixels have a light emtting device, wherein one
frame periadhadsa pths akiotycel termzrdl alisscedniedtadls ang sat thdidilt,
operation periods, said method conprising: during said setting operation
period, cagaétgoumems vbatagasd @fur alnfyrvbtLon s SHArsAYr CerensdWtorhave,
respectively converting a supplied current into a voltage according to a
sanpl i ng plderrenpsupplyingn teans s tots shddomegiddretichx i ng sai d setting
operation period by capacity neans of said plurality of current source
circuits. 39 . Refanmdhd &0 Hlgvi Ad. athe gheting toperatpiar disupeas orimedred

not for the current source circuits of the least significant bit

(1-bit in this case), but for the current source circuits of the
most significant bit (3-bit in this case). Thus, when the setting
operation is performed for the current source circuits of a
greater-value bit, the influence of variation in characteristics
of inter-bit current source circuits can be reduced. Suppose
the settingoperation is performed for the current source circuits
of the least significant bit (1l-bit in this case), information
related to the setting operation performed for the current source
circuits of the least significant bit is shared améng the current
séurce circuits of the upper bits. In this case, when the
characteristics of the respective current source circuits vary,
the values of currents of the upper bits lack precision. This
is because since upper-bit current source circuits produce outputs
having great current values, even when a small variation has
occurred in their characteristics, the influence of the variation
1smagnified,andalsooutputcurrentvaluesarealsovariédgreat.

In contrast, in the case where the setting operation is performed
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in any one of Clains 35-38, wherein said first and said second shift

regi sters operate at different frequencies. 40 . A nethod for driving a
light emtting apparatus as clainmed in any one of Cainms 35-38, wherein
said pixel section carries out a line sequential drive or a dot sequenti al
drive. 41. A nethod for driving a light emtting apparatus as clained in
any one of Clains 35-38) wherein said plurality of wirings are a plurality

of signal ¢in %ﬁe%u%ﬁ%&hk%& %ir&!ﬁﬂ%éﬂé‘%gst Siihificant bit (3-bit
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414 shown in Figs. 4, 5, and 44 are illustrated in Fig. 23, 24,

and 45 in detail.

In a current source circuit 420 provided in each column
shown in Figs 23, 24, and 45, whether or not a predetermined signal
current Igata 15 output to the signal 1ineSi (1sisn) is controlled
according to High or Low information contained in a 3-bit digital
video signal (Digital Data 1 to Digital Data 3) input from a second
latch circuit 413.

Fig. 45 is a circuit diagram in the case where thé current

source circuit of Fig. 6(A) is disposed in the signal line driver
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1s connected to one of the source region and the drain region

of the transistor 186, and the other is connected to one of

electrodes of a capacitor device 189. One of the source region

and the drain region of the transistor 188 is connected to a current

line 190, and the other is connected to one of the source region

and the drain region of the transistor 186.

One of theelectrodes of the capacitordevice 189 is connected
to the gate electrodes of the transistors 183 to 186, and the

othe; electrode is connected to Vss. The capacitor de‘vice 189

plays a role of retaining the gate-source voltages of the
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In the current source circuit 420, when the transistor 187
and the transistor 188 are turned ON, a current flows to the
capacitor device 189 from a reference constant current source
(not shown) connected to the current line 190. At this time,
the transistors 180 to 182 are OFF.

Chargeisthengraduallyaccumulated1nthecapacitordevice
189, and an potential difference begins to occur between both
the electrodes. When the potential difference between both the
electrodes has reached V.,, the transistors 183 to 186 are turned
ON.

The charge accumulation continues until the potential
differencebetweenboththeelectrodes,thatis,eachgate-source
voltage of the transistors 183 to 186 increases up to a desired
voltage. Inotherwords,thechargeaccumulationcontinuesuntil
the transistors 183 and 186 each reach é voltage that allows to
the signal current to flow.

Upon completion of the charge accumulation, the transistors
183 and 186 are fully turned ON.

Subsequently, in the current source circuit 420,
conductivity/non-conductivity of the transistors 180 to 182 is
_selectedaccordingtothe3-bitdigitalv1deosignal. For example,
when all the transistors 180 to 182 are turned to the conductive
state, the current supplied to the signal line (Si) corresponds
to the sum of the drain current of the transistor 183, the drain

current of the transistor 184, and the drain current of the

transistor 185. When only the transistor 180 has been turned
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As described above, the gate terminals of the transistors
183 to 185 are connected, whereby setting-operation information
can be shared. Here, the setting-operation information is shared
among the transistors disposed in the same column, but the pPresent
invention is not 1limited to this. For example, the
setting-operation information may be shared alsowith tranéistors
in a different column. That is, the transistor gate terminals
may be connected to the different column transistors. Thus, the
number of current source circuits to be set can be reduced.
Consequently, time required for the setting operation can be
reduced. Inaddition, since the number of circuits canbe reduced,
the layout area can be made small.

InFig. 24, thesettingoperation is performed for the current
source circuit with the transistors 182 being turned OFF. This
is for preventinga current leakage. Further, Fig. 46 is acircuit
diagram of a current source circuit in the case where a switch
203 is disposed in series with the transistor 182 in the structure
of Fig. 24. Referring to Fig. 46, the switch 203 is turned OFF
in the setting operation, and is turned ON in other time.

At this event, inFigs. 23, 24, and 46, when the drain current
of the transistor 183, the drain current of the transistor 184,
and the drain current of the transistor 185 are set to a ratio
of 1 : 2 : 4, the current magnitude can be controlled at 2° =

8 levels. Thus, when design is performed with the valyes of W

(channel width)/L (channel length) of the transistors 183 to 185
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set to 1l : 2 : 4, the respective ON currents are set to 1 : 2 :

4.

Fig. 24 shows the cn;rrent source circuit 420 having a circuit
structure different from that of Fig. 23. The current source
circuit 420 in Fig. 24 is structured such that a switch 191 and
a switch 192 are disposed to replace the transistors 186 to 188.

The current source circuit 420 shown in Fig. 24 is similar
in operation to the current‘ source circuit 420 shown in Fig. 23
except tﬁe point in that when the switches 191 and 192 are turned
ON, a current flows to the capacitor device 189 via the transistor
185 from the reference constant current source (not shown)
connected to the current line 190. Thus, a description thereof
will be omitted in this embodiment.

Meanwhile, in this embodiment, while all the transistors
contained in the current source circuit 420 shown in Fig. 23,
24, or 46 are of n-channel type, the present invention is not
limited to this. P-channel transistors may also be used.
Operation of the current source circuit 420 in the case of using
the p-channel transistors is similar to the operation described
above except the point in that the direction in which a current
flows '1s changed and the point in that the capacitor device is
.connected to not Vss but Vdd. Thus, a description thereof will
be omitted.

When using the p-channel transistors, the case where Vss
i1s not replaced with vdd, that is, the case where the current-flow
direction is not changed can be easily app}ied with the co;npa;'ison

between Fig. 6 and Fig. 7.
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each signal lineinFig. 5. However, asshowninFig. 2, aplurality
of current source circuits may be disposed for each signal line.
The diagram at this time is shown in Fig. 47. Similarly, although
one constant current source 109 is disposed for each bit in the
structure of Fig. 44, the constant current source 109 may be shared
by the plurality of bits, as shown in Fig. 48,

Note that, in this embodiment, the description has been
made of the structures and operations of the signal iine driver
circuits in the case where the 3-bit digital gradation display
'ls carried out. However, the present invention is not limited
to the 3-bit. It is possible that signal line driver circuits
corresponding to arbitrary number of bits are designed with
reference to this embodiment, thereby performing display with
an arbitrary number of bits. In addition, this embodiment may
be arbitrarily combined with Embodiments 1 to 4.

Further, with reference to this embodiment, for example,
multi phases and dot-sequential drive can be easily realized when
performing display with an arbitrary number of bits. The setting
operation is not necessary sequentially performed for the current
source circuits in the columns from the first column, and the
setting operation can be performed at random for the current source
circuit. 1In that case, the decoder circuit shown in Fig. 37 and

circuits shown in Figs. 38(A), 38(B) can be used.

Embodiment 6

The constant current source for reference 109 for supplying
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with a signal line drive circuit on the substrate, or is disposed
to the exterior of the substrate using IC or the like. In the
case where these are integrally formed on the substrate, it may
be formed with any one of the current source circuits shown in
Fig. 6-Fig8 andFig. 31-Fig. 35. Or, simply one piece of transistor
i1s disposed, which may control the current value corresponding
to the voltage applied to the gate. In the present Embodiment,
an example of the current source for reference 109 will be described
below.

In Fig. 25, as an example, the simplest case is shown.
Specifically, this is a method in which the voltage of the gate
1s adjusted by applying the voltage to the gate of the transistor,
and the case where 3 pieces of current line are required is shown.
If only one plece of the current line is required, the current
lines corresponding to the transistors 1840, 1850 may be simply
deleted from the configurations shown in Fig. 25. In Fig. 25,
the largeness of the current is controlled by adjusting the gate
voltage applied to the transistors 1830, 1840 and 1850 from the
exterior via the terminal £. It should be noted that at this time,
when it is designed by making W/L values of the transistors 1830,
1840 and 1850 into the ratio of 1: 2:4, the ratio of the ON-state
current becomes 1: 2: 4.

Next, in Fig. 26A, the case where the current is supplied
from the terminal £ is illustrated. As shown in Fig. 25, in the
case where it is adjusted by applying the voltage to t;le gate,

the current value of the transistor may vary by the temperature
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characteristics or the like. However, as in Fig. 268, when it
is inputfed by means of the current, its influence is capable
of being suppressed.

It should be noted that in the case of the configurations
shown in Fig. 25, Fig. 26A, during the time when the current is
passed through the current line, it is necessary to continue to
input the voltage or current from the terminal f£f. However, in
the case where it is not necessary to pass the curreﬁt through
the current line, it is not necessary to input the voltage or
current from the terminal £.

Moreover, as shown in Fig. 26B, switches 1870, 1880, and
a capacity element 1890 may be added to the configuration of Fig.
26A. Then, even when the current is supplied to the current line,
it is possible to stop the supply (supply of the current or voltage
inputted from the terminal f£f) from the IC for reference, the
consuming power becomes smaller. It should be noted that in Fig.
25, Fig. 26, it has shared the informationwith the other transistor
for current source disposed at the constant current source for
reference. Specifically, the gates of tranéistors 1830, 1840 and
1850 were connected to each other.

Hence, in Fig. 27, the case where the setting operation
is carried out to the respective current source circuits is shown.
In Fig. 27, the current is inputted from the terminal £, and the
timing is controlled by the signal supplied from the terminal
e. It should be noted that the circuit shown in Fig. 27 is an

example to which the circuit of Fig. 6A is applied. Therefore,

the setting operation and the input operation are not carried
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out at the same time. Therefore, in the case of this circuit,
it is necessary that the setting operation with respect to the
constant current source for reference is carried out at the timing
when the current is not required to pass the current through the
current line.

In Fig. 28, an example of the constant current source for
reference 109 which has been polyphased is shown. Specifically,
it corresponds to the current source fbr reference 109 to which
the configuration shown in Fig. 39 is applied. In the case of
being polyphased, the circuits of Fig. 25, Fig. 26 and Fig. 27
may be applied. However, since the current values supplied to
‘the current lines are the same, as shown in Fig. 28, when the
-setting operation is carried out with respect to the respective
current source circults using one current, the number of currents
inputted from the exterior can be reduced.

It should be noted that the present Embodiment is capable

of being optionally combined with Embodiments 1-5.

Embodiment 7

In the above embodiments, primarily, the case where the
signal current control switch exist has been described. In this
embodiment, a description will be made of a case where the signal
current control switch is not provided, that is, a case where
a current (constant current) disproportional to a video signal
is supplied to a wiring different from a signal line. 1In this
case, the switch 101 (signal current'control swich) hoes not

need to be disposed.
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does not exist is similar to the case where the signal current
control switchexists, except for the absence of the signal current
control switch. Thus, the case will be briefly described, and
descriptions of the similar portions will be omitted here.

For comparisonwith the case where the signal current control
switch is disposed, Fig. 29 shows a structure corresponding to
Fig. 1, and Fig. 30 shows a structure corresponding to Fig. 2.
Fig. 49(A) shows a structure corresponding to Fig. 3(B).
According to the structures shown in Figs. 1, 2, and 3B, the signal
current control switch is controlled by the video signal to output
the current to the signal line. In the structure shown in Figs.
29, 30, and 49A, however, the current is output to a pixel current
line, and the video signal is output to the signal 1line.

A schematic view of the pixel structure in the above case
is shown in Fig. 49(B). Next, a pixel operating method will be
briefly described. First, when a switching transistor is ON,
a video signal is passed through a signal line, is input to a
pixel, and is then stored into a capacitor device. A driving
transistor is turned ON or OFF depending on the value of the video
signal. On the other hand, a current source circuit has a
capabilityof flowing a constant current. Hence, when the driving
transistor is ON, the constant current flows to a light emitting
device, and the light emitting device emits light. When the
driving transistor is OFF, since no current flows to the light
emitting device, the light emitting dev:ljce does not emi‘t light.

In this manner, an image is displayed. In this case, however,
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onlytwostates;namely,emissionornon-emission,canbediéplayed.
For this reason, multi-gradationis implementedusing, for example,
a time gradation method and area gradation method.

Note that, for the portibn of the current source circuit,
any one of circuits of, for example, Figs. 6 to 8, and 31 to 35
is used. The setting operation may be performed to enable the
current source circuit to be flown with a constant current. When
performing the setting operation for the current source circuit
of the pixel, the operation is performed by inputting the current
through a pixel current line. The setting operation for the
current source circuit of the pixel may be performed an arbitrary
number of times at arbitrary time and an arbitrary timing. The
setting operation for the current source circuit of the pixel
can be performed completely independent of an operation for
displaying an image. Preferably, the setting operation is
performed when charge stored in the capacitor device provided
in the current source circuit leaks.

Next, the detailled structure of a constant current circuit
414 of Fig. 49(A) is shown in Fig. 50. Shown in Fig. 50 is the
circuit in the case where Fig. 6(A) is applied to the portion
of a current source circuit. 1In addition, a case is considered
in which Fig. 30 is applied to the portion of the current source
circuit of Fig. 49(A). The detailed structure of the constant
current circuit 414 in the above case is shown in Fig. 51. Here,
Fig. 51 shows a circuit in the case where Fig. 6(A) is applied
to the portion of the current source circuit. 1In the s%ructure

shown in Fig. 51, the setting operation is performed for one of
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operation can be simultaneously performed with the other current
source.

Note that the case where the signal current control switch
does not exist is similar to the case where the signal current
control switchexists, except for the absence of the signal current
control switch. Thus, a detailed description thereof will be
omitted. |

Thisembodimentmaybe arbitrarilycombinedwithEmbodiments

1 to 6.

Embodiment 8

The present Embodiment of the present invention will be
described below with reference to Fig. 52. In Fig. 52A, the signal
linedrivecircuit isdisposed above the pixel section, theconstant
current circuit is disposed below the pixel section, the current
source A is disposed in the foregoing signal line drive circuit,
and the current source Bis disposedin the constant current circuit.
Supposing that the currents supplied form the current sources
A, B are IA, IB, and the signal current supplied to the pixel
is I data, the equation IA = IB + I data is held. Then, when the
signal current is written into the pixel, it is set so that the
current is supplied from both the current sources A and B. At
this time, when IA and IB are enlarged, thereby capable of
accelerating the writing speed of the signal current with respect

f

to the pixel.

At this time, the setting operation of the current source
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B is carried out using the current source A. The current that
the current of the current source B has subtracted from the current
of the current source A flows through the pixel. Therefore, a
varlety of influences such as noise or the like can be reduced
by carrying out the setting operation of the current source B
using the current source A.

In Fig. 52B, the constant current source for reference
(hereinaftér, referred to as constant current source) C, E is
disposed above and below the pixel section. Then, the setting.
operation of the current source circuit disposed in the signal
line drive circuit and constant current circuit is carried out
using the current sources C, E. The current source D corresponds
to the current source setting the current sources C, E, and the
current for reference is supplied from the exterior.

It should be noted that in Fig. 52B, the constant current
circuit disposed below the pixel section may be made a signal
line drive circuit, thereby capable of disposing the signal line
drive circuits at both above and below. Then, each of them takes
charge of control of the upper portion and lower portion of the
screen (the whole of the pixel section) in half. By doing it in
this way, the pixels can be controlled by two lines simultaneously.
Therefore, it is possible that it takes a long time to carry out
the setting operation (signal input operation) to the current
source of the signal line . drive circuit, the pixel, the current
source of the pixel and the like. Therefore, the setting is capable
of being Qore precisely car;ied out. ,

The present Embodiment is capable of being optionally
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Example 1
In this example, the time gradation method will be described

in detail by using Fig. 14. In display devices such as liquid
crystal display devices and light emitting devices, a frame
frequency is normally about 60 Hz. That is, as shown in Fig.
14(3), screen re'ndering is performed about 60 times per second.
This enables flickers (flickering of a screen) not to be recognized
by the human eye. At this time, a period during which screen
rendering is performed once is called one frame period.

As an example, in this example, a description will be made
of a time gradation method disclosed in the publication as Patent
Document 1. In the time gradation method, one frame period is
divided into a plurality of subframe periods. In many cases,
the number of divisions at this time is identical to the number
of gradation bits. For the sake of a simple description, a case
where the number of divisions is identical to the number of
gradation bits is shown. Specifically, since the 3-bit gradation
is employed in this example, an example is shown in which one
frame period is divided into three subframe periods SF1 to SF3
(Fig. 14(B)).

Each of the subframe periods includes an address (writing)
period Ta and a sustain (light emission) period (Ts). The address
period is a period during which a video signal is written to a

pixel, and the length thereof is the same among respective subframe

periods. The sustain period is a period during which the light
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emitting device emits light or does not emit light in response
to the video signal written in the address period. At this time,
the sustain periods Tsl to Ts3 are set at a length ratio of Tsl :
Ts2 : Ts3 = 4 : 2 : 1. More specifically, the length ratio of
n sustain periods is set to 2!™% ; 2™ . ;2! : 2° pepending
onwhichone of the sustainperiodsalight emittingdevice performs
emission or non-emission in, the length of the period during which
each'pixel emits light in one frame period is determined, and
the gradation representation 1s thus performed.

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. 16(B). A current input method is applied to the pixel
shown in Fig. 16(B).

First, the following operation is performed during the
address periodTa. A firstscanningline 602 and a second scanning
line 603 are selected, and TFTs 606 and 607 are turned ON. A
current flowing through a signal line 601 at this time is used
as a signal current Isata. Then, when a predetermined charge has
been accumulated in a capacitor device 610, selection of the first
scanning line 602 and the second scanning line 603 is terminated,
and the TFTs 606 and 607 are turned OFF,

Subsequently, the following operation is performed in the
sustain period Ts. A third scanning line 604 is selected, and
a TFT 609 is turned ON. Since the predetermined charge that has
been written is stored in the capacitor device 610, thé'TFT 608

is already turned ON, and a current identical with the signal
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current Ig.:a £lows thereto from a curreht line 605. Thus, a light
emitting device 611 emits light.

The operations described above are performed in each
subframe period, thereby forming one frame period. According
to this method, the number of divisions for subframe periods may
be increased to increase the number of display gradations. Also,
the order of the subframe periods does not necessarily need to
be the order from an upper bit to a lower bit as shown in Figs.
14(B) and 14(C), and the subframe periods may be disposed at random |
within one frame period. In addition, the order may be variable
within each frame period.

Further, a subframe period SF2 of an m-th scanning line
is shown in Fig. 14(D). As shown in Fig. 14(D), in the pixel,
upon termination of an address period Ta2, a sustain period Ts2
is immediately started.

Next, the portion related to the current source circuit
of the signal driver circuit, especially a driving method of the
portion related to the setting operation will be described.

Note that it is described in the above embodiments that
the current source circuit has the method in which a setting
operation and an input operation can be simultaneously performed
and the method in which these operations cannot be simultaneously
performed.

In the. former current source circuit capable of
simultaneously performing the setting operation and the input
operation, the timing of conducting each operétion‘is not

particularly limited. This 1s also the same in the case where
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a plurality of current source circuits are arranged in one column
as shown in Fig. 2, Fig. 44, or the l1ike. However, in the latter
current source circuit not capable of simultaneously performing
the setting operation and the input operation, the timing of
conducting the setting operation needs to be devised. In the
case of adopting the time gradation method, the setting operation
needs to be performed while the output operation is not performed.
For example, in the .ca'se of the structure of the driver portion
of Fig. 1 and the pixel with the structure of Fig. 16(B), the
setting operation needs to be conducted in the period except the
addressperiodTainanyscanninglineinapixelportion. Further,
in the case of the structure of the driver portion of Fig. 30
and the pixel with the structure of Fig. 49(B), the setting
operation of the current source circuit arranged in the driver
portionneeds tobe conducted in the period duringwhich the setting
operation is not conducted for the current source circuit arranged
in the pixel.

Note that, at this .time, a frequency of a shift register
that controls the current source circuit may be set at a low speed
in some cases. Thus, the setting operation of the current source
circuit can be performed for an enough time with accuracy.

Alternatively, the setting operation of the current source
circuit may be performed at random by using the circuit shown
in Figs. 37 to 39 or the like as the circuilt (the first shift
register) for controlling the current source circuit. Then, even

1f the periods during which the setting operation can be performed

are dotted about one frame, the periods are effectively utilized,
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thereby being capable of performing the setting operation.
Further, it may be such that the setting operation for all the
current source circuits is not conducted in one frame period but
conducted in several frame periods or more. From the above, tﬁe
setting operation of the current source circuit can be performed
for an enough time with accuracy.

In the present invention, independent operations of the
first shift register and the second shift register can be fully
conducted by means of providing the first shift register that
controls the current source circuit 420 and the second shift
register that controls the image display circuit. The second
shift register is used when the input operation is performed,
and the first shift register is used when the setting operation
is performed. Then, the first shift register can be operated
at a low speed while the second shift register is operated at
a high speed. Accordingly, it 1s possible that the setting of
the current source circuit 420 spend as much as time as it is
conducted precisely. Note that in the case of the structure of
the driver portion of Fig. 1 and the pixel with the structure
of Fig. 16(B), the input operation may be conducted in the period
during which the scanning line in the pixel portion is selected
(address period Ta). Further, in the case of the structure of
the driver portion of Fig. 1 and the pixel with the structure
ofFigh49(B),thesettingoperathm1ofthecurrentsourcecircuit
‘arranged in the driver portion may be conducted in the period
duringwhich the setting operation is not cbnd_ucted for thé current

source clrcuit arranged in the pixel.
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Thils example can be arbitrarily combined with Examples 1

to 8.

Example 2

In the present Example, an example of the configuration
of the circuit of the pixel provided in the pixel section will
be described below with respect to Fig. 13 and Fig. 53.

It should be noted that if the pixel has the configuration
including the portion into which the current is inputted; it can
be applied to any kind of pixel configurations.

The pixel of Fig. 13A has a signal line 1101, a first and
second scan lines 1102, 1103, a current line (electric source
line) 1104, a TFT for switching 1105, a TFT for maintaining 1106,
a TFT for driving 1107, a TFT for converting and driving_lLOB,
a capacity element 1109 and a light emitting device 1iio. The
signal line 1101 is connected to the current source circuit 1111.

It should be noted that the current source circuit 1111
corresponds to the current source circuit 420 disposed in the
signal line drive circuit 403.

As for the pixel of Fig. 13A, the gate electrode of the
TFT for switching 1105 is connected to the first scan line 1102,
the first electrode is connected to the signal line 1101, the
second electrode i1s connected to the first electrode of the TFT
for driving 1107, and the first electrode of the TFT for converting
and driving 1108. The gate electrode of the TFT for maintaining
110615connectedtothesecondscanline1103,thefirsteiectrode

is conﬁected to the signal line 1102, and the second elecfrode
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is connected to the gate electrode of the TFT fdr driving 1107
and the gate electrode of the TFT for converting and driving 1108,
The second electrode of the TFT for driving 1107 is connected
to the current line (electric source line) 1104, the second
electrode of the TFT for converting and driving 1108 is connected
to one of the electrodes of the light emitting device 1110. The
capacity element 1109 1s connected between the gate electrode
and the second electrode of the TFT for converting and driviﬂg
1108, and maintains the voltage between the gate/source of the
TFT for converting and driving 1108. The predetermined potentials
are inputted to the current line (electric source line) 1104 and
theotherelectrodeof thelightemittingdevice 1110, respectively,
and each has a potential different from each other.

It should be noted that the case of the pixel of Fig. 13A
corresponds to the case where the circuit of Fig. 33B is applied
to the pixel. However, since the directions that the currents
floware different, the polarities of the transistor are contrary.
The TFT for driving 1107 of Fig. 13A corresponds to the TFT 126
of Fig. 33B, the TFT for converting and driving 1108 of Fig. 13A
corresponds to the TFT 122 of Fig. 33B and the TFT for maintaining
1106 of Fig. 13A corresponds to the TFT 124 of Fig. 33B.

The pixel of Fig. 13B has a signal line 1151, a first and
second scan lines 1142, 1143, a current line (electric source
line) 1144, a TFT for sWitching 1145, a TFT for maintaining 1146,
a TFT for converting and driving 1147 a TFT for driving 1148,

a capacity element 1149 and a light emitting device 1140. The

signal line 1151 is connected to the current source circuit 1141.
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It should be noted that the current source circuit 1141
corresponds to the current source circuit 420 disposed in the
signal line drive circuit 403.

As for the pixel of Fig. 13B, the gate.electrode of the
TFT for switching 1145 is connected to the first scan line 1142,
the first electrode is connected to the signal line 1151, the
second electrode is connected to the first electrode of the TFT
for driving 1148, and the £irst electrode of the TFT for converting
and driving 1148. The gate electrode of the TFT for maintaining
1146 is connected to the second scan 1ine 1143, the first electrode
is connected to the first electrode of the TFT for driving 1148,
~and the second electrode is connected to the gate electrode of
the TFT for driving 1148 and the gate electrode of the TFT for
converting and driving 1147. The second electrode of the TFT for
converting and driving 1147 is connected to the current line
(electric source line) 1144, the second electrode of the TFT for
converting and driving 1147 is connected to one of the electrodes
of the light emitting device 1140. The capacity element 1149 is
connected between the gate electrode and the second electrode
of the TFT for converting and driving 1147, and maintains the
voltage between the gate/source of the TFT for converting and
driving 1147. The predetermined potentials are inputted to the
current line (electric source line) 1144 and the other electrode
of the light emitting device 1140, respectively, and each has
a potential different from each other.

It should be noted that the case of the pixel of %ig. 13B

.corresponds to the case where the circuit of Fig. 6B is applied
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to the pixel. However, since the directions that the currents
floware different, the polarities of the transistor are contrary.
The TFT for converting and driving 1147 of Fig. 13B corresponds
to the TFT 122 of Fig. 6B, the TFT for driving 1148 of Fig. 13B
corresponds to the TFT 126 of Fig. 6B and the TFT for maintaining
1146 of Fig. 13B corresponds to the TFT 124 of Fig. 6B.

The pixel of Fig. 13C has a signal line 1121, a first scan
line 1122, a second scan line 1123, a third scan line 1135, a
current line (electric source line) 1124, a TFT for switching
1125, a current line for pixel 1138, a TFT for deleting 1126,
a TFT for driving 1127, a capacity element 1128, a TFT for current
source 1129, a TFT for mirror 1130, capacity element 1131, a TFT
for current input 1132, a TFT for maintaining 1133, and a light
emitting device 1136. The current line for pixel 1138 is connected
to the current source circuit 1137.
As for the pixel of Fig. 13C, the gate electrode of the

TFT for switching 1125 is connected to the first scan line 1122,
the first electrode of the TFT for switching 1125 is connected
to the signal line 1121, the second electrode of the TFT for
switching 1125 i1s connected to the gate electrode of the TFT for
driving 1127, and the first electrode of the TFT for deleting
1126. The gate electrode of the TFT for deleting 1126 is connected
to the second scan line 1123, the second electrode of the TFT
fordeleting 1126 is connected to the current line (electric source
line) 1124. The first electrode of the TFT for driving 1127 is

connected to one of the electrode of the light emitting device

1136 and the second electrode of the TFT for driving 1127 1s
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1129. The second electrode of the TFT for current source 1129
is connected to the current line 1124. One of the electrodes of
the capacity element 1131 is connected to the gate electrode of
the current source TFT 1129 and the gate electrode of the mirror
TFT 1130, and the other electrode is connected to the current
line(electricsourceline)1124.Thefirstelectrodeofthemifror
TFT 1130 is connected to the current line 1124, and the second
electrode of themirror TFT 1130 is connected to the first electrode
of the current input TFT 1132. The second electrode of the current
input TFT 1132 is connected to the current line (electric source
line) 1124, and the gate electrode of the current input TFT 1132
is connected to the third scan line 1135. The gate electrode of -
the current maintaining TFT 1133 is connected to the third scan
line 1135, and the first electrode of the current maintaining
TFT 1133 is connected to the current line fbr pixel 1138, and
the second electrode of the current maintaining TFT 1133 is
connected to the gate electrode of the current source TFT 1129
and the gate electrode of the mirror TFT 1130. The predetermined
potentilals are inputted into the current line (electric source
line) 1124 and tﬁe other electrode of the light emitting device
1136, respectively, and each has a potential different from each
other.

It should be noted that the current source circuit 1137 .

corresponds to the current source circuit 420 disposed in the

signal line drive circuit 403.

It should bé noted that the case of the pixel of Fig. 13C
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to the pixel of Fig. 49B. However, since the directions that the

currents flow are different, the polarities of the transistors

are contrary. It should be noted that the TFT for deleting 1126

has been added to the pixel of Fig. 13C. The length of the lighting
time period is capable of being controlled by the TFT for deleting
1126.

The TFT for switching 1125 is in charge of controlling the
supply of the video signal to the pixel. The TFT for deleting
1126 is in charge of discharging the charge maintained in the
capaclty element 1131. As for the TFT for driving 1127, the
conduction or non-conduction 1s controlled according to the
charge maintained in the capacity element 1131. The current source
TFT 1129 and the mirror TFT 1130 form a current mirror circuit.
The predetermined potentials are inputted into the other electrode
of the current line 1124 and the light emitting device 1136, and
each has a potential different from each other.

Specifically, when the TFT for switching 1125 is turned
ON, the video signal is inputted into the pixel through the signal
line 1121 and stored in capacity element 1128. Then, the TFT for
driving 1127 is turned ON or OFF depending on the value of the
video signal. Hence, in the case where the TFT for driving 1127
is turned ON, a certain current flows through the light emitting
device and the 1ight emitting device emits the light. In the case
where the TFT for drive 1127 is turned OFF, the current does not
flow through the light emitting device, and the light ‘emitting

device does not emit the 1ight. In this way, an image is displayed.
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It should be noted that the current source circuit of Fig.

13C is configured with a current source TFT 1129, a mirror TFT

1130, a capacity element 1131, a current input TFT 1132 and a

maintaining TFT 1133. The current source circuit has the ability

of passing a certain current. Into this current source circuit,

the current is inputted through the current line for pixel 1138,

and the setting operation is carried out. Therefore, even if the

characteristicsofthetransistorsconfigurihgthecurrentsource

circuit varies, the variation of the largeness of the current

supplied from the current source circuit to the light emitting

device will not occur. The setting operation to the current source

circuit of thepixel canbe carried out regardless of the operations

of the TFT for switching 1125 and the TFT for driving 1127.

The case of the pixel shown in Fig. 53A corresponds to the

case where the circuit of Fig. 6A is applied to a pixel of Fig.

49B. However, since the directions that the currents flow are

different, the polarities of the transistors are contrary. The

pixel showninFig. 53Ahas the current source TFT 1129, the capacity

element 1131, the maintaining TFT 1133, the current line for pixel

1138 (Ci) and the like. The current line for pixel 1138 (Ci) is

connected to the current source circuit 1137. It should be noted

~that the current source circuit 1137 corresponds to the current

source circuit 420 disposed in the signal line drive circuit 403.

The case of the pixel shown in Fig. 53B corresponds to the

case where the cilrcuit of Fig. 7A is applied to a pixel of Fig.

49B. However, since the directions that the currents flow are

different,'the polarities of the transistors are contrary. The
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pixelshowninFig. 53Bhas the current source TFT 1129, the capacity

element 1131, themaintaining TFT 1133, the current line for pixel

1138 (Ci) and the like. The current line for pixel 1138 (Cli) 1is

connected to the current source circuit 1137. It should be noted

that the current source circult 1137 corresponds to the current

source circuit 420 disposed in the signal line drive circuit 403.

The polarities of the current source TFT 1129 are different

between the pixel shown in Fig. 53A and the pixel shown in Fig.

53B. Then, the connections of the capacity element 1131 and the

maintaining TFT 1133 are different due to the fact that the

polarities are different. In this way, a variety of pixels having

different configurations exist. By the way, the pixels described

so far can be largely classified into two types. One of the types

is a type in which the current is inputted into the signal line

according to the video signal. This corresponds to those of Fig.

13A, Fig. 13B and the like. In this case, the signal line drive

circuit has a signal current control switch as shown in Fig. 1

and Fig. 2.

Then, the other type is a type in which a video signal is

inputted into the signal line and a constant current having no

relation to the video signal is inputted into the current line

for pixel, that is, corresponding to the case of the pixel as

shown in Fig. 49B. This type corresponds to those of Fig. 13C,

Fig. 53A, Fig. 53B and the like. In this case, the signal line

drive circuit does not have a signal current control switch as

those of Fig. 29 and Fig. 30 does not.

Subsequently, a method of driving according té the
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respectivepixeltypeswillbedescribedwithreferencetoatﬁming'
chart. First, the case where the digital tone and the time tone
are combined will be described below. However, this is changed
depending upon the types of the pixels and the configurations
of the signal line drive circuits. Specifically, as already
described, in the case where the setting operation of the signal
line drive circuit to the current source circuit is carried out
atthesametimewiththeinputoperatidn,thetimingofthesetting
operation of the signal line drive circuit to the current source

- clrcuit is not particularly limited. Hence, a method of driving
in the case where the timing of the setting operation of the signal
line drive circuit to the current source circuit and the input

. operation cannot be carried out simultaneously will be described
below with reference to the timing chart.

First, the case of the pixel type in which the current is
inputted into the signal line according to the video signal will
be described below. Suppose that the pixel is that of Fig. 13A
or Fig. 13B. Suppose that the signal line drive circuit has the
configuration of Fig. 3B. The timing chart of this time is shown
in Fig. 54.

Defining that tones of 4 bits are expressed, and for
simplifying it, suppose that the number of sub-frames is made
4. First, the first sub-frame period SF1l is initiated. The scan
.line (first scan line 1102 shown in Fig. 13A, or first scan line
1132 shown in Fig. 13B) is selected line by line, the current
1s inputted from the signal line (reference numeral 1161 shown

in Fig. 13A or reference numéral 1131 shown in Fig. 13B). This
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the lighting period Tsl is terminated, the next sub-frame period
SF2 is initiated, it is made scan the same as SF1l. Subsequently,
the next sub-frame period SF3 is initiated, and it is made scan
the same as SF2. However, since the length of the lighting period
Ts3 is shorter than the length Ta3 of the address period, forcibly
making it not emit. Specifically, the inputted video signal is
deleted. Or, it is made not pass the current through the light
emitting device. In order to deléte, the second scan line (the
second scan line 1103 shown in Fig.13A or the second scan line
1133 shown in Fig. 13B) is selected line by line. Then, the video
signal is deleted and the light emitting device is made in a
non-light emitting state. Subsequently, the next sub-frame SF4
is initiated. Here, it is also made scan the same as SF3, and
similarly it is made in a non-light emitting.state.
Hereinbefore, an image display operation, that is, the
timing chart concerning with the operation of the pixel has been
described. Next, the timing of the setting operation of the current
source circuit diséosed in the signal line drive circuit will
be described below. As for the current source circuit described
here, it is defined that the setting operation  and the input
operation cannot be carried out at the same time. The input
operation of the current source circuit disposed in the signal
line drive circuit is carried out during the address periods (Tal,
Ta2 and the like) in the respective sub-frame periods. Therefore,
the setting operation of the current source circuit disbosed in

" the signal line drive circuit may be carried out dufing the time
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except for the address periods. ﬁence, as shown in Fig. 54, during
the setting operation periods Tbl, Tb2 as the time except for
the address period, the setting operation of the current source
circuit disposed in the signal line drive circuit may be carried
out. It should be noted that the setting operation of the current
source circuit disposed in the signal line drive circuit might
be carried out only during either of Tbl or Tbh2, or the setting
operation may be carried out by utilizing both of the periods.

Next, the type of a pixel which inputs a video signal into
the signal line and inputs a constant current not relating to
the video signal into the current line for pixel will be described
below. It is defined that the signal line drive circuit is the
configuration of Fig. 49A. It 1s defined that the pixel is that
of Fig. 13C, Fig. 49B, Fig. 53A, Fig. 53B or the like. However,
in the case of this pixel configuration, it is necessary to carry
out thesettingoperationwithrespect tothe current source circuit
of the pixel, too. Therefore, a method of driving, that is, the
timing chart becomes different depending upon whether the setting
operation of the current source circuit of the pixel and the input
operation are capable of being carried out at the same time or
not. First, the case where the setting operation of the current
source circult of the pixel and the input operation can be carried
out at the same time, that is to say, a method of driving in the
case of the pixel of Fig. 13C is shown in the timing chart of
Fig. 55.

First, an image display operation, that is, the oi)eration

concerning with a trahsist-or for switching and a transistor for
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since it is almost the same as the case of Fig. 54, it will be
briefly described.
First, the first sub-frame period SF1 is initiated. The
- scan line (first scan line 1122 of Fig. 13C) is selected line
by line, and the video signal is inputted from the signal line
(reference numeral 1121 in Fig. 13C). This video signal is usually
represented by voltage, but it may be represented by current.
Then, when the lightingperiodTsl isterminated, the next sub-frame
period SF2 is i1nitiated, and it is made scan the same as SF1.
Subsequently, the next sub-frame period SF3 is initiated, and
it is made scan the same as the prior one. However, since the
length of the lighting period Ts3 is shorter than the length of
the address period Ta3, forciblymaking it not emit. Specifically,
the inputted video signal is deleted. Or, it is made not pass
the current through the 1light emitting device. In order to delete,
the second scan line (second scan line 1123 in Fig.13C) is selected
line by line. Then, the video signal is deleted, the TFT for driving
© 1127 becomes in an OFF-state and the light emitting device is
made in a non-light emitting state. Subsequently, the next
sub-frame SF4 is initiated. Here, it is also made scan the same
“asg the sub-frame period SF3, and similarly it is made in anon-1light
emitting state.
Next, the setting operation to the current source circuit
of the pixel will be described below. In the case of the current
source circuit shown in Fig. 13C, the setting operatidn of the

current source circuit of the pixel and the input operation can
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of the current source circuit of the pixel may be carried out

at any time, that is, may be carried out at an optional timing.

Moreover, the setting operation of the current source
circuit disposed in the signal line drive circuit may be carried
out during the time except for the period during the setting
operation of the current source circuit of the pixel being carried
out. Spécifically, for example, largely dividiﬁg the one frame
period into the first and second setting operation periods, in
the first setting operation period, the setting operation of the
current source circuit of the pixel may be carried out, and in
the second setting operation period, the setting operation of
the current source circuit of the signal line drive circuit may
be carried out.

From the description described above, as far as it is taken
care of the fact that both of the setting operation to the current
source circuit of the pixel and the settingoperation of the current
source circuit of the signal line drive circuit cannot be carried
out at the same time, these may be carried out at any time.
Specifically, in a certain period, the setting operation to the
current source circuit of the pixel may be carried out, and in
anotherperiod, thesettingoperationof the current source circuit
of the signal line drive circuit may be carried out. Here, the
setting operation to the current source circuit of the pixel may
be carried out at any time, Then, in Fig. 55, a method of driving
in the case where the setting operation to the current source

-

clrcuit of the pixel is carried out in the sub-frame period SF1
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in the signal line drive circuit is carried out during the period
except for the sub-frame period SF1 is shown in the timing chart.

Next, the case where the pixel is the type of a pixel which
inputs a video signal to the signal line and inputs a constant
current not relating to the video signal into the current line
for pixel, and the setting operation of the current source circuit
of the pixel and the input operation cannot be carried ouf at
the same time, that 1s, a timing chart on a method of driving
in the case of the pixel shown in Figs. 53A, 53B is shown in Fig.
56.

First, an image display operation, that is, the operation
concerning with a transistor for switching and a transistor for
driving of the pixel or the like will be briefly described below
since it is almost the same as the case of Fig. 55.

First, the first sub-frame period SFl is initiated. The
scan line (first scan line 1122 of Fig. 53B) is selected line
by line, and the video signal is inputted from the signal line
(reference numeral 1121 in Fig. 53A, Fig. 53B). This video signal
is usually represented by voltage, but it may be represented by
current. Then, when the lighting period Tsl is terminated, the
next sub-frame period SF2 is initiated, and it is made scan the
same as in the sub-frame period SFl. Subsequently, the next
sub-frame period SF3 is initiated, and it is made scan the same
as in the prior period. However, since the length of the lighting
period Ts3 is shorter than the length of the address pefiod.Ta3,

forcibly Making it not emit. Specifically, the inputted vidéo
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signal is deleted. Or, it is made not pass the current through
the light emitting device. In order not to pass the current through
the light emitting device, the second scan line (second scan line
1123 in Fig,.13C) is made line by line in a non-selection state.
Then, the TFT for deleting 1127 becomes in an OFF-state, the pathway
where the current flows is cut off and it can be made in a non-light
emitting state. Subsequently, the next sub-frame SF4 is initiated.
Here, it is also made scan the same as the sub-frame period SF3,
and similarly it is made in a non-light emitting state.

Next, the setting operation to the current source circuit
of the pixel will be described below. In the cases of Figs. 53A,
53B, the setting operation of the current source circuit of the
pixel and the input operation cannot be carried out at the same
time. Therefore, the setting operation of_the current source
circuit of the pixel may be carried out during the time when the
current source circuit of the pixel does not carry out the input
operation, that is, it may be carried out during the time when
the current does not flow through the light emitting device.

The setting operation of the current source circuit disposed
in the signal line drive circuit may be carried out during the
time except for the period during the setting operation of the
current sourcecircuit of thepixelbeingcarriedout. Specifically,
for example, largely dividing the one frame period into the first
and second setting operation periods, in the first setting
operation period, the setting operation of the current source
circuit of the pixel may be carried out, and in the seconci setting

operation period, the setting oberation of the current source
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From the description described above, the setting operation
to the current source circuit of the pixel may be carried out
during the non-lighting periods (Td3, Td4), and during the time
except for that time, the setting operation of the current source
circuit of the signal line drive circuit may be carried out. Then,
in Fig. 56, a method of driving in the case where the setting
operation to the current source circuit of the pixel is carried
out in the non-lightingperiods (Td3, Td4) of the sub-frame periods
SF3 and SF4, and the settingoperation of the current source circuit
disposed in the signal line drive circuit is carried out during
the period except for these periods is described with reference
to the timing chart.

It should be noted that it might be not sufficient for the
setting operation with respect to the current source circuit of
the pixel to carry out the setting operation only during the
non-lighting period. Specifically, there are cases such as the
case where it is desired that the setting operation with respect
to the current source circuit of the pixel is sufficiently and
precisely carried out by taking a long time, and the case where
it is desired that the period during which the setting operation
is carried out is increased. In such cases, as shown in Fig. 9,
prior to the respective address periods, the non-lighting period

~ is forcibly provided, and then, the setting operationwith respect
to the current source circuit of the pixel may be carried out,

So far, a method of driving in the case where thehdigital

toﬁe and the time tone were combined has been described with
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to the timing chart. Here, a method of driving in the case where
the setting operation with respect to the current source circuit
of the signal line drive circuit and the input operation cannot
be carried out at the same time will be also described below with
reference to the timing chart,

First, suppose that the pixel is that shown in Fig. 13A
or Fig. 13B. Suppose that the signal line drive circuit is of
the configuration shown in Fig. 5 or Fig. 44. A method of driving
in this case will be described below with reference to the timing
chart of Fig. 10. |

The scan line (first scan line 1102 shown in Fig. 13A, or
first scan line 1132 shown in Fig. 13B) is selected line by line,
the current is inputted from the signal line (reference numeral
1101 shown in Fig. 13A or reference numeral 1131 shown in Fig.
13B). This current is the value according to the video signal.
This 1s carried out over the period of one frame period.

Hereinbefore, an image display operation, that is, a method
of driving concerning with the operation of the pixel has been
described. Next, the timing of the setting operation of the current
‘source clrcuit disposed in the signal line drive circuit will
be described below. Here, it is defined that the setting operation
and the input operatiqh with respect to the current source circuit
cannot be carried out at the same time. The input operation of

the current source circuit of the signal line drive ci'rcuit is

usually carried out over one frame period. Therefore, if it remains
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as 1t 1is, the sétting operation of the current source circuit
of the signal line drive circuit cannot be carried out. Hence,
as shown in Fig. 10, during the period when the respective scan
lines are selected (gate selection period, horizontal scan period),
6nly the initial period, it is made so that the setting operation
is carried out whil_e the input operation of the current source
circuit disposed in the signal line drive circuit is stopped.
Specifically, during the respective horizontal scan period, the
setting operation period Tbh is disposed. It should be noted that
that period may be corresponded to the retrace line period.

Or, as shown in Fig. 11, the input operation of the current
source circuit of the signal line drive circuit (input operation
of video signal) is carried out in a period of some tens of
percentages out of one frame period, during the remaining period,
the setting operation of the current source circuit of the signal
line drive circuit may be carried out. Specifically, one frame
period includes a plurality of horizontal scan periods and the
setting operation periods.

It should be noted that when the setting operation of the
current source circuit of the signal line drive circuit is carried
out, it is necessary to carry out in such a state where the current
neither leaks nor enters another current. If the current leaks
or anther current enters, in that state, the setting operation
of the current source circuit is to be carried out. Then, the
setting operation cannot be carried out with the precise value.

Hence, it is necessary tomake it in an OFF-state before thé'setting

operation of the current source circuit of the signal line drive
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10 10 10@ circuit in thecase of the transistor 182 inFig. 24, the transistors
A, B and C in Fig. 45, or the like. However, in the case where
the switch 203 is disposed as in Fig. 46, the current neither
leaks nor enters another current, it is not necéssary to consider
these.

The present Example is capable of being optionally combined

with Embodiments 1-8 and Example 1.

Example 3

In this example, technical devices when performing color
display will be described.

With a light emitting device comprised of an organic EL
device, the luminance can be variable depending on the color even
though current having the same magnitude is supplied to the light
emittingdevice. Inaddition, inthecasewhere the lightemitting
device has deteriorated over time, the deterioration degree is
different depending on the color. Thus, when performing color
display with a light emitting apparatus using light emitting
devices, various technical devices are required to adjust the
white balance.

The simplest technique is to change the magnitude of the
current that is input to the pixel. To achieve the technique,
the magnitude of the reference constant current source should
be changed depending on the colér.

Another technique is to use circuits as shown in Figs. 6(C)
to 6(E) for the pixel, signal line driver circuit, réference

constant current source, and the like. 1In the circuits as shown
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in Figs. 6(C) to 6(E), the W/L ratio of two transistors forming
the current mirror circuit is changed depending on the color.
Thus, the magnitude of the current to be input to the pixel can
be changed depending on the 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. According to
the technique, the luminance of each pixel can be adjusted.

The white balance can be easily adjusted by using any one
of the techniques or a combination thereof.

This example may be arbitrarily c_:omb:l.ned with Embodiments

1l to 8 and Examples 1 and 2.

Example 4
In this example, the appearances of the light emitting

apparatus (semiconductor apparatus) of the present inventionwill
be described using Fig. 12. Fig. 12 is a top view of a light
emitting apparatus formed such that an element substrate on which
transistors are formed is sealed with a sealing material; Fig.
12(B) is a cross-~sectional view taken along the line A-A' of Fig.
12(A); and Fig. 12(C) is a cross-sectional view taken along the
line B-B' of Fig, 12(a).

A s_ealing material 4009 is provided so as to enclose a pixel

portion 4002, a source signal line driver circuit 4003, and gate

10

signal line driver circuits 4004a and 4004b that are brovided

on a substraté 4001. In addition, a sealing material 4008 is
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circuit 4003, and the gate signal line driver circuits 4004a and
4004b. Thus, thepixelportion 4002, the source signal line driver
circuit 4003, and the gate signal line driver circuits 4004a and
4004b are sealed by the substrate 4001, the sealing material 4009,
and the sealing material 4008 with a filler material 4210.

The pixel portion 4002, the sourcesignal line driver circuit
4003, and the gate signal line driver circuits 4004a and 4004b,
which are provided over the substrate 4001, include a plurality
of TFTs. Fig. 12(B) representatively shows a driving TFT
(incidentally, an n-channel TFT and a p-channel TFT are shown
in this example) 4201 included in the source signal line driver
clrcuit 4003, and an erasing TFT 4202 included in the pixel portion
4002, which are formed on a base film 4010.

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.

An interlayer insulating film (leveling £ilm) 4301 is formed
on the driving TFT 4201 and the erasing TFT 4202, and a pixel
electrode (anode) 4203 for being electrically connected to adrain
of the erasing TFT 4202 is formed thereon. A transparent
conductive film having a large work function is used for the pixel
electrode 4203. For the transparent conductive £ilm, a compound
of indium oxide and tin oxide, a compound of indium oxide and

zinc oxide, zinc oxide, tin oxlde, or indium .oxide can 'be used.

Alternatively, the transparent conductive £ilm added with gallium
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may be used.
An insulating film 4302 is formed on the pixel electrode
4203, and the insulatingfilm4302 is formedwith an openingportion
formed on the pixel electrode 4203. In the opening portion, a
light emitting layer 4204 is formed on the pixel electrode 4203,
The light emitting layer 4204 may be formed using a known light
emitting material or inorganic light emitting material. As the
lightemittingmaterial, eitherof alowmolecularweight (monomer)
material and a high molecular weight (polymer) material may be
used.
As a forming method of the light emitting layer 4204, a
known vapor deposition technique or coating technigque 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 1njection layer, a hole transportation 1layer, a
light-emitting layer, an electron transportation layer, and an
electron injection layer, or a single-layer structure.
Formed on the light emitting layer 4204 is a cathode 4205
formed of a conductive film (representatively, a conductive £ilm
containing aluminum, copper, or silver as its main constituent,
or a laminate f£ilm 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 1ight emitting
layer 4204 are desirably eliminated as much as possible. For
this reason, a technical device is necessary in that the light

emitting layer 4204 is formed in annitrogen or noble gas ati’nosphere .

and tﬁe cathode 4205 is formed without being exposed to oxygen,
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moisture, and the like. In this example, the above-described
film deposition is enabled using a multi-chamber method
(cluster-tool method) f£ilm deposition apparatus. In addition,
the cathode 4205 is applied with a predetermined voltage.

In the above-described manner, a light emitting device 4303
constitutedbythepixelelectrode (anode) 4203, the lightemitting
layer 4204, and the cathode 4205 is formed. A protective film
is formed on the insulating film so as to cover the light emitting
device 4303. The protective film is effective for preventing,
for example, oxygen and moisture, fromentering the 1ight emitting
device 4303.

Reference numeral 4005a denotes a drawing wiring that is
connected to apower supply line and that is electrically connected
to a source .region olf the erasing TFT 4202. The drawing wiring
4005a is passed between the sealingmaterial 4009 and the substrate
4001 and is then electrically connected to an FPC wiring 4301
of an FPC 4006 via an anisotropic conductive film 4300.

As the sealing material 4008, a glass material, a metal
material (representatively, astainless steelmaterial), 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) £ilm, a Mylar film,
a polyester film, or an acrylic resin film may be used.
Alternatively, a sheet having a structure in whiqh an aluminum
foil is sandwiched by the PVF film or the Mylar £ilm may be used.

However a cover material needs to be transparent when light

emission 1s directed from the light emitting layer to the cover

115



10 10>ml0% ()-+"10%&' ()- @ LyF"10%&' ()- aVK@ 1 10! 10 10 10=10%& ()-18

"109& () -

6100& ()-1"4"109%& ()-!V 34" 109%& ()- &b} <VK@ 1 10!!'L "10%& ()-
"100Z& ()-Z 'H "10%& ()- "10%Z& ()-!Q@8 "10%& ()-S3 "10%Z& ()- Shl pgrs* @

101! 3"10% & ()-!C "10%H(#(& ()- "10% & ()- 10Z 10Z 10Z=109%& ()- |+

"109@8& () -

T ~\=l 1 10!'!13"10%& ()-!VY3"10%b& ()- MWW3"10%& ()-M
material. In this case, a transparent substance such as a glass
plate, a plastic plate, a polyester film, or an acrylic f£ilm,
is used. |

Further, for the filler material 4210, ultraviolet curing
resinorathermosettingresinmaybeusedinadditiontoaninactive
gas, such as nitrogen or argon; and PVC (polyvinyl chloride),
acrylic, polyimide, epoxy resin, silicon resin, PVB (polyvinyl
butyral), or EVA (ethylene vinyl acetate) may be used. 1In this
example, nitrogen was used for the filler material.

Tokeepthefillermaterial 4210 tobe exposedtoahygroscopic
substance (preferably, barium oxide) or an oxygen-absorbable
substance, a concave portion 4007 is provided on the surface of
the sealing material 4008 on the side of the substrate 4001, and
a hygroscopic substance or oxygen-absorbable substance 4207 is
disposed. The hygroscoplic substance or oxygen-absorbable
substance 4207 is held in the concave portion 4007 via a
concave-portion cover material 4208 such that the hygroscopic
substance or oxygen-absorbable substance 4207 does not diffuse.
The concave-portion cover material 4208 is in a fine mesh state
and is formed to allow air and moisture to pass through and not

to allow the hygroscopic substance or oxygen-absorbable substance

4207 to pass through. The provision of the hygroscopic substance

or oxygen-absorbable substance 4207 enables the suppression of
deterioration of the light emitting device 4303.

As shown in Fig. 12(C), simultaneously with the formation

of the pixel electrode 4203, a conductive film 4203a is formed

so as to be contact with an upper portion of the drawing wiring
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a conductive filler 4300a. The substrate 4001 and the FPC 4006
are thermally press-bonded, whereby the conductive f£ilm 4203a
on the substrate 4001 and the FPC wiring 4301 on the FPC 4006
are electrically connected via the conductive filler 4300a.
This example may be arbitrarily combined with Embodiments

1l to 8 and Examples 1 to 4.

Example 5
A light emitting apparatus using light emitting devices

are of self-light emitting type, so that in comparison to a liquid
crystal display, thé light emitting apparatus offers a better
visibility in bright portions and a wider view angle. Hence,
the light emitting apparatus can be used in display portions of
various -electronics.

Electronics using the light emitting apparatus of the
present invention include, for éxample, video cameras, digital
cameras, goggle type displays (head mount displays), navigation
systems, audlio reproducing devices (such as car audio and audio
components), notebook personal computers, game machines, mobile
information terminals (such as mobile computers, mobile
telephones, portable game machines, and electronic books), and
image reproducing devices provided with a recbrding medium
(specifically, devices for reproducing a recording medium such
as adigital versatile disc (DVD), which includes a displai capable

of displaying images). In particular, in the case of mobile
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information terminals, since the degree of the view angle is
appreciated important, the terminals preferably use the light
emitting apparatus. Practical examples are shown in Fig. 22.
Fig. 22(A) shows a light emitting unit, which contains a
casing 2001, a support base 2002, a display portion 2003, a speaker
portion 2004, a video input terminal 2005, and the like. The
light emitting apparatus of the present invention can be applied
- to the display portion 2003. Further, the light emitting unit
showninFig. 22(A) iscompletedwith the present invention. Since
the light emitting apparatus 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 units include all information display units,
for example, personal computers, television broadcast
transmitter-receivers, and advertisement displays.
Fig. 22(B) shows a digital still camera, which contains
amainbody 2101, adisplayportion 2102, an image receiving portion
2103, operation keys 2104, an external connection port 2105, a
shutter 2106, and the like. The light emitting apparatus of the
present invention can be applied to the display portion 2102.
Further, the digital still camera shown in Fig. 22(B) is completed
with the present invention.
Fig. 22(C) shows a laptop computer, which contains a main
body 2201, a casing 2202, a display portion 2203, a keyboard 2204,
external connection ports 2205, a pointing mouse 2206, and the

like. The light emitting device of the present invention can

be applied to the display portion 2203. Further, the light
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emitting device shown in Fig. 22(C) is completed with the present
invention.

Fig. 22(D) shows a mobile computer, which contains a main
body 2301, a display portion 2302, a switch 2303, operation keys
2304, an infrared port 2305, and the like. The light emitting
apparatus of present inventioncanbeappliedtothe displayportion
2302. Further, the mobile computer shown in Fig. 22(D) is
completed with the present invention.

Fig. 22(E) shows a portable image reproducing device
provided with a recording medium (specifically, a DVD reproducing
device), which contains a main body 2401, a casing 2402, a display
portion A 2403, a display portion B 2404, a recording medium (such
as a DVD) read-in portion 2405, operation keys 2406, a speaker
portion 2407, and the like. The display portion A 2403 mainly
displays image information, and the display portion B 2404 mainly
displays character information. The light emitting device of
the present invention can be used in the display portion A 2403
and in the display portion B 2404, Note that family game machines
and the like are included in the image reproducing devices provided
with a recording medium. Further, the DVD reproducing device
shown in Fig. 22(E) is completed with the present invention..

Fig. 22(F) shows agoggle type display (headmounted 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 inverntion.
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Fig. 22(G) shows a video camera, which contains a main body
2601, a display portion 2602, a casing 2603, external connection
ports 2604, a remote control reception portion 2605, an image
receiving portion 2606, a battery 2607, an audio input portion
2608, operation keys 2609, an eyepiece portion 2610, and the like.
The light emitting device of the present invention can be used
in the display portion 2602. The video camera shown in Fig.22(G)
1s completed with the present invention.

Here, Fig. 22(H) shows a mobile telephone, which contains
a main body 2701, a casing 2702, a display portion 2703, an audio
input portion 2704, an audio output portion 2705, operation keys
2706, external connection ports 2707, an antenna 2708, and the
like. The light emitting device of the present invention can
be used in the display portion 2703. Note that, by displaying
white characters on a black background, the display portion 2703
can suppress the consumption current of the mobile telephone.
Further, the mobile telephone shown in Fig. 22(H) is completed
with the present invention.

When the emission luminance of light emitting materials
are increased in the future, the light emitting 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.

Casesareincreasingin whi_ch the above-describedelectronic
devices display information distributed via electronic

communication lines such as the Internet and CATVs (cable TVs).

Particularly increased are cases where moving picture information
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is displayed. Since the response speed of the light emitting
material is very high, the light emitting apparatus is preferably
used for moving picture display.

Since the light emitting apparatus consume 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 apparatus are used
for a display portion of a mobile information terminal,
particularly, a mobile telephone, an audio playback device, or
the like, whi_ch primarily displays character information, it is
preferable that the character information be formed in the light
emitting portions with the non-1ight emitting portions being used
as the background. |

As described above, the application range of the present
invention is very wide, so that the invention can be used for
electronics in all of fields. The electronics according to this
example may use the light emitting apparatus with the structure
according to any one of Embodiments 1 to 8 and Examples 1 to 4.

The present invention having the structures described above
can suppress influences of variation in characteristics of TFTs,
and can supply a desired current to the outside.

The present invention provides the signal line driver
circuit having two shift registers (the first and the second shift
registers). One of the two shift register is the power source
circuit and the other is the circuit for controllingavideo signal,
for example, for controlling a latch circuit, a sampling" switch,

and the switch 101 (signal current control switch). Accordingly,
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it is possible to operate the first and the second shift registers
independently, and it leads inevitably to perform a setting
operation of the power source circuit and the image display
operation independently. The composition of the present
invention capable of operating the power source circuit and the
latchcilrcuit independently is verybeneficial because the setting
operation can be performed with accuracy when it has enough time
for the setting operation.

Note that a shift register includes a flip-flop circuit,
adecoder circuit, orthelike. 1Inthecasewheretheshiftregister
includestheflip-flopcircuit,1ngeneral,apluralityofvdlings
are sequentially selected from the first column to the last column.
Oﬁtheotherhand,inthecasewheretheshiftregisteriscomprised
of the decoder circuit or the like, a plurality of wiring are
selected at random. If the plurality of wiring can be selected
at random, the setting signal become able to be output at random.
Thus, setting operation of thelcurrent source circuit can be
performed randomly instead of being performed sequentially from
the first column to the last column. When the setting operation
can be performed at random for the current source circuit, various
advantages are exhibited. For example, a sufficient time can
be arbitrarilyused toperformthe settingoperation for the current
source circuit. In addition, in the case where periods during
which the setting operation can be performed are dotted in one
frame, when an arbitrary column can be selected, the degree of
freedom is increased, and a setting operation period can be

sufficieﬂtly secured. Oné of other advantages is that the
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influence of charge leakage in a capacitor device disposed in
the current source circuit can be made inconspicuous. Thus, when
a defect has occurred in association with the setting operation,

the defect can be made inconspicuous.
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What is claimed is:

1. A signal line drive circuit comprising a current source
circuit, said current source circuit comprising:
means for converting a first current into a voltage,
means for maintaining said converted voltage,
means for converting said maintained voltage into a second
current, and
means for passing said second current through a signal line

or a pixel with a digital picture signal.

2. A signal line drive circuit comprising a current source
circuit, saild current source circuit comprising:
means for converting a first current into a voltage,
means for maintaining said converted voltage, and
means for converting said maintained voltage into a second
current and passing said second current through a current line

or a pixel.

3. A signal line drive circuit comprising:

a current source circuit; and

means for supplying a digital picture signal to a signal
line or a pixel,

sald current source circuit comprising:

means for converting a first curregt into a voltage,
means for maintaining said converted voltage, and

means for converting said maintained voltage into 'a second |

current and passing salid second current through a current line
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or said pixel.

4. A signal line drive circuit comprising a current source
circuit, said current source circuit comprising:
means for converting a first current into a voltage;
means for maintaining said converted voltage;
means for converting said maintained voltage into a second
current; and
means for passing said second current through a current

line or a pixel.

5. A signal line drive circuit comprising:

a cur;ent source circuit; and |

ﬁeans for supplying a digital picture signal to a signal

line or a pixel,

said current source circuit comprising:

means for converting a first current into a voltage,

means for maintaining said converted wvoltage,

means for converting said maintained voltage into a second
current; and

means for passing said second current through a current

line or said pixel.

6. A signal line drive circuit comprising:
a plurality of current source circuit corresponding to a
plurality of wirings;

a first and a second shift register;
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a latch circuit,
wherein each of said respective plurality of current source
circuits comprises a capacity means and a supplying means,
wherein said capacity means converts supplied current into
voltage according to a sampling pulse supplied from said first
shift register, said supplying means supplies current
correspondingtosaidconvertedvoltage accordingtoavideosignal,
and

wherein said latch circuit operates according to a sampling

pulse supplied from said second shift register.

7. A signal line drive circuit comprising:

a firsf and second current source circuits respectively

corresponding to a plurality of wirings;

a first and a second shift register;

a latch circuit,

whereineachof said first and second current source circuits

has a capacity means and a supplying means,

wherein said capacity means that one of said first and said
second current source circuits has converts supplied current into
voltage according to a sampling pulse supplied from said first
Ishiftregister,saidsupplyingmeansthattheothercurrentsource
circuit has supplies current corresponding to said converted
voltage according to a video signal, and

wherein said latch circuit operates according to a sampling

pulse supplied from said second shift register.
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8. Asignallinedrivecircuiltcomprisingnpiecesof current
source circuits (n 1s natural number of 2 or more)
corresponding to a plurality of wirings;
a first and a second shift registers;
a latch circuit,
whereln each of sald n pieces of current source circuits
has a capacity means and a supplying means,
wherein said capacity means that said n pieces of current
source circuits have convert supplied current into voltage
according to a sampling pulse supplied from said first shift
register, said supplying means supplies current corresponding
to said converted voltage according to a video signal, and

- wherein said latch circuit operates according to a sampling

pulse supplied from said second shift register.

9. The signal line drive circuit as claimed in any one of
Claims 6-8, wherein said signal line drive circuit comprises m
pleces of constant current sources for reference,

current values supplied from said m pieces of constant

current sources for reference are set at 2% 2!':° -+ +: 2",

10. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein said m pieces of constant current sources

for reference corresponds to bit different from each other.

11. The signal line drive circuit as claimed in any one

of Claims 6-8, wherein sampling pulses supplied from said first
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shift register are outputted to a plurality of columns at the

same time.

12, The signal line drive circuit as claimed in any one
of Claims 6-8, wherein said plurality of wirings are a plurality

of signal lines or a plurality of current lines.

13. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein sald first and sald second shift register
are configured only with a £flip-flop circuit, and said plurality

of wirings are in turn selected.

14. The signal line drive circuit as claimed in any one
of Claims 6-~8, wherein said first or said second shift resister
is configured with a decoder circuit, and said plurality of wirings

are selected at random.

15. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein sald first or said second shift register
is configured with flip-flop circuit, a first latch to which a
column selection signal is inputted and a logic operator to which
a selection control signal is inputted, and said plurality of

wirings are selected at random.
16. The signal line drive circuit as claimed in any one

of Claims 6-8, wherein said first or said second shift register

is configured with a flip-flop circuit, a first latch to which
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a column selection signal is inputted, and a second latch to which

a latch signal for selection is inputted, and said plurality of

wirings are selected at random.

17. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein said capacity means maintains a voltage
generated between a gate and a source of a transistor of said
supplying means by a current supplied when a drain and a gate

of said transistor are in a short-circuited state.

18. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein said supplyingmeans comprisesatransistor,
a first switch for controlling a conduction between“a gate and
a drain of said transistor, a second switch for controlling a
conduction between a constant current source for reference and
a gate of said transistor, and a third switch for controlling

a conduction between a drain of said transistor and a pixel.

19. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein said capacity means maintains a voltage
generated between a gate and a source of first or second transistor
of said supplying means by a supplied current when drains and
gates of both of said first and second transistors are in a

short-circuited state.

20. The signal line drive circuit as c¢laimed in any one

of Claims 6-8, wherein said supplying means has a current mirror
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circuit configured with a first and a second transistors, a first
switch for controlling a conduction between a gate and a source
of said first and said second transistors, and a second switch
for controlling a conduction between a constant current source

forreferenceandgatesofsaidfirstandsaidsecondtransistprs.

21. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein said capacity means maintains a voltage
generated between a gate and a source of one of a first and a
second transistors of said supplying means by a supplied current
when a drain and a gate of said one of a first and a second

transistors are in a short-circuited state.

22. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein said supplying means comprises,

a current mirror circuit including a first and a second
transistors,

a first switch for controlling a conduction between a
constant current source for reference and a drain of said first
transistor,

a second switch for controlling a conduction of any one
.selected from a conduction between a drain and a gate of said
first transistor, a conduction between a gate of said first
transistor and a gate of said second transistor and a conduction
between gates of said first and said second transistors and said

constant current source for reference.
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23. The signal line drive circuit as claimed in Claim 20,
wherein a gate width/gate length of said first and said second

transistors is set at the same values.

24, The signal line drive circuit as claimed in Claim 21,
wherein a gate width/gate length of said first and said second

transistors is set at the same values.

25. The signal line drive circuit as claimed in Claim 22,
wherein a gate width/gate length of said first and said second

transistors is set at the same values.

26. The signal line drive circuit as claimed in Claim 20,
wherein a gate width/a gate length of said first transistor is
set at a value larger than that of a gate width/ a gate length

'of sald second transistor.

27. The signal line drive circuit as claimed in Claim 21,
wherein a gate width/a gate length of said first transistor is
set at a value larger than that of a gate width/ a gate length

of said second transistor.

28. The signal line drive circuit as claimed in Claim 22,
wherein a gate width/a gate length of said first transistor is
set at a value larger than that of a gate width/ a gate length

of said second transistor.
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aims 6 - ereinsaid supplyingmeans comprisesatransistor,

a first and a second switches for controlling supply of a current
to said capacity means and a third switch for controlling a
conduction between a gate and a drain of said transistor, and

a gate of said transistor is connected to said first switch,
a source of said transistor 1s connected to said second switch,

and a drain of said transistor is connected to said third switch. .

30. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein said supplying means comprises a current
mirror circuit including a pieces of transistors (a is natural
number of 2 or more),

a gate width/a gate length of said a pieces of transistors
is at 2%2': - ¢ +: 2%, and

adraincurrentof saidapiecesof transistorsisat2°:2%;-°

2°,

31. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein a transistor configuring said supplying
means operates in a saturated region.

32. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein an active layer of a transistor configuring'

sald current source circuit is formed using a polysilicon.

33. The signal line drive circuit as claimed in any one
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in which a plurality of pixels including a light emitting device,
respectively, are disposed in a matrix shape, and
a current is supplied from said signal line drive circuit

to sald light emitting device.

35. Amethod for driving a 1ight emitting device comprising

a pixel section where a plurality of wirings, a plurality

of scan lines and a plurality of pixels are disposed in

a matrix shape, and |

a signal line drive circuit comprising a plurality of
currentsourcecircuitscorrespondingtosaidpluralityofwirings,
a first and a second shift registers are provided,

sald plurality of pixels have a light emitting device, a
transistor for driving and a capacity element for maintaining
a voltage between a gate and a source of said transistor for
driving, wherein,

one frame period has a plurality of sub-frame periods,

said plurality of sub-frame period have a lighting period
and an address period,

saild method comprising:

converting a supplied current into a voltage according to

a sampling pulse supplied from said first shift register during
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said lighting period by capacity means of said current source
circuits, and

supplying a current corresponding to said converted voltage
during said address period by supplying means of said current

source circuit.

36. Amethod for driving a light emitting device comprising
a pixel section where a plurality of wirings, a plurality
- of scan lines and a plurality of pixels are disposed in

a matrix shape, and

asignal line drive circuit comprisinga pluralityof first
current source circuits corresponding to said pluralityof wirings,
a f;rst and a second shift registers are provided,

saild plurality of pixels have a light emitting device, a
second current source circuit, and a switch for controlling
conduction between said light emitting device and said second
current source circuit,

one frame period has a first and a second setting operation
periods,

said method comprising:

converting a supplied current into a voltage according to
a sampling pulse supplied from said first shift register during
said first setting operation period by capacity means of said
first current source circuit, and

.converting a supplied current into a voltage during said
second setting operation period by capacity means of said second

current source circuit.
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37. Amethod for driving a light emitting device comprising

a pixel section where a plurality of wirings, a plurality

of scan lines and a plurality of pixels are disposed in

a matrix shape, and

a signal line drive circuit comprising a plurality of
currentsourcecircuitscorrespondingtosaidpluralityofwirings,
a first and a second shift registers are provided,

said plurality of pixels have a light emitting device,

wherein one frame period has a plurality of horizontal scan

periods,

said plurality of horizontal scan period has a setting
operétion period, respectively,

said method comprising:

during said setting operation period, capacity means that
saild plurality of current source circuits have, respectively
convertingasuppliedcurrentintoavoltageaccordingtoasampling
Pulse supplied from said first shift register during said setting
operation period by capacity means of said plurality of current

source clrcuits.

38. Amethod for driving a 1ight emitting device comprising

apixel section where a plurality of wirings, anda plurality

of pixels are disposed in a matrix shape, and

a signal line drive circuit comprising a plurality of
currentsourcecircuitscorrespondingtosaidpluralityofwirings,

a first and a second shift registers are provided,
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said plurality of pixels have a light emitting device,

wherein one frame period has a plurality of horizontal scan

periods and setting operation periods,

sald method comprising:

during said setting operation period, qapacity'means that
said plurality of current source circuits have, respectively
convertingasuppliedcurrent1ntoavoltageaccordingtoasampling
pulse supplied from said first shift register during said setting
operation period by capacity means of sald plurality of current

source cilrcuits.

39. Amethod fordrivingalightemittingapparatus as claimed
in any one of Claims 35-38, wherein saild first and said second

shift registers operate at different frequencies.

40. Amethod fordrivingalightemittingapparatus as claimed
in any one of Claims 35-38, wherein said pixel section carries

out a line sequential drive or a dot sequential drive.
41. Amethodfordrivingalightemitting apparatus as claimed

in any one of Claims 35-38, wherein said plurality of wirings

are a plurality of signal lines or a plurality of current lines.

136



