DESCRI PTI ON SIGNAL LINE DRIVER CIRCU T, LIGHT EM TTI NG DEVI CE AND DRI VI NG
METHOD THEREOF 5 Technical Field The present invention relates to a

techni que of a signal line driver circuit. Further, the present 1’ipyﬁpmmpn
relates to a light-emtting device including the signal Iline driver
circuit. 10 Background Art Recently, display devices for perform ng inage
di spl ay devel oped. Liquid crystal display devices that performimage

di splay by using a- liquid crystal RESGRIPTRON W dely used as di'spl ay

devi ces because of advantages of 15 high inmage quality, thinness,

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

sel f-1ight egiti ' 1tting elements are recently being
devel oped. Tﬁ@%%ﬁﬁd‘%@ﬁ&ﬁﬁ&MﬂﬂN&Da?fYI@Er npl e,
a high response speed suita GI[TR,‘ ' ' ay, |low voltage, and
| ow power consunpt ion, in a?ﬂ?gﬁ 0 %@@%’g@@%&ﬁ existing liquid )
crystal 8l splay devices, and thus, attracts a great deal of attention as
the next generation display device. As gradation representation nmethods
used in di IpthnicalgFieldrul ti-gradation inmge on a light emtting device, an

anal og gradati onxget hod and a digital gradation nethod are given. The
former anal og gr adsPreieniationgelatepicha echriqe oha signahbing daiver iceuits

obtained b I ontrolli t he nitude of a current that f] ows
fo a 11 ght uihE, PEBEIRCATEARen lRieh dF o etnit pedteniee Mcpubinaate pgnal *° -
met hod i n e dbivepgirkight emtting elenent is driven only in two states
thereof: an . ON state (state where the .lum nance is substantially 100% and
an OFFlGtate (state where the lum nance is. substantially 0%. In the

digital 30_gradation nethod, since only two gradations can be di splayed, a
met hod 1 1B2‘3¥$1R‘12€3@°9100nfigured by combining the digital gradation nethod

dadiff t gethad tq. .
and a I_l eren ﬂgccn%y, 8lsplay devices for performing image display are being

~ developed. Liquid crystal display devices that perform image display by using a
liquid crystal element are widely used as display devices because of advantagés of
15  high image quality, thinness, lightweight, and the like.

In addition, light emitting devices using self-light emitting elements as
light emitting clements are recently being developed. The light emitting dévice'
has characteristics of, for example, a higﬂ response speed suitable for motion-
image.display, low voltage, and low power consumption, in addition to advantages

20 of existing liquid crystal display devices, and thus, attracts a great deal of attention
as the next generation display device.

As gradation representation methods used in displaying a multi-gradation
image on a light emitting device, an analog gradation method and a digital

. gradation method are given. The former analog gradation method is a method in
25 _Which the gradation is obtained by analogously controlling the magnitude of a
current that flows to a light emitting element.  The latter digital gradation method

is a méthod in which the light emitting element is driven only in two states
thereof: an ON state (state where theluminéncc is substantially 100%) and an
OFF 'state (state where the luminance is substantially --O%). In the digital

.30 gradation method, | since omly two gradations can be displayed, a method
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di splay nulti-gradation i mages has been proposed. Wen classification is
made based on the type of a signal that is input to pixels, a voltage

i nput method and a current input nethod are given as 5 pixel-drj p(p]-\rlg]ﬂﬁ

nmet hods. The fornmer voltage input nmethod is a nethod in which: a video
signal (voltage) that is input to a pixel is input to a gate electrode of a
driving elenent; and the driving elenment is used to control the |uninance
of a i ght cC&Higured dyetambining The digitdl gradatiore nicthp dhd REditRserd tSmaeihgat 3od
in which the. set sjgnal, current is flowm to a light emtting elenent to
control the 'ﬁﬂ%yﬂﬁﬁ@ég@fiaﬁﬁnt‘%g% has beenipropesedel enent . Her ei nafter,

f ' FI G j ef. d Lpti i1l b de of I f
aciroult of a pi WA s ismads hBSedEn dhe Lyns o? sz diatds ape to
nludes a B gnal T aa By 1ApEE il EAFP s sl BRHRY her esten &

includes a signal |ine501," a scanni
driving £5 fikel-80uingmetias]  Medbesientofif input hi¥thof [ 4 el hbWRith, 300

b
and power so,Brces 507 and 508. \Wen the potential of the scanning [1TTé&"502
varies, andviff@ sigial (npHagajFthat 5e3npet tamnpixeDis inputi thea gtgréctidit ofas

been i nput the.signal ljne 5Ql.is jnput S to a gate el ectrode of the

drivi ng TFTA@‘ﬂh‘g eAE‘PgPﬁﬂ{ﬁj i}!f aﬁgl%ﬁi@mqnéus grsedHe cantralphe indeancsi ghal , a
gat e- sour Celip! dn{en dr hyi T 504 .is determned, _and a current B
fl owing betveen the égﬁﬁl@tén% ﬁg“%‘f‘é‘l‘ﬁe me‘r\tem&&‘{a K4 ’ﬂﬁﬁh‘%gw ngh the

det er m ned.seTbighat disret isi BowHRB!d Behtt e | L ‘ At 208, and
the |ight em_tg?i ng el ement 506 em'gg ?Pgﬁﬁg %&Hgnggé@gﬁbgég%gﬁméﬁf or
dri vi ng 10t Hae lighhemithingtelement. enent , a pol ysilicon transistor is used..

However,. the 25 q_gg(%si licon transistor is proné to variation in electrical
characteristics, mafter.yeferriag i FAGy 46(A),anbriefrdekription evitl, bedmadé of an

defects i ] e ln.t i.xel shown in.FIG 16(A), if

char acter | M DEALIEM Y 4 Bikel T LliEh omAdNg, dqiace smuloxing;sheaioltagoen

when i dent ij i hanal & ' , i tudes. of..

Cor espondi b " THRR] Sho o VIR iEigd, tRRr, TR BRRLHORE IO mIG: oA

the 30 |urineladeea signalhiind 50bf a aebhninpdigl SOBNE s‘é&lﬁ:}ﬁﬁémsgs}a?drﬁﬁ 2006
nt may

To solve, t robl ens described above, a desired curre e I nput to
95 hleF'Io 50091, a capacitor eclement 505, a light emitting element 506, and power

sources 507 and 508.
When the potential of the scanning line 502 varies, and the switching TFT
503 is turned ON, a video signal that has been input to the signal line 501 is input
20 input video sigEﬂ, a gate-source voltage of the driving TFT 504 is determined,l
and a current flowing between the sourcé and the drain of —thc driving TFT 504 is
determined. This current is supplied to the light emitting element 506, and the
light emitting element 506 emits light. As a scmicondﬁctor device for driving
the light emitting element, a polysilicon transistor is used. Howcvcf, the
25 polysilicon transistor is prone to variation in electrical characteristics, such ‘as a
threshold value and an ON current, due to defects in a grain boundary. In the
pixel shown in FIG. 16(A), if characieristics of the driving TFT 504 vary in units
of the pixel, even when identical video signals have been input, the magnitudes of
the corresponding drain currents of the driving TFTs 504 are different. Thus, the

30 luminance of the light emitting element 506 varies. -
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the light emtting elenent, regardless of the characteristics of the TFTs
for driving the light emtting elenent. Fromthis viewpoint, the current
i nput net hod has been proposed which can control the nagnitude Qlf g
current that is supplied to a 5 light emtting el ement regardl ess2 ?quq%
TFT. characteristics. Next, referring to FIGs. 16(B) and 17, a brief.
description will be made of a circuit of a pixel in alight emtting
devi ce enpl oyi ng Tosolverthergroblepst deseribed abave 2 desired BerrERtAg btel"iﬁi)?ﬁ{o
The pi xel sﬂg\é\{n-l n FIG 16(B) includes a signal Iline 601, first to I'rd
scanning | i ight erpidting slemend, yegerdless ofcthe @harakFdsstis @ftthe THFTEESr déiving

capaci tor e{h%nﬁ t 610.. and a |i gh# em hti ng el ement 611. A _current source
circuit 612°i's s%&tg&gt cRerf ~ shegm this; viewpeiat, the icument igpyr methods has
from vi deo p¢ S VWG b [ 1 ssion.,. wll. be described by using
FIG 17. | nﬁ?:?p © %éar gfqg‘rﬂté%%é ‘%ﬂiﬁgf E"'s%&ﬂ&?%é’ﬂ%‘é%%‘l‘i‘ﬁé‘ 1§ isddo a
conf or m t50 Iiglaﬁnitﬁﬂ%/ﬂldnﬁenﬁ't ardlfess 6f B THT(Dardderdstics) schematical ly 15

show current paths. FIG 17( shows the relationship between currents

flowing through Nestpeefering paFbSs 16(B)and 17,4 Brief déscripi®n wilDhalma,
FIG 17(E) shows_a_ vo]tage accunulated in the capacitor element 610 also
during the $CIFRILSE apixelp adight smittingdevice emplayingsther aprem|ihpgemethddhe

TFT 608. Fi I . i i t.t he.fi t d i [ i 602

A 605 to Bha il Rethid (RGEHE . ophe pitakhon i . LodmeIdea signal

th h t hggisd | i -t Ni i ] b f .ed ta. As

Shoun i’ Fris 608, Gk 16 it helinihd Iives'dlB. W 604, %% hELRCIES 608, A¥mkidlocio (re

si gnal |10ne6®h b capheiton¢lenitint 5e02amd 2light it r?éléﬂ:‘éghéfﬂr ral urpcﬁﬁ%uh‘ge and
S.

12 in the pixel. FIG 17(D) shows the “relationship between the curren
Needl ess t cClrayah013 iscdipposeditonath piginal knp(achadivnf).as | data = 11 + 12 The
nonent the TFT 6 | s,.turne nQ,charge is yet accunulated in the

O\I’. . " Pt
capaci tor el ement %?Gt,m’%qo‘idrfﬁ%?‘ tideor sigealgvritingrto  Jightoreanisgiion, wibll Hed
olect rodes SpCUPEFIAIE EROTHT. | Ty WG, TP tetanse quiikre danting respoctive.
per forned iportiSs thefoemnaahbes sV RIFIG 16 3Fﬁ'§§‘.rﬁﬁAh§0 qwg}’%ﬂeérﬁé%%cgﬂy

accurrul ated in the capaci-tor elenent 610, and a potientr al
begi ns 16 d&o@l oprgdtpeten HBIGh 17(D)shewisnheeclatibhship bétwden currents flowing

through resliective paths during a write of a video signal, and FIG. 17(E) shows a

voltage accumulated in the capacitor element 610 also during the write of a video
| signal, that is, a gate-source voltage of the TFT 608. _
First, a pulse is input to the first and second scanning lines 602 and 603 to
20 turn the TFTs 606 and 607 ON. A signal current flowing through the signal line
601 at this time wiil be referred to as Iy,,. As shown in FIG. 17(A), since the
signal current lg,, is flowing through the signal line 601, the current separately J
flows through current paths I; and I, in the pixel. FIG 17(D) shows the
relationship between the currents. Needless to say, the relationship is expfessed
25 as Ljata =15 + 1. .
~ The moment the TFT 606 is turned ON, no charge is yet accumulated in
* the capacitor element 610, and thus, the TFT 608 is OFF. Accordingly, 1, = 0
and Iy, = I; are established. In the moment, th_c current flows between

electrodes of the capacitor element 610, and charge accumulation is performed in

30 the capacitor element 610.




When the potential difference of both the el ectrodes has reached Vth (point
Ain FIG 17(E)), the TF f 608 is turned ON, and 12 occurs. As described
above, since 51da,a =11 + 12 is established, while Il gradually
decreases, the current keeps flowi ng, and charge accumul ati on ilsl APR 2006
continuously-perfornmed in the capacitor- el enent 610. I'n the capacitor

el ement 610, charge accunul ation continues until the potential difference

bet ween bot h t he (ehasge risdgmdunliptaccamulitedgint ehes QupaciorObleafat @10, t4fd ?:T
608 reaches a% de |¢g§ vol tage. That is, charge accunul ati on continues 10
until the 8 P‘é‘&g 1theranice beglas/to davelapibatweee bORT tigpelectnded (LGt HA(E)).

FlG 175 hehdie dofdtal iefehEt 38 63 1Hg essiades has spardied: Ve (pPintonani
fully O 1HG.a7E)2 dhTRYGH isthifla OR! g 37 68hks. ﬁégg?gérgg%g@g{egsm

operati ons describéd above, the operatidn o

pi xel i sbcdapleledl, {5 exadbliche8 oWRIE i nni ng
| i nes 602 and 603 izs conpl et gd’, and fﬁrea‘aﬁgglllg‘i‘lgg%erag%sd 09&12?@%%5& g‘gm@:F.

Subsequent |13pd chapeg accumulatigniis cantineuslyi petfaramdninnbe thmriolermad dloe TFT
609 is turned ON, Since VGS tgﬁ. has been just wittenis held in the
capaci tor el emenf ®focanagior elergent . 640, chateyacourmdatian coatigues amtil ethe

i dentical t a1 neto .fro he cygrent |ine 605. Thus; the
light eni e ﬁ%’ﬂgﬁl ?nl%%e}lé‘g?@w%%ﬁtbs&ﬁit %F.eckf’%f’%ﬁga‘tlﬁn@? SAtesSovIcE voltngeog i s
set to openht SF 66858 td @eksi ' e s -drain_vol t age of
the TFT 208 varies, a {Kimgeﬁtfl gén‘ﬁl{e:dleﬂ% Sar \rigfri:‘%t 1%&@%%%8%@%}1@“&%{:?1&%9

em t ti nd0 eluatibthe Baltagel reashasonteveliainwhich the TIEE 608 286 afBWV e &I}f‘efuﬁtlr [ %}t
i nput neth refg&s”t a method in which 25 the drain current o tHETET
609 i s set HO¥-haVdh asgmaceupylation yeimgiaates (Bhpoinoin FIG. 13(Ep Adhecdiirfeant

| da, t o 4 t .Cli ' 1 t he | i ght tti
el onont 610 SoPF SRIVREY " EREHHeE fioe e T U, FribUisdath Agarofs iecslabished

t. i h : ' , ¢1.nf. f I ati '
char act eri St o PP AR {4Clne SPeRlts IR oy Bl ardintoaf o
desired cumriting ¢em sipnak tpphé @ixdlois &Qn]{)lé?ed.i %allﬁr@éléc}tﬂﬂl 6F ‘?ﬁﬁ'ﬁrst fnd 2

APR 2006 Incidentally, in the light emitting devic€ enpl oyl ng e current
i nput At BePndascanging lines 6@a_tang

o3 spoomiphzed, caral ttiedEPTS i60624nd160Ward 0 be -
precisely 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
element 610, the TFT 608 is already turned ON, and a current identical to Liata
20 flows thereto from the current line 605. Thus, the light emitting element 611
emits light. At this time, when the TFT 608 is set to operate in a saturation
region, even if the source-drain véltage of tile TFT 608 varies, a light emitting
current IEL flowing to the light emitting element 611 flows continuously.

’ As described above, the current input method refers to a method in which

25 the drain current of the TFT 609 is set to have the same current value as that of the |
s}gnal current lg,y, set in the current source circuit 612, and the light emittihg
element 611 emits light with the Juminance corresponding to the drain current.
By using the thus structured pixel, influence of variation in characteristics of the

TFTs constitufing the pixel is suppressed, and a desired cuirent can be supplied to

30 the light emitting element.




I nput to a pixel. However, when a signal line driver circuit (corresponding
to the current source ¢ircuit 612 in FIG 16) used to input the signal
current to the pixel 5 is constituted by polysilicon transistorsfzﬁpﬁbﬂ$ion
in characteristics thereof occurs, thereby also causing variation in
characteristics of the signal current. That is, in the light emtting
el enent enployin% the current input nethod, wvariation in characteristics
t

of TFTs consti t utlnpigentadlypiinethealight kenigtignaevidenemMldpifp thel beMbi Rt Lo
be suppressed Iaiowev.er, while the influence of va?ringtiygngi n 10 t
0

char act er i PPRQdpa yigRalrenaent ppsresponiling the videelsigmal reeds Uppbe peerdsdly
using the ;pi I.ng e structure of FJ.G .16(B), suppression of the
i nfl uence o]?b éﬁﬂro i %?]?Qog' i‘fﬁ’wgp(g{, A@e@r? W@ﬁ‘ﬂ? driner girquit (enreespoodingotthe
si gnal | i necug¥eny etk 4 | b C eln er.. using FI 8,.a
bri ef descripti oﬁbeml%lbl behrr% emoﬁ(?hg&)tgﬁerﬁﬁ@tlﬂpgg éﬁaglg‘b‘ér e'r5‘r§(tz\Bfﬂ}%\l?’!?*Eﬂrent

source chr dsconstitatedsedpolysivensiaRaorsi {«‘%’igidﬂ’ chakactetib G ﬁle}éb%tqc%ﬁﬁ;/? S

the pixel epploying the current input nethod. The current Source c

612 shown itherebpalsoisusingavatiationih characterintion df theosijghsl ciltfen@nt source
circuit 612 of FL@G 16&3)‘. fhe current source circuit 612 includes
constant current S8hi% ,%bg}i“oelgggpg'ﬂl@néléirﬂmnl_wlngjthmmemdnpumﬁﬁﬂ,to

558 are coRifigl ' . re input via respectjve termnals 20
551 to 554%%{55@3%%?%%2&%?3 @ﬁiﬁﬁt@% ﬁr‘gé PP@iﬁvaéh%mbhﬂe doiveent
sour ces 55%ircoitShéedte Bl & fr Lanot-her, the ratio.thereof is
set to 1 2:4:18. FIG 18( Bglﬁgslﬁggv%i aq-gal“rqgﬁ?rt %lﬁé{lﬁ?@ﬁgp% ,%CYJW‘EW Ubur ce
ci r cui 't 1¢1ghajagteristics loftthe THTssdomstituting 81! pixeLESE be %8}&35&% the

[ ON He

t herein corr)%iglond t 25 transistors. The ratio of urrents o
transi st or & wPgg staciue of F16.:166B), supprésimnocaf thenigfluenéd6f Vadihiton

(1:2:4:8) L,‘g[gﬁte length) /W (gate width). The current
source cli r%ﬁ%ﬂéﬁ%ﬁ%ﬁ%ﬁ{% %Su{lﬂ@gc@??ﬁ&ﬂﬁl g Wirivigd eircuit ipdifficuls.
| evel s. Specifi CHekdinafisll " i 6 dat i an .anal val ueg can be
output for 4-bit digital vi oﬁgjl(’ggg ;a Bisf JesKUPHOR oWl BE pade o ghe
circuit 618tristuBambopératiohed absirRedk ¥6iide (bl BES | find BlGGr Al 1Y
formed with the pixel 1 2 APR 2006 portion 0}11 th s?gﬁgﬁ?b"bgig?%{ g‘.lé HE}V%S ,
descri bt SBEWE that drves thopixel smploysug tie ciriemt ifsiitwaethoddr cui t i ncor por at ed
with a current seurce circuit has.been 6proposed (for _exanple, refer to
© Current source circust 612 shown in FIGs. 18(A) and 18(B)
corresponds to the current source circuit 612 of FIG. 16(B). The current source
(:ircuit 612 includes constant current sources 555 to 558. The constant current
sources 555 to 558 are controlled by signals that are input via respective terminals
20 551 to 554. The magnitudes of currents supplied from the constant current
sources 555 to 558 are different from one another, and the ratio thercof is set to 1 :
2:4:8.
FIG. 18(B) shows a circuit structure of the current source circuit 612, in
which the constant current sources 555 to 558 shown therein correspond to
25 transistors. The ratio of ON currents of the transistors 555 to 558 issetto 1:2 :
4:8 gccording to the ratio (1:2:4:8) of the value of L (gate length)/W (gate width).
The current source circuit 612 then can control the current magnitudes at 2* = 16
levels.  Specifically, currents having 16-gradation analog values can be output
for 4-bit digital video signals. . Note that the current source circuit 612 is

30 constituted by polysilicon transistors, and is integrally formed with the pixel .
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Non- pat ent Docunents 1 and 2). 5 In addition, digital gradation nethods
include a nethod in which a digital gradation nmethod is conbined with an
area gradation nmethod to represent nulti-gradation images (herei qgi {\@{?ﬂﬂﬁ
referred to as area gradation nethod), and a nethod in which a di
gradation nethod is conbined with a time gradation nmethod to represent

mul ti-gradation imges (hereinafter, referred to as tine 10 gradation

met hod) . Thpodlospythedsanieosubsaafeod is a nmethod™ i n whi ch one pixel is
divided into a plyraljty of sub-pixels, em ssion or non-em ssion is

sel ected in each A8f dea@ribssh - phoxss s conventidnallyy aslatsignal i dinee plreee ntoirtuit
accordi ng URich en a Li tting area_and the other area

' bet we ht ]
in a single pi ggeqrg{e%]vgﬂ %rﬁé“? éﬁ%&?ﬁt&h@?ﬁ% ProprseHdfpr examplerrefer to

gradati on rﬁgﬁqﬁ%ﬁt%aﬁn&ﬁsq?g@g@d by 15 controlling the em ssion period

of alight emtting elenent. nore specific, one frane period is

di vi ded i5nto a pIIulraidiﬁun,dcfigﬁﬂpéfaﬂﬁgoﬂ%étﬂgés N dia m@t#@& iy wiide & igﬂéj d
cte

| engt hs, em ssion or non-emssion of a light emtting element I's se

in each perg@datiomdmethodyris denmbined swithesanura geadiidinngndthod frégresaiae in
length of |ight emssion ti in one frame period. " In the digital

gradati on n@f‘ﬂﬁ&fﬂ attonoimages: (hereinafiem refarrad dp gistarea gradiionometimd)pand a
conbi ned w t ati an, neihod (hereinafter, referred to as_ tine
gradati on rrltrlaltB H@g) 14?&%@%&@@81 gﬁ—%\mne&ﬁ elS ?‘Eﬁéﬁ"ef’o‘”ﬁét‘bmﬂ%&ﬁ?ﬁﬁﬂ 1) .
[ Non- pat ent mBaed it reblesds el QL. r _ , elechni cal Report
of Institute of Eﬁct ?oerfiggts!?ﬁﬂldn or%rgt&lqolrﬁhaé?g @%ﬁ%‘%ﬁé‘; ng&gﬂ Ongﬁrtém, -ED
2001- 8, 19p. graddsion hicithad) t THY arvh gradutiod mEWOHSH b RERGIUT Gk brEYRSel is
Polysilicon TET Active Matrix-Driven Oganic LED D splay" [Non-pdtent -
Docurent 2]diztsiedrgiq a plpralityapf sub-pivelCRndssion O BDn4;mispionZid 3eR2fed-a cacB APR
2006 [ Pat e(rjﬁf B?ecg Nt 11¥ JPdZ 01-5426 A Disclosure of the Invention 5 .In
the above- déscri B80 P Pe AR S, gEadalipn is; representask acsording dat & differamse

between a light emitting area and the other area in a single pixel. The time
gradation method is a method in which gradation representation is performed by

15 controlling the emission period of a light emitting element. To be mofé specific,
one frame period is divided into a plurality of subframe peri(;ds“ having mutually
different lengths, emission or non-emission of a light emitting element is selected

in each peripd, and the gradation is presented according to a difference in length

of light emission time.in one frame period. In the digital gradation method, the

20 -method in which a digital gradation method is combined with a time gradation
~method (hereinafter, referred to as time gradation method) is ~pr0poséd. (For

example, refer to Patent Document 1).

[Non-patent Document 1]

25 Reiji Hattori & three dthers, “Technical Report of Institute of Electronics, |
Information and Communication Engineers”, ED 200_1-8, pp. 7-14, “Circuit
Simulation of Current Specification Type Polysilicon TFT Activé Matrix-Driven
Ozganic LED Display”

[Non-patent Document 2]

30 Reiji H et al.; "AM-LCD'01", OLED-4, pp. 223-226
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transistors are set to a ratio of 1 : 2: 4: 8 by designing the L/Wval ues.,
However, in the transistors 555 to 558, variations occur in the threshold
value and nmobility due to a nunber of factors for variations in tzi\ggzhﬁ
| ength; gate width, and thickness of a gate insulating film whi 0
attributed to differences in 10 manufacturing steps and substrates used.
Thi s nakes h&gdiffi_,cult to precisely set the ON currents of the
transi st or stsnt Bosemenblh : 2 : 4°: 8. That is, depending on the col um,

vari ation occurs i |l ue of the current to be supplied to the pixel.
To precisely set m&b@ﬁ%@ﬁw‘gms of the transistors 555 to 558 to 1: 2 : 4
: 15 8 as designed, current source circuits disposed to all the colums

need to be identical in characteristics to one another. Specifically, the

char act er i sDistdosiire of thé Bivefibf 1N all current source circuits. of the
signal line driver circuit need to be arranged identical -to one another.

However, 5such ar r bnenatmive-desexibed nakient sbiiice WifcuitoG 122 thE BN fdl?lgrecg?sogg Q’\f;ee

present invgnti.on has been nmade in view of the problens desc

and t her ef oBOHSIOTS #feschian gafap of Ind ué i 8dvy designing tloapAW! waleés. S UBWeSSl, Ng
the influen f -l ALl in aracteristics of TFTs to thereby supply a
desired si g‘ﬁ%ﬁ% té%‘?g"l'e‘%s f’%‘s !P Bsge‘t’*!ﬂﬁqpnédzﬁcwm,th& thaeghold walue andemobility
provi des a duedhd a Hunkid n .e_of pressi ng, t he infl uyence of
variation iar;“25 char ac%éerp'igfs?%r‘ggﬁoio Té%?g'!& s th f‘ﬁ‘?.&fi‘gﬂ E‘?ﬂ&ht gatepwidih, and t he
driver ci rcthickiess t berepate Sinpdlating €8s Qi I t, toa. light .
emitting el enent by usi lnggél the pi xg? ha\’/iﬁgl-czzl %??c%ﬁwég‘?utcot fﬁlgegﬁ%ﬁe@si ng
t he i nf [Hen@anufachiingsteps and sohstrates asedit | This hkITifIist &) ﬁfe%oﬁely set

i nvention vides a si line driver circuit having a novel

structure @ﬁ?cqﬁ??fﬁ‘ﬁ%ggﬂae Hapsisigns 8p8de 558 toi ¥ cli:t4 ( Bef diraeds,idepasding
current SOUE ehe! R ﬁ?‘g circuikt in this specificatiaon) that

suppr esses the i ﬁ%lluu%lelﬁc‘gélo ! ?/la(f cilﬁ &h d?‘h Vaﬂﬁa‘?é@@e’?‘%’&md@ byt suppticdt o theow a
desired corpikelnt current. In addition, the present invention provides a
light emtting device including the signal line driver circuit. 5 The

present inventi ontpprocists set the | curiends of theekaigiori 353 b Yh8 6018 2. 4 -

15 8 as designed, Current source circuits disposed .to all the columns need to be
“identical _in characteristics to one another. Specifically, the characteristics dof
transistors in all current source circuits of the sigﬁal line driver circuit need to be
arranged identical to one another. However,- such arrangement is extremely
difficult to be realized. |

20 The present invention has been made in view of the problems described
above, and therefore provides a _signal line driver circuit capable of suppressing
the influence of variation in characteristics of TFTS to thereby supply a desired
signal current to a pixel. In addition, the present invention provides a light
emitting eclement capable of suppressing the influence of variation in

25 characteristics of TFTs constituting both the pixel and the driver circuit to thereby
supply a desired signal current to a light emitting element by using the pixel
having a circuit structure suppressing the influence of variation in characteristics
of TFTs. | |

The present inventjon provides a signal line d:iver circuit having a novel

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

-
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current source circuit is disposed in each colum (each signal line or the
like). According-to the present invention, the current source circuit

di sposed in each signal line (each colum) is set to supply a1%§ﬂﬁp§¢m' ned
signal current by wusing a reference constant current source. ent
source circuit set as above .10 has a_capability -of supplying a current
proportional to the reference constant current source. Consequently, using
t he currentClEsgllr ¢e this cspecification) nthate sappressesv thd ainflaencd efharaaationi $ii cs
of the TFTs,constit.uti Tﬁg signal line driver circuit can be suppressed.
A switch f&t %}Sﬁ%i&g t Herdlawiea ddasired gepnstantr ewimenti s Insaggitipad the om

o' be mor o RReedt B Hirhldes a gl Siuing, ERR Rohidine Y sgonl Pod dfivee o

vi deo si gnalircufy, required to flowto a signal line, a switch is controlled
to determine as 'to whether the signal current is supplied fromthe current
source chrcuit. . Thetpresenti vehtibhngrogideses. sigfluiihe BRErtERENIS GPhich a
controlled by the video signal. Note that, In this specification, the .
swi t ch for CHECB} sAUIEGIresit iodigpesaddn aabk colynmich signaldine orahs digp).i ed from

the current sourge éi .cuittqtlo the signal, Line driver circuit is_referred

to as a signal .c 2N tRO PrEsEpt R entigpe thenglmemsquaece ciserib dispasediin

t ' | | ith th ' | i dri
Cireurt on AR SN Bt G ol BITRE st B SR & mtefhaiifed hERBl el & by
using an | Wsingha foftRn6& eBnstAntCARdA Tbufdd! ' &ffe a&i}éﬂt%uf’cr%oémfbt sre‘?fd? abbie

current is supplied to the signal line driver circuit e outs

the sub3®r dwe a Thpalulity oficsupplying =icyneint |propodiondb rto ciheCtéféreate tdoasanesent
invention will be descrjbed with reference to FIG. 1 and 2. FIGs. 1 and 2
each show SUEFBhEQUIEs.neConsequently; psing: the rcurrant Senrqsheirguibf the inflsescayafil

lines of i<th 0o (] +2)-1 u : I rst,.a.case where . signal currents
proport i ong%th ?%8%%531%0&%%?}55 ?T}ithﬁe consfitgimg, ?(ﬂﬁlaﬁd‘q"l @W?‘oc’f‘ﬂét
signal |ineganWel Criabeds I : C [ [ Q. are
di sposed i nﬁltl\rl\dg %ug?gee%fg?ve%?g#g %Ficﬁé%‘q’ireg%@ﬁ%%o@%@@ ﬂ%lhlr?hgmgi?é%al 7

line drivesupplieifromih8 cufieat saurceircaitus €ie pisel BUddntrdlRA WArPideB G 2
terminal _a, aterm:nal b, and a termnal c. A setting 5 signal is ihput to

the terMnal a. Aodgrment specifier inthe eanerwheie 4 signapohitedt pooportional to a

video signal is required to flow to a signal line, a switch is controlled to determine

as to whether the signal current is supplied from the current source circuit.to the
signal line driver circuit, and the switch is controlled by the video signal. Note
that, in this specification, the switch for determining as to whether the signal
20 current is supplied from the current source circuit to the signal line driver circuit is
 referred to as a signal current control switch.
Note that the reference constant current source 1:;1ay either be formed
integrally with the signal line driver circuit on a substrate or be disposed on the
outside of the gubstrate by using an IC. In this case, a constant current serving as
25 a reference current is supplied to the signal line driver circuit from the outside of
the substrate.
The outline of the signal line driver circuit of the present invention will be
described with reference to FIGs. 1 and 2. FIGs. 1 and 2 each show a signal line
driver circuit in the periphery of three signal lines of i—th: to (i+2)-th colunins.

30 First, a case where signal currents proportional to video signals are needed
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terminal b froma reference constant cufrent source 109 connected to a
current line. The termnal. c outputs a signal held in the current source
circuit 420 via a switch 101 (signal .current control svvitchl?] E’??@ is, the
current source circuit 420 is controlled by the setting sig AIQ Ejt from
the termnal a, the current (reference 10 current) is supplied fromthe
termnal b, apd the current proportional to the current (reference :
current) i stotlewue the signaHinasewitl batlescribidt e t hat the switch 101 (signal -
current control Zié\‘it]g, ), 1S provided between the current source circuit 420
and a pixel conn to CELH‘EHEF‘Q}H&P CircHis 426 arolisperedbin theerespédtivie sigdal
(signal cugpan .r Ol ' Is controll.ed by the yvideo signal. 15
Next, using FI Cgr g Q{éﬁggg@%@%ﬁ W‘ﬁqb‘ée ﬂﬁﬁ%r-c%?“lb?@?gnﬁclquﬁ@ﬂﬁﬁﬂwc
circuit of tiheir42Eeich méBide £eridif _ Tuct | fferent from.that
shown in5 FIG 1. In FIG 2, two or %&?E‘ﬁ?ﬁ}éﬁﬁs@{ﬁgﬂaﬁ%ﬁFt ssiting e
di sposed 5f otigraldh ingitgoahe ltemsinabach AC ob oM (rbferénce Aitidn § e,

circuit 403. The E)urrent source circuit 420(. i ncl udes anp* us?%qp&{lf;/:}ﬂg the

current soUfEBI pdipma reference constantiouerent 26urse 109 onneatyi to 429 rient fasumed

to include up: current source circuits, nanely, a first current source
circuit 421 an%F%aH 33(;00 P4 Wﬂggﬁﬁddé the (cuient agurce Tiksuiti 420 viacuswitoh

source circpgt N, CURT € Qurge circuit 422 each include a
termnal a, a gﬁﬁalﬁﬁﬁr@eﬁ@?%?na 1?(%{). and 25 1%l FiLirenf, squree qiscyy 42Qdal i s
i nput to tdvatdolledibietheaseting 4i i Cretik JipkS lied to the
termnal b froma 2béyar ef eer en%e gg%gtsntllgﬁtef I%‘re?{ééntte?g%%a?(% t%é’ ui%ﬁﬁéﬁ%@“?% a
cur rent 10j faurepg)isisappliechfront thertenainat bpaid thesciite PropdtiondPlo e cueitng)

hel d in thgr%‘;j rst current ,source circuit 421 and the second current source
circuit 422THPENSE SHTFEY 19 Putpytghram dhe rterminat ont r Boteswhatcthe siireh 161 t he

current -so | A IL.s.controlle the setting signal input from
the terni ng%%gag%‘gq%tccg n?r ?’!) Paéﬁcﬁﬂéﬁ P’f‘%&‘%ﬂ?%ﬂ? E{CRITRNA SPUREE GirquidR0
current (rehdr£pb®] QUhh&dtd b $he | §hef rog pal b, and. the
current 9 12. ABR 2006 proportillolﬁ a%gﬂfhéﬁgﬁmﬁ(ﬁeﬁl&%ﬂ%@ 3&%@’(&”?“5
out put fr ofhneat eantrilisalitoh) isNedmrolledcy theeyig¥ Sighal Si gnal current control
swi t ch) é%m is provided between the current source circuit 420 and a pixel |

connect el to t he$¥gniing iHE. Ang desedptionfwilhbe muie Of 4 Signdllimarest
control sw ] I.s_control |l ed he video signhal. 5 In this
speci fi cam%’%@‘ a%ﬁ&?gﬁepg ﬁ“Y‘?"dPﬂs% :hﬁﬁ aSIERERE] &ftﬁrﬁ@hfrpns ¢hati shgwirhin

FIG. 1. InFIG. 2, two or more current source circuits 420 are disposed for each

signal Iine (each column) in a signal line driver circuit 403. The cusrent source
circuit 420 includes a plurality of -current source circuits, Here, the current
20 source circuit 420 is assumcd to include two current source circuits, namely, a first
currerit source circui't. 421 and a second current source circuit 422. The first
current source circuit 421 and the second current source circuit 422 each include a-
terminal a, a terminal b, terminal c, and a terminal d. A setting signal is 'input to
the terminal a. A current (reference current) is supplied to the terminal b from a
25 reference constant current source 109 connected to a current line. Further,.the
terminal ¢ outputs signals (signal currents) held in the first current source circuit
421 and the second current source circuit 422 via a switch 101 (signal current
control switch). That is, the current source circuit 420 is controlled by the setting
signal input from the terminal a-and a conirol signal inpﬁt from the terminal d, the

80 current (reference cumrent) is supplied from the terminal b, and the current
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signal current according to a reference current, and perform ng setting to
enable the current source cirtcuit 420 to output a signal current) for
conpleting a wite of the signal current to the current source circuit 420
is referred to as a setting operation. In addition, an operat it gQmMPRAEE
inputting a signal current to a pixel 10 (operation of the current source
circuit 420 to output the signal current) is referred to as an-input
operati on. PPporiconal to thecuwent (ot fesempeatsrent)is output Fthsin thé mERd'E€ N Note
source ci r-cg}ia&gfﬂ ﬁ d t.he second current source circuit 422 are different
from each © Swifeh (ignal cugreat sonirabswitels 103uisrmovidedibetween tesiChrrd@l

and the sec ce. circuit 42 esfforms_the setting operation,

and the ot h@?ﬂgee(r& gpﬁsn&%ggﬁéea P%Etcoﬂﬂﬁ‘ﬁﬁiit‘gﬁﬂ‘? stemal linep and afi ges
can be execswitéh éiehidle Tgher = ti aperations may be
perforned at an g%l itrg??ﬁﬁﬁ%tg? S%Mﬁ%??%g@t@l}%ﬁ)y ﬁ%‘(ﬁgﬂé‘%@ at

arbitrary tining.InTthés spevificativhn, tahCose@itiom ) Qbriaf rRidranily
adj usted in_.accordance ITNI th the pi xelli&st ru Pﬁ?ﬁﬁi&ﬂ?ﬁ%ﬁ ase?ﬁgnggfmrtigﬁta{he
source ci r cHBRalgrussy agcordingdom sefkienoe cuhrent tandcperfernding feting i6 %ﬁ&bigo
source ci rcmiet ?i Posed in the 'Pnal line driver circuit. The nunber for
performng &t Wé SR CE CsHY @ Geuiput p sl ewaent) far sopplatingga paiteroft o
the, signafhel 4ipRa1dE | [ tart the .operatio In practice,,
however, for eeé')?gﬁrr%l gl,mg[g gdag%éjggﬁ}cgﬁgﬁpr%@f@"fn rﬁaf"rr}éﬂeab‘@a%édsﬁ?nghe
setting opespration,| ShKaddiTioMS, Bht G ,0 e _perforned
again with t[imrzi ng when a need az;lrib grsa_ﬁgleSfd;g%@E&@ 4 %gﬂgﬁfgpﬁﬁﬁ%rﬂ PERlh of
the si gAfll (oparationiofdhe cirrent souroé circis 420 t8/oatphitAS shARD cARSH ii?f‘éfenéar
nal I's

the case where the signal current_proportional to the video si
suppl i ed td® B Y cfatiem. o r2, thaeoptrel signalsningut tothd Sirstaurtdnti t ed

tothis. F \ t b lied,t i di ff t
from the o ouige ARt 4215 G ke Recdl cufe Shiree pircuit 424 grebliféerent from
control swidaeh)otkkges , 006 dis d. case ere
the switch 101)oi S no?hg?%fggtgggkﬁgpgﬁé@ﬁ%%néﬁg&ﬁ%e ggc\‘%%ﬁlﬂ‘ﬁfes&ﬁﬂn he

case i s shewarenhseurce Gituiis42D pEHorma thé Beﬁiﬂgscﬂ)e?ﬂm’arﬂhﬂl‘ér&ﬁ@f Lot PUt
to a pli I Eurrent line. The video signal is output to the si gnaP I ne- .
Accor di g {18C iRt gpetation. | rhhaws: theriwoeopdratéenssiagrizd exceutiabal the sive thases: 5

one case where t ' I s,.,used to.control the pixel; and the other case
wher e the Rfoed ltlgaqalhe setting operations may be performed at an arbitrary number -

. of times, at arbitrary time and at arbitrary timing. The timing of the setling

operation can be arbitrarily adjusted in accordance with the pixel structure (such

- as the current source circuit disposed in the pixel) or the stmcfure of the current

20 source circuit disposed in the signal line driver circuit. The number for

performing setting operations may be at least one when supplying power to the:

signal line driver circuit to start the operation. In practice, however, for example,

a case-can occur where information obtained by the setting operation leaks. Thus,

" the seiting operation may be perform'ed again with timing when a need arises
25 again for the information,

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

30 this case, the switch 101 (signal current control switch) does not need to be
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signal is used as a setting signal for a current source circuit.
Specifically, a video signal is used not only for inmage display, but also
for the setting operation of the current source circuit. In thqzqg@qu ere
the video signal is used for control of the pixel (display of an inag

the current source circuit perfornms the input 10 operation (output of the

current to t(ﬂ O%éel). Further, in thﬁ case where the video signal is used
as the setti n§) Sl g’na1A F5¢ Whiredhe switchd@ilis mot dispoised ist stwvauin EIG. 36 agtse

circuit perfRI ' QP t the current is output
either the si gﬁi‘r hﬁgﬁlgégérgepﬁgﬂgﬁ)@{, H; pgorﬁs%fpﬂﬁ‘é_z.l ﬁntlﬁ%seaﬁ@s,meemﬁe
current s awlpuitio apikblecutiatdine! | The IETSERS X\ lE% IS LERR i used for

t he pi xel control é{p{cmﬂ e display), the curr sour %orns the

i nput operation (dwcpidingftotthe mosengrinvértidl) & Pides! g sSyskd i %&ﬁ t he

current oyt put to the signal line is the i/i deo si gn%ltgnziﬁ?ssgfsga lgﬂ t ggsc?Pher

hand, i n°t K8CCASEWRRES thersignal is needt to consradhe pixels dral thiexstherceiss SWHerd (e,

when the vid d%&%ﬁ'asi S @ed for El xel control (image display), the

current sourcée clrcurt cﬁ%‘% 12 §18581 1o & sgrent gRurce cirauitr | Specificallyya vidsaes

not al ways pimhpidmicdcnd | hi,s, 1S because the video signal

i s al ready i%pi)lut to thedtgﬁgkgﬁpﬁﬁgéé \%};kg%%b&“ﬁﬁkﬁ?s@ﬁﬁ%.ﬁemﬂgmam pbihe

(i mage di speuyynt smuct kircuitdedn shabade ﬁﬁ&é"ﬂfehvirmgts?%rﬂa? ik o 5(?!%@' that
I . N

I s out put en the current source circuit dispose he "Si'g
driver cir rdisplay fean ripage)piheatiremt Jigcs Wircant pOIHRE thé L

p
di sposed,;q n .25 signal line driver circuit perforns the 1 nput operation
when t heldse ij ?‘ﬁ&"%@?lﬁﬂ%o# the cumentig therpixedlr cBudther nt thdi cyse seHedentliche

pi xel is exg ent,.inventian, when performng the setting
oper ati on, tﬁigbvi ea-'é%é?ég‘dﬂﬁ% ﬂ?cspc&g% S{%‘ﬂlg‘éfcﬁhﬁf%r%ﬁﬁw AEwile thecComentt

di sposed inscancabhbﬁit?éﬁoﬁﬁbﬂf@‘seﬁiﬁ%glg@,gggg the first colum to the |ast
colum. In addition, the current source circuit is specified only in an-

arbitrary period. Noleuthat dhe carrent issoutpae ethe€ id sibhall lide ARRL F e g N9
the setti ngﬁoger@i on can pe specified anong curr]gnt- lsgurrceggggglu‘?‘?'géﬂt
pl

di sposed i n the; g3pevhersi R is loatpuistonihe sifealsiéne, ivigerO HRS Mdedh
The st tong Eact BREREhe, piF lintiol iBEF i) ihet et scomco sinvniie’

circuit in perfaat thedhpuCopetition OBkt Bfﬂ'ﬁapafr}éﬂﬁg 'thé ggxcl). This is because

' the current output to the signal line is the video signal itseif. On the other hand,

in the case where the current is output fo the pixel current line, when the video

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

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

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

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

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

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

25 signal line driver circuit performs the input operation when the set-ting operation

of the current source circuit disposed in the pixel is executed. ‘
Int the present inveiition, when pafforming the setting operation, the video
signal is used to specify a current source circuit disposed in an arbitrary column

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

30 circuit is specified only in an arbitrary period. Thus, a current source circuit

-
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current source circuits need to be sequentially specified fromthe first
colum to the last colum, the per-columm tine of the setting operation is
shortened. Specifically, since the setting operations need to be perforned
in a predetermined time for the current source circuits in the?@APK 2806
colum to the last colum, the 10 per-colum tinme of the setiting operation -
is shortened. Consequently, the setting operation cannot be sufficiently
per f or med. Ifﬁqmﬁ‘é‘gcaﬁ gatting coperetian raani bs sgesifiedesinbig (digrent Workde! %irhits
colums, setgi Oﬁga(rja*io s for ihe current source circuits may be
sequentially 6%?’?%? Py Ak columas.  hes, simce Hhe Isaiingcoperation Hanelyer ,
when setti ni i equentLal | erfornmed for_the, current
source ci rc%ie@%?lregm t gﬁ%erﬂs]ﬁé c%’?ué?ﬁ, SHf 164 Hﬁ“&é‘f tSOMECEO SUEBL dhe settinge
performed atopesmidardan®ic progise Sﬁ&fﬁmﬁﬂlr ce circuits, various advantages
are exhi bited. For exanple,-a“sufficient tine can be arbitrarily used to

perform tthe setti Hya cpaent smucé eirchiiidn Q' 4rBiFars Lol SRn Yahfdl &g ' N
the case where periods during which the settiar{g op]grﬁgﬁagﬁwc%%s%{aﬁ%&" did
performed afFBUEdk $QHCE GirsREs meedhdo betsequentialiyspecifivd Eainynhe €8t &umn to

sel ected, t g of fireedomjs increased, and a setting operation

peri od can L}% slgﬁ %@ﬁam, &‘t‘}r P&&‘ﬁﬂi&"@? time of the rsedlingl openasionhiis hshobened.

set ting- opeBpédificalif i r Sk which is dotted in one frane, the-
setting opergt i onacgnng% glgréegtﬁlﬁgp ?’%ﬁg{‘%“%h%f’%ﬁﬂé?ﬁmeﬁﬂp@rﬂregggmgled o
circuit by timei foy fhel tunet sdurkdRireRitag- feoRlllf to2 dvant ages i s
that the influence of charge | eakzlige i-nﬂathgﬁg)gsgi%ogélﬂgltgnéﬁtﬁaf §B they,

t he cur r¥ht Peoeplymnciimeof the asettineg npdatibﬂd@@ﬁ@hgms.ca}ﬁgéﬁue,gggqh@ Sg@ﬁggt
has occur rgg iﬁ accordg{rﬁn}(r:e ith the setting operation, the fect can®be
made i nconSBTEUGL SN0 giendy peefopmedent | nvention; the video signal
Is used to contr ¥ ent. sourgce circuif, thereby obviating the
necessity of dediqgatihg}“é%?%§§{lécet%r%tsfﬁ§pqﬁﬁﬁ lﬁdg%P rHBE o4 eolurms, seftinghe
setting opeopdrating fur thd Susehi ' ' nd.. speci fi catjon of the
current source circuit. dgnseqﬁ%é\ﬂcﬁ&?&rcglﬂ%gfééfﬁégﬁ é‘Pﬁngﬂ i ram; they e
di sposed i sfifsédidentn tdhdhedhstc cohmmalr r Bkeeve! hﬂlehhsétﬁﬁg_rrﬁgg}g?ﬁﬁyra?e £an be
i nce

WRRES e RTEER R P T A o ines
s ‘ ito dtorarthe firenchRntigBied.
Thus, the 'sgtting operations can be performed at random for the current soﬁrce circuits,
various advantages are ‘exhibited. For example, a sufficient time can be
arbitrarily used to perform the setting operation for the current source circuit.
Further, in the case where periods during which the setting operation can be
20 performed are dotted in one frame, when an arbitrary column can be selected, the
degree of freedom is increased, and a setting operation period can be set iong.
For example, in the period during which 'the--sctting operation can be ,pcﬁonned
and which is dotted in one frame, the Setting operation can be performed for the
one-column current source ci;cuit by making full use of the period. One of other -
26. advantages is that the influence of charge leakage in a capacitor element disposed
in the current source circuit can be made inconspicuous. Thus, when a defect has
occurred in accordance with the setting operation, the defect can be made
mnconspicuous.
According to the present invention; the video signal is used to control the

30 cuirent source circuit, thereby .obviating the necessity of dedicated circuits' to
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the frame area can be reduced, and the device can be mniaturized. Note
that the present invention-may be applied by replacing TFTs with

transi stors using ordinary nonocrystal, transistors using SO (1{ ?ﬁd c
transistors, or the like. 10 In addition, in the present inv!:r%t Pg , ﬁthe
category of the light emtting ~“device includes, for exanple, a panel in
whi ch a pixel .portion i.ncluding light emtting elenents and signal |ine’
driver circPFHQr eontrpl; of cthensetiiaanoperatipst for she aarent cammes ngjrowit emidal |

dul e i ' the Lk . t to th f, ti d
panel - and DTS ol tlfrent KFuide GHIRHLT Conausinesings T aymbesiofn
o2 goner | eirdiitstol Y AidpoSe irdnigedetne qeBUllcuefiod kAR BY iyl dick

The present invention provides a sIgna ne drirver cCircu

current soueaebe minimizedpand ireyickbostbe Dprd\asd. TRAINESE Minde HE MMk
provi desﬁa_# I,ght, em tting device capable of suppressing the iInfluence of
i

variatio CIEqHisaer e flisposed oan e Tedundsthiet laydngaleatdanbecrdducedd Thiyer

circuits tO‘hﬁ ble a 20n§%si red sig 2‘11 current lda,a to be supplied to
light emitt ?@%M@ 15apg ¢ degigg igan heimipiatusizedui t structure

B, PSR R B S A i

Drawings FIG 1 is a view of“a si

view of a strgiistolsi winglordflarf mididcrystdll ﬁ'aﬂgislhﬁs \(ﬂsﬁig Sﬁlhngg‘h%ﬁl*m%lH&%%. t

driver circuit (1-bit). FIG 4 .1s a viewof a sig river
(3-bit). Fghedikes a view of a signal line driver ci rcuit (3-bit). FIG 6
IS Ci rﬁ;iit di agrgﬁs ..current source circuits. 30 FIG 7 is circuit
di agr amd%f cur r dRtadditipaein ithe present igvantian, she catsgoeyiof il aliglstnemeérting
current sous Ch kts.. FILG is atjmng chart, FIG 10 js_a_view of a
signal |i ngd r{fev%ﬂréi'g‘?‘%sc&of CXappee, "i'LPaingi é“t"?‘i‘ﬁcﬂga @R%lt portion clyding Tight
views of t hani@ie elediGis AhdXigh NincSalitdy vy L&Pbeieds a Sb St
di agranms of pixels Qf a li ghtlé em ttei éril%& eé\}g:(':"gs djgl%ad(%ﬁg}bg}"g?ﬁﬂ ﬁﬁfﬂ)ﬁtﬂ}e
Vi ews omf a ahdi & icogenimg modterial, a module in which ICs and the like are mounted to the
aforementioned panel, and a display. That is, the light emitting device is -
15 equivalent to a generic term referring to a panel, a module, a display, and the like.
| The present invention provides a signal line driver circuit including the
current source circuit described above. Further, the present invention provides a
light emitting device capable of suppressing the influence of variation in
characteristics of TFTs constituting both pixels and driver circuits to enable a
20  desired signal current Iy, to be supplied to light emitting elements by using pixels

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

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

. 30 FIG. 7 is circuit diagrams of current source circuits.
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FIG 15 is views of a light emtting device. FIG 16 is circuit diagrams of
pi xels of a light emtting device. 10 FIG 17 is explanatory views of
operations of a pixel of the light emtting device. FIG 18 is zi s@F#UU f a
current source circuit. FIG 19 is explanatory views of opera‘til) é :
current source circuit. FIG 20 is explanatory views of operations of a

current source cimk{j. A5 FIL.G 21 if\sﬁan expl anatory. vi ew of operations of
a current source ‘¢l TcultCIENEIagRmSOL LUFRNt FPuriecaraquiti ¢ devi ces to which

t he present inverﬂ@gi%%%gﬂaﬂfl G 23 is aviewof a signal line driver

circuit (3 bit). 4771'S vieéw of a signal line driver circuit _
(3-bit). 20 FIG PIG.IED ireDlisRabiod HighhFife Bfivér gfdugt. o method. FIG 26 is
expl anatory views of a driving nethod. FIG 27 1s a view of a signal line
driver circuit. G128 atiming/clest.of a signal line driver circuit. FIG 29
I s expl anat ory V:ﬁﬁ of.a.driving nethod. 25 FIG 30 is a view of a signal
line dri®er ci r cf¥3- 12 kg views pf theappeatanse\of i light efittingldéviceig met hod. FI G
32 is acircuit dcnagr of "a.reference constant..current source. FIG 33 is
circuit diagrans o@ﬂal%inlgfcéﬁ’;@ﬁc‘ga%@ﬂgtojrﬂm r‘&é‘rﬁ SOPHmg devies. 34 is a
circuit diagram gfica 1ek rce. 30.. FIG 35 is a
circuit diagramof a ret %@%@gt@gﬁ‘%ﬁg)fg%g}%m}%w. 14 1 2 APR 2006

FIG 36 is a si gifG.|15ne viéwy of a tight BinlttingfdePice37 1s a signal line driver
circuit. FIG 38 _is circuit diagrans of a current source circuit. FIG 39

is circuit diagr df.d0 is cirniteliagramsrafpixéls ofiiatlight Brfittig dé¥ides ci rcuit
di agr ang of a cur t 7slosur ce circuit. FIG 41 is circuit diagrams of a
current Qource mﬁr@ﬂl]t . @P&na@ﬁ yegsaf aperationgrefns poel af the light emitting e
circult. device. : '
FIG. 18 is views of a carrent source circuit,
FIG. 19 is explanatory views of'operations of a current source circuit.
FIG. 20 is explanatory views of operations of a current source circuit.
15 N FIG. 21 is an explanatory view of operations of a current source circuit.
FIG. 22 is views of ¢lectronic devices to which the present invention is
applied.
FIG. 23 is a view of 2 signal line driver circuit (3-bit).
FIG.-24 is a view of a signal line driver circuit (3-bit).
20 FIG. 25 is explanatory views of a driving method.
FIG. 26 is explanatory views of a driving method.
FIG. 27 is a view of a signal line driver circuit.
FIG. 28 is a view of a signal line driver circuit.
FIG: 29 is explanatory views of a driving method.
125 FIG. 30 is a view of a signal line driver circuit.
FIG. 31 is explanatory views of a driving method.
FIG. 32 is a circuit diagram of a reference constant curtent source.
FIG. 33 is circuit diagrams of a reference constant current source.

FIG. 34 is a circuit diagram of a reference constant current source.

30 FIG. 35 is a circuit diagram of a reference constant cuirent source.
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FIG 43 is a circuit diagram of a current source circuit. FIG 44 is a

view of a signal line driver circuit. 10 FIG 45 is a view of a signal line
driver circuit. FIG 46 is a viewof a signal line driver circuit. FIG
47 is views of a signal line driver circuit. FIG 48 is a vieWldPR3Bi gnal
line driver circuit. FIG 49 is a view of a signal line driver circuit. '
.15 FIG 50 is a viewof a signal line driver circuit. FIG 51 is a view
of a signal |ine IkG.\arisaisigualtline driver ¢hiduits a vi ew of a signal line .driver
circuit. FIG 53, view of a signal line driver circuit. FIG 54 is.
views of a |ight -t} 1§ Benaldime drevaric@icuts i s views of a signal |ine

signal line _driver circuit. FIG

driver circuit. ¢ kS vi ew of

57 is a view of a S|'§r§§?cfr|c}*§ dipgons ‘Lf?ar%lmnt,somcemmms a view of a
signal line drivepIi3oGicircuit | lew of a.signal |ine driver
circuit. 25 FIG 60 is a vﬁ%@&‘%’l}‘?id&?\"aﬁ“ﬁ é"H?‘%e\Fé‘F“grrcuit. FIG 61is

a view of a si gndfIQ.i40ds dircui digirafidiof -a etiftul €W of a signal line
driver circuit. FIG 63 is a vzi%ew of a %l?g%élsgﬁdﬁ?%ﬁ%\?er circuit. FIG
64 is a view of &16kgdds circnid dingrams ofiar@urdnt s80rcElcEcufi5 i S a vi ew of a
signal line dri VS‘rIpCi&CUi i, .1%,1 2 APR 2006 "FIG 66 is a view of a signal
line driver circdit) “~pf &rcpt diagramgiof @ qwrrent spusealcidcitite driver circuit.

FIG 68 is a vieyy :Si ~ld.ne driver circuit. FIG 69'is a view of a
signal line driver @:5f‘?éﬁ?t%mb“ﬂ‘%m%of%C'AHW'eW%?c thnal |ine driver -
circuit. FIG 7mG$44iyh%‘9f€).f§Wﬁneldrﬂfer%ﬁﬂd{ﬁf circuit. FIG 72 is a

view of a signal |line driver circ .
10 FIG. 45 is a view of a signal line driver circuit.
FIG. 46 is a view of a si'ghal line driver circuit,
FIG. 47 is views of a signal line driver circuit.
FIG. 48 is a view of a signal line driver circuit.
FIG. 49 is a view of a signal line driver circuit.
15 FIG. 50 is a view of a signal line driver circuit.
' FIG. 51 is a view of a signal line driver circuit.”
FIG. 52 is a view of a signal line driver circuit.
FIG. 53 is a view of a signal line driver circuit.
FIG. 54 is views of a light emitting device.
20 FIG. 55 is views of a signal line driver circuit.
FIG. 56 is a view of a signal line driver circuit.
FIG. 57 is a view of a signal line driver circuit.
FIG. 58 is a view of a signal line driver circuit.
FIG.59isaviewof a signal line driver circuit.
25 FIG. 60 is a view of a signal line driver circuit.
FIG. 61 is a view of a signal line driver circuit.
FIG. 62 is a view of a signal line driver circuit. |
FIG. 63 is a view of a signal line driver circuit.
FIG.64isa view of a signal line driver circuit.

30 FIG. 65 is a view of a signal line driver circuit. -
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FIG 73 is circuit diiagrams of a pixel of a light-emitting device. FIG 74
is atimng chart. 10 FIG 75 is atining chart. FIG 76 is a timng
chart. FIG 77 is atimng chart. FIG 78 is a timng chart,: }f 79 is
atimng chart. 15 FIG 80 is atimng chart. FIG 81 is a t“ﬂ‘r% art.
FIG 82 is atimng chart. FIG 83 is atimng chart. FIG 84 is a timng
chart. 20 FIG 85 is a timng chart. FIG 86 is a timng chart. FIG 87 is
a layout view of HGuitrisntviswusfeesighslding drivéd &Gic@8 1s a circuit diagram of
a current, source circujt. 25 Best Mbde for carrying out the Invention

[ Enbodi ment Mode G- 167 isig dewrafousignallinodeyercitstr i ption will be nmade of -

an exanple of a i jt storucture of a current. source circuit 420 shown in
FIG 1, which is %fﬁgdé&‘“f?w%“asﬁlgﬂ%hhfm VRIrGi@it.ci rcuit of the present
invention. 30 Reflg igeg : : tkng si.gnal input froma termnal a
corresponds tois 1 2 Aﬁﬁq’ég‘ggfaa]‘%}ﬁ‘g"e@%%‘r@?f%‘cﬁﬁ-i ed froma second | atch
circuit 813. HowaE. 705k a0HewE a ibAAGiE @Fer difeud, SO Used to control a

pi xel , the video-signal is not diréctly input to the current source

circuit 420, but Hlp(l is heriewmfa sigralllog ddverafigsudd or. The | ogi cal
oper at or enabl eS'PsI 'é&hi ng.between the case of using thé video signal to 5
control the pixel ?‘db df &plieyy of sigealdinedrivartoiravitse of using the video

signal to contrg . rent..source.circujt. Specifically, the setting

si gnal i nput fro(rinhﬁﬁzglgépﬁ?ﬁgfag{a%ﬂf@slﬂﬁﬁo%fqBgﬁﬁ‘i‘*emﬂ&“gqbé Icesuppl i ed from
an out put term nqil(pfmtilgngﬁﬂ%?lg&%{ operator that is connected to a setting
control line (not shown in D ) _

0

FIG. 75 is a timing chart.

FIG. 76 is a timing chart.
FIG. 77 is a timing chart.
FIG. 78 is a timing chart.
FIG. 79 is a timing chart.
15 FIG.80is a tinﬁng chart.
FIG. 81 isa timing chart.
FIG. 82 is a timing chart.
FIG. 83 is a timing chart.
" - FIG. 84 is a timing chart.
20 FIG. 85 is a timing cl-lart.
“'FIG. 86 is a timing chart.
FIG. 87 is a layout view of a current source circuit. -

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

25 Best Mode for carrying out the Invc_:nﬁon
[Embodiment Mode 1) )
I this embodiment mode, a description will be made of an example of a
circuit structure of a current source circuit 420 shown in FIG. 1, which is provided
| in a signal line driver circuit of the present invention. -

30 Referring to FIG. 1, a setting signal input from a terminal a corresponds to
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The present invention perforns setting of the current source circuit 420 in
10 accordance with the signal supplied fromthe output term nal of the

| ogi cal operator connected to the setting control line. One of] XA/R l0ppout
termnals of the |logical operator is input with the signal (corresponding
to the video signal) supplied fromthe second latch circuit, and the other
input termnal, . is input with the signal fromthe setting control line. The
15 | ogi cal ®pdfer signd raupphied Fromgncseoprd datohnciabuit HEL 3L NHGWEVE, SRR

and out puts tgnal. fromthe output termnal. Then, the current source
circuit 420"%8??56@3?2 18 %#SP H’éF‘? Yo §€?§P‘E‘© Phisds theiddewsigaal isnpitdimedyanponto
accordi ng tget ﬂ&?ﬂcs -] fromth ut put .terginal, of the | ogical
oper at or . Tﬁlies&grﬁgﬁti es tﬁea%%fegggf é’r‘l‘glmPBFt %reB)r LT g:?g‘f"?]oﬁpﬂm‘?fue eng
t he curr entlogial @pefitoe Bhiblwhi ' ' i ed. f or .pi xel
control %I rraoge d??gl ay). %gu%@éﬁ?ﬁayé%nﬁgg@g? ng“é"rﬁgﬁ_ gfe ?@eﬂoﬁlg“é to

db aentraidhe qixéingo dispdapmhimaye)dd theRiske Qﬂ!ﬁlfﬁﬁig i Q{deb@igﬁéiftbem

| gha .

arrange
source circuit 12](1) is performed in_ accordance with the's _
( cor r espondfH§rA! dhe gurrgntiseree wirenjt. s Specificallyy the sditing Sigabdnp@t &5m the

circuit, e kle th i deo, signal ‘i sed for the pixel control 25

(: ma;:a di s\éﬁ%g’ﬁ ,llt é’E’EEFﬁ’/‘? E?pléfgeatsi%i?j SEW lﬁﬂpﬁﬂﬂbﬁéf‘laétpph,tcminahmfl fhee of
tircurt | anoerabbperator il b dathechodR A Yl iR mol shopin Fle. 15
BT ot oscndSnenslion atdities, GREG BF Ho™YyaBh Soibee BRbwI 420 U5

setting operation, the input operation, “or the e
ci rcui t M20pceariasee beithr teesignaBGuppliédrirenh tiowriygit toiiRal BE the lo%}'\(,';]aiI
I'l.e

the vi deo. SIRGTAlPr FaMElRy ROFc Sriing Gl dime( | age di apl ay) . for exampl e,

i ation i i t . termnal.of the |ogical operat b
brevented | by us e Bvoialfu it of e Beical oberay Bdnpromi the Signaihe.
| ogi cal opgtatrespondGRNELAESAlY sighdh SBplibAFrARhE LA 1% (IO and the

operation, or the-like of the cu source circu

preci sely @h‘ffoiﬂmﬁ terAgnak i imput witihehe BighatFiorh THERkitRiy cb olsiiﬁ@.a! The .
(corresggnSrnlgBlto the video signal). output fromthe second latch circuit
i s used T or *8N@ WLBT PSHOrRIAeloghepperatinn ofithe aputdwossignals, abovipdena

[ | hat.: 4 i ' | » h her.
signal t ?%lglﬁl 'R {thE %utt;ﬁft RiHinal. a[ﬁiieltl, ﬁleoz:ur%ntcs%su?ce circuit 420 performs

cither a setting operation or an input operation according fo the signal supplied

from the output terminal of the logical operator. This enables the video signal to
be prevented from influencing the current source circuit while the video signal is
20 used for pixel control (image display).

Assuming that the logical operator is not arranged, and the setting
operation or the input operation of the current soﬁrce circuit 420 is performed in
accordance with the signal (corresponding to the video signal) supplied from the
se.cogd latch circuit, even while the video signal is used for the pixel control

25 (image display), the setting operation, the input operation, or the like 6f the
current source circuit 420 is performed. Thus, to which current source circuit
420 the setting operation, the input operation, or the like is performed différs
depending on the image display pattern.  That is, the setting operation, the input
operation, or the “like of the cument source citcuit | 420 cannot be properly

30 performed. However, when the above-described logical operator is disposed,
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where the si-gnal is used as the setti'-ng signal for the current source
circuit. .10 Specifically, when the signal (corresponding to the video
signal) output fromthe second latch circuit is used as the t/?]ggﬂ)z[mﬁgnal
that is input to the pixel, the current ..source circuit of si-ghal
line driver citcuit perforns the input operation. Further, when the signal
(correspondi ng_ to ,ih vi.deo signal) output fromthe second latch circuit,
i s used as t9YED IV Qﬁ’g Yrlgn signebis wsed fonpieiicostial Gmagerdisplay), foeexddple,
current sour, L.reuit .perfaqr t he setting operation. Thus, if the video
si gnal that @agiﬁ){l %tﬁ Sﬂﬁbﬂhﬂgﬁgge’éﬁﬁaﬁiﬂmﬁl@w@ﬁ? E‘EﬂlFali aperaigpcan bgprevented o
the term nalpyayghet e Y eqel LL eviéﬁe signal is
input to the ygi xel, thegfé%lfg@r??qg%%rtch% %ﬁﬁl&%ﬁo\é@ﬁgk@ gq %ﬁoﬁc Opfyalay
circuit sirdrsaqeanby, thoetiopGpetdifons thé injsht QpREadn0 Br Y FkeoF: the Mirrent
current source circuit 20 of the signal line driver Circuit perforns The
setting opersanrcseirgiat 42(bcambriprecinely perfarmed. nul t aneously. In this case,

since the video signal .varies dependjng _on the_ inmage to be displayed, the
setting operati on‘¥SAIHBE tBéh“pP@‘@F’E’eﬂvﬁb’é@l@,dhﬁéégnat?mmp@néh@ﬂ@, the rvidée

| b BEIPPY . . aisg®, thiervidt
Dresent | S e b b TS B Bl e e o
e peLL| g thosignal id bt ad theafided bidhal QAT it 3o SROBIENC G HRERIRE MGed "\

whi ch col.um-current source circult %he se operationm’ s 0

a result, wiwdhere Hhevsigeal & gsed dsstheseetiag tipaal f6e Thé i@t -SRr&e cifclftut
to the pixel, the current source circuit In the. signal.line driver circuit
is not thf Spesidically, wheadhe signal Geasresphudingdecthsivides signaljsewtpas fiione the

setting si for,.the 30, current source cirgujt in the signal |ine driver:
Ci rcuitg toggg‘%‘?‘é‘?‘ﬁﬁh‘éf@& Fi%ﬁgfé* e y1 Pﬁl@yééﬁfﬂﬁﬁmqté% ,thgamei,dhe cyrrent
performed fgguiche it 8 t . urrept .source ci.rcuit
does not pe"rf‘(l)'rrengﬁa?l%pd}?ﬂg%g%{%?o%?@%eréb{;/i?%lﬂ{erb&fafwﬁgﬂ@pé?%‘ﬁi BRE1AYPR he
current souFaeheirwlich thansipgalp(@sispbiidiagr i@&ﬁ@@idé}bkgnagabué}nﬁ Yrbin the
register has a structure including, Tor exXxanple, flip-flog 57circuits
(FFs) in a peepnd latch gfcuiblisimsed asthy setting sigmal f@rIhElodirena ssiuretcifoults the

(S—SP),-ﬁ?d an_inverted cl.ock signal (S;CLKb) are input to the shift
regi st er > afffEeRE SEee Cizgipif performs the setting ep@rHent o the tining of the input

signal's are cal | eqhys3hb"daly 38t that is output from the second latch circuit is

‘input, as it is, to the terminal a of the current source circuit, when the video signal

is input to the pixel, the current source circuit of the signal line driver circuit
simultal_xeously performs the setting operation. That is, the current source circuit

20 of the signal line driver circuit performs the setting operation and the input .
operation simultaneously. In this case, since the video signél varies depending

on the image to be displayed, the setting operation cannot be precisely performed.

From the above, in the present invention, the timing of the setting
operation performed by the current source circuit is controlled by using the signal
25 supplied from the setiing control line. In addition, control is conducted
concerning in which column-current source circuit the setting operation is
conducted. As a result, when the video signal is used as the video signal 1o bé
input to the pixel, the current source circuit in the signal line driver circuit is not
- influenced. In addition; when the video signal is used ﬁs the setting signal for the

30 current source circuit in the signal line driver circuit to perform the setting
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In FIG 6(A),,a circuit including.switches 104, 105a, and 116, a transistor
10 102 (n-channel type), and a capacitor elenent 103 for retaining a

gate-source voltage VGS of the transistor 102 corresponds taﬂ t@ﬁ @@rrent
source circuit 420. In the current source circuit 420, the s Zt 4 and
the switch 105a are turned ON by a signal input via the termnal a. Then,

a current (‘E;%:fe{.ence current) is (igppl jed via the termnal b fromthe
ref erence cCOMSEUNE MUt Betfprmaed dox dhe (sstting ganirel lingfssr that the ewrent

constant c cted to the,.. current |j.ne, and a .
pr edet er m ;i%ﬁﬁgﬁg@ iﬂ?c%gg gpgllggﬂiﬁnmlt He UEQBSI&HPBI' whershyhthefs4ing gperatign ge

i s retai necofitheicurieRPs@iites etbuit chh BEREGsQW upplied from the,
constant current source 109 becones %en?@gé{eﬂ\%}%ﬁaa drain current of the

transistor 102. IMoteThaha shife register thad G seactutehinchrding hkQBanasIe, ﬂgﬂ'—ﬂﬁ OFF
by a signal .i nput via the termnal a. As a result, since the predéter
charge i€ rttsdEs) 1k Replusalitycof eplusinserd clock signal (340K}t mstatOpulse

i npar t ed "W jich C P bit f _fl.owi n ent having-a nmagnitude

cor r espondi gsﬁi z}arﬁ‘;fn H’fv‘%ﬁg otk ﬁ’lg"gh &“éﬁtﬁr{(’h areainppf tq the shullj registap and
(signal curgj , I | S W, 6are turned.into a,?2
conducti ve sl?zrih'ﬁlsé%ghlg rcrngmjf T% F%%ﬁﬁg%ﬁgqgﬁgéﬁlg%gﬁe@lﬂeﬂlwg sfgf@l§iaé‘?‘|£allF$ne _
via the temmplalgpuisddt this tine, since the gate voltage of the transistor

102 is maintained by the capacitor el ement 103 at a predetermned gate
vol tage, a drainladdGed(A)cociresipandinding owittieessl@hAl05a s 016 ) 4 @afsiblopWs

to the dpaip.region of th%transistor_ 102. Thus, the magnitud’e of the |

current Pnp@z f’gcgﬂgl%iWBP >l Becanssiteneleraeo 103 thoo uctadeingga igatd-sarced by

th iati ' [ St-i the t ] 19 1 2 APR 20

const 1t uti GTERS ‘oA IR 4Bp corPobbdl o ihe Rimeauoutet Echdaui « cn

101 (signal gnt \ ' t ' : W e hch 116
(signal curt anthe @ikt st Cheuit4Ithe ShARASAH a0 T R0 10 a

is turned into a conductive state, a curren he™ pI'x

to the sigriwinedi QN \liya at bignhk ingutaliac the tdigingD RN e Cheh) & cupeht (&ffenkbe

swtch 104 and the swir},ch 105a is not limted to the structures shown In

FIG 6(A) . HEeNDissypelied ivéa the terminal irfom éhe sefeterchatonstaat cfirrent sourat s of
b, and the oqther term-nal is

e oo 46" 35 BB LB 1 i B ot e
current line, and a predetermined charge is retained in the capacitor element 103.
The charge is retained until the cument (reference current) supplied from the
constant current source 109 becomes identical with a drain current of the transistor

102. «
20 - Then, the switch 104 and the switch 1052 are turned OFF by a signal inputl
via the terminal a. As a result, since the predetermined charge is retained in the
- capacitor element 103, the transistor 102 is imparted with a capability of flowing a
current having a magnitude corresponding to that of the signal current I,,. If the
switch 101 (signal current control switch) and the switch 116 are turned into a
25  conductive state, a current flows to a pixel connected to the signal line via the
terminal c. At this time, since the gate voltage of the transistor 102 is maintained
by the capacitor element 103 at a predetermined gate volt:;ge, a drain current
corresponding to the signal current Idml flows to the drain region of the transistor
102. Thus, the magnitude of the current input to thé pixel can be controlled

80 without being influenced by the variation in characteristics of thé¢ transistors
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i ned -




102; and one of termnals of the swtch 105a is connected to the termnal b
via the 1o switch 104, and the other termnal is connected to the switch
106. Then, the switch 104 and the switch 105a are controlled by a si gnal
input fromthe termnal a. Alternatively, the switch 104 may ngigg]ﬁbs
between the termnal b.and the gate el ectrode of the transi st and
the switch 105a may be di sposed 15 between the termnal b and the switch
116. Speci f FeBftityting Mgﬂaidmecﬂrweamwa(w Wi rings, swtches, and the like
may be di sposed Sﬁﬁcﬂlft hat t nnectwﬁ Q structured as shown in FIG
38(Al) in the set the, switche Qb fyigaal evrrent centrelcswitel) snethown

in FIG 38(A&hn unber, of nunber
of swi tches, O%éat’ he &@E%Mf@iﬁfeisﬁ@nparnﬁglﬁogppgpw \é\ﬂafce&gcdﬂpqtﬁlo[wo ‘
current SoutheepiRey @tidecttdlothe El'gﬁ’al ﬁﬁe%a%?eﬂlﬁﬂﬁé setting operation
(setting operation) cannot be perfornmed si mul t aneously with the signal

i nputting operatThe connectiorpuetiiof the swiectpil®4! andRicekwitel 105aHsGot
-6(B), a CI{CUI'[ ;ﬁl uding a switch 124, a switch 125a, a transistor 122
(n- channel Bimtef to & shaetures shovemam F1G26(Apr Fer examplg, theysirectamumag be25

cor r eapondsskh PR BF BlrEidhs P e Ve bR SoMetac g doomass, smdthel ons

th t he
et souoek Wil B @Rbold RGEER HREH SN AE el %rg%g@hgg th ghaiSigtor
turned ON by02; andsemgnet terminils vt thd §Rittien 0501 ccﬁmea&ﬂrlo, thé t&h'ﬁi'hﬁm) via the

(reference 20 12 APR 2006 current) is supplied-via the termnal b fromthe
const ant1GcusWwieh 164 a0d t:l.legothcnmmuneh it oonixtadite ¢he shwiteh, 186d Then, the

predet erm ned clﬁilbge i.s.ret al n-the capacitor_elenent 123. The ‘char ge
i's retai nedSWiHe radthe IS%"[C fér?@é‘ml:lﬁ‘ﬁ byt signpbigput lftﬂﬁltth@tﬁimalant

current sougrce 109 becones |dentical with a 5 drain current of the
transi stor 122. Note that, when the switch 124 is turned ON, since a

25, SO e oL oaRe et Wi suaiBey R eaZabeteed e gk
t urned OFF.thasgate electrode of the transistor 102, and the switch 105a may be dlsposcd
15 between the terminal b and the switch 116. Spec1f1cally, referring to FIG. 38(A),
wirings, switches, and thc“li](e may be disposed such that the connection is “
structured as shown in FIG. 38(Al) in the setting olperat.ion, and the connection is
structured as shown in FIG. 38(A2) in the input- dperation. The number of
wirings, the number of switches, and the structure are not particularly limited. o
20 In the current source circuit 420 of FIG. 6(A), the signal setting operation
(setting operation) cannot be pcr_forméd simultaneously with the signal inputting
operation (input operation) to the pixel. | _
| Referring to FIG. 6(B), a circuit including a switch 124, a switch 125a, a
transistor 122 (n-channel type), a capacitor element 123 for retaining a gate-source
25 voltage VGS of the transistor 122, and a ;ransistof 126 (n-channel type)
corresponds to the current source circuit 420.
The transistor 126 funcﬁons as either.a switch or a part of a carrent source

transistor.

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

30 turned ON by a signal input-via the terminal a. Then,.a current (reference

20




result, since the predeterm ned charge is retained in the capacitor elenent
123, the 10 transistor 122 is inparted with a capability of flowing a
current having a magni tude corresponding to that of the si gna}lzumﬁﬁnt
Idata. If the switch 101 (signal current control switch) is't nto
t he conductive state, a current flows to a pixel connected to the Signal
line-via the termnal c. At this tine, since the gate voltage of the
transistor $9enty ifesupplicd cdabthet hermingabi from ¢he renstah? Tuakcnd sbirce 109
pr edet er m n{g(gm%ﬁ oltage, a drain current corresponding to the signal .
current |lda L0 (1BE (Rurent %r@&wp&dw@m rediaggeyis meinethis, thehe
magni t ude o at 4-s_.ipput t.o the pixel.can be controlled
wi t hout bei {:%fa{&ﬁﬂ ﬁégéhlglg bI?Bt heﬁf{/a‘%}ﬁéﬁ dh Fefpg r‘HH’clea‘Tes PPE’senbf({'?#ﬁEﬁme
t ransi st or scwead) iflgwn Febrh e Sé | d rd C1Bb G 2 ]

) e SedHdnt éﬂéﬁ__‘e&ﬁ éé)‘él?ée 109" Gétomes Rjeﬁ}gﬂt Fvé a¢

swi tches 124 and 125 have been turned e and source p

the trandi sdwin t@dentraf thetiangistat 1220 ¥ofehhas alen e swit@S14 is I%HI&PONG
charge retai.ned in the capacitor elenment 123°is distributed also to thé

transi stor SRSG2 SRigrSeWee volfage NGS afbeitransistamt26 isbdtytot@ivh el Ghinsikre,

the transis 126 are connected in series, and the gates thereof
are connect%%ﬁfé%&gc@% ngly, the transistors 122 and 126 each serve as a

mul ti-gate transigiik: | Serit t P the transj S varies
bet ween the setting o%%%ngp?gl}lé gﬁgﬁh%“ewjﬁ%% g‘ﬁh?@t]iz n‘.“e'I‘H'é'}eéff @:F? fhea
value of tueselysinc thempdétetinedthabi istrefahaPin teaphtifor dBfehf 134%he
setting operation 'can be made | arger than the val ue mp the current?’
suppl i ed0f risaasister tld2nimdmparted whth ta wepabilitthefi flpulingper Afrian. ha¥iHg, a 30

vari ous | oads uch as wiring resjstances and cross capacitances) diSposed-
21 1 2 APR %6’&‘%‘!1& FREFSRORSINE (rithal ob the signed quereat dage JdErbe amtitchuiOknt

., ..Co tly, th tti '
zzugzﬁrrg?eggngrsgﬁ&; ofiRL i SPERS et sl atony
control sw e ion gL [ e
conductive st atle, a cuerre(ﬁ?pf | o 3 Ilvi a t%eeﬂlgw%ltelﬁrﬁnaiél S @oﬁlﬁg&gf §%€8 ti’e

connect ed tgte Neltaggohihd framsistdhd 2B usesinofinod by 1S capdifion $EIRENOT23 a
_SW tchers]ra and.the structures are not particularly limted. Specifi caﬁ ?y,

referri tRyedgtermingdigpte ypliagegs dini enrend kerrespraying talilesigrd canent Ihat

the CO”_”e?tﬂl&Ps '3 tﬁ%raﬁiﬁrrggioﬁsof Q%Win{n%islicl)relﬁg ( |%ll'zus,i the magnitude of the
curfept that is input to the pixel can be controlled without being influenced by the
variation in characteristics of the ftransistors constituting the signal line driver
Cil'Cl‘iit.

20 When the switches 124 and 125 have been turned OFE, gate and source
potentials of the transistor 126 are varied not to be the same. As a result, since
the charge retained in the capacitor element 123 is distributed also to the transistor

- 126, and the transistor 126 is automatically turned ON. Here, the transistors 122
and 126 are cognected in series, and the gates thereof are connected.

25 Accordingly, the transistors 122 and 126 each serve as a multi-gate transistor.

That is, a gate length L of the transistor varies between the setting operation and
the input operation. Therefore, the value of the current supplied from the
terminal b at the time of the setting operation can be made larger than the Qalue of
the current supplied from the terminal c at the time of the input operation. Thus,

30 vanous loads (such as wiring resistances and cross capacitances) disposed:-
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the setting operation, and the connection is structured as shown in FIG
38(B2) in 10 the input operation. In particular, in FIG 38(C2), it is
sufficient that the charge accunulated in a capacitor elenent 107 does not
| eak. Note that, in the current source circuit 420 of FIG 6(B)}Z AR08 gnal
setting operation (setti-ng operation) cannot be performed simultaneously
with the signal inputting operation (input operation) to the pixel. 15
Referring t g)eﬁyq;n treciermanali b end tthe mefeveticegconseint cafrend 9Gurce Wi BeCEhzi]r%Qd

:

transi stors 106 (n-channel type), and a capacitor elenment 107 f
retaini ng é%?"g-t}?ﬁtﬁ%e WCHHSEQY:\F@S sstting, eperationi canobs cofifgtietadduicldy. In
corresponds tho : rent . circuit 420, In . _the current source
circuit 420t hecragt\s/avi“{ﬁé fgg Sé”?nlgéj{ ﬁ@lstﬁn‘g"@h cpfignl controh siitchd ds aetidisposedgnal
i nput via t vhéneth® §aitcla 1268 NuriedC n current).i S supplied
via the terninal b fromthe coﬁstan{iﬁégﬁ gépgécgfj‘r%c‘gtg%é‘ CWEeHlewry v d!‘he
current |#%ndermnal atgptheddxeroonnediedtotiesiohal @i ned in the capacitor

el ement 107. The rijg;grge is retained until the current (reference current)
flown fromthe condfamumbanofarirings, theenoberufoswitchdsgend Heastrdtifns ard Bot

drain curre whe.tr.ansi sgor . 105b. this tinme, since the gate ‘
el ect r odes %‘“f‘{‘%éfif?_‘é‘?fgﬁdzt dﬁp%éé‘c'fﬁghdc 1iRg 80t 6 S8(BYr wirdigsaaed switches ed
to each ot hefav hd8; I transi stor, 105b and e transistor
106 are retal n edé]glgﬁta%e? Scu\aéglaﬂcl?‘?@'}cs C%Eelpé%g(?ﬂ Is fppcturgd as Sﬁﬂ@msl%i I%IE% 3881
the switch 1Osating opensidnOrid fv \ kRt t i . As
a result, since tﬁge gr e_’de'?erm' ne%é%%#gghilgg?g%tgfﬁgaylkﬁm%ﬁgnﬁ%g&%O%
capaci t o} effenmpat eperatione in pasiiatlar, it (UG, 38(CRRMt efsifficient tﬁﬁﬂﬂéiéhia} of

flowi ng a gurre‘ﬂ{a avi ng a agni tude corresponding to-that of the curtent
(ref erence BdfiPaHpled maCapgeitayglement 467 deesymet leakir rent control switch) is

turned to the co ' . a. current fl to a pixel connected to
the signal |ine Cﬁgﬁ% ﬁl\éﬁtlgﬁﬁé ﬁEF‘?B‘. SOfreg ﬁFgmf)%rﬁ,f?HQ-rﬁ(B):tWé signal setdingage
of the transpahtion ¥9itih | ' ikor.. elenent 107 at. a
predet er m ne% gat%xvollt %;? d;kgi) aq'l%%n@ﬁlr)é g’g{fag%rggesilg'ghtﬁ??@‘ﬁ%wlﬁ’eﬁwcﬂg?@nt
(ref erence BpuHEg 9pdration (input bperdtish)to wgipe]of the transistor 106. Thus,

t he magrgb,t ude of l&h gurrent input to the pixel can be controlled without
bei ng. _ Referring to FIG. 6(C), a circuit including a switch 108, a switch 110,
transistors 105b, 106 (n-channel type), and a capacitor element 107 for retaining

gate-source voltages VGS of the transistors 150b and 106 corresponds to the

current source circuit 420,

In the éurrent_source circuit 420; the switch 108 and the switch 110 are

20 tumed ON by a signal input via the terminal a. Then, a current (reference
current) is supplied via the terminal b from the constant current source 109
connected to the currcnt.line, and a predetermined charge is retained in the
capacitor element 107. The charge is retained until the current (reference
current) flown from the constant cuirent source 109 becomes identical with a

25  drain current of the transistor 105b. At this time, since the gate electrodes of the
transistor 105b and of the transistor 106 are connected to each other, the gate

-voltages of the transistor 105b arid the transistor 106 are retained by the capacitor
element 107.

-

Then, the switch 108 and the switch 110 are .turhed OFF by a signal inpat

30 via the terminal a. As a result, since the predetermined charge is retained in the
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I nfluenced by the variation in characteristics of the transistors

constituting the 10 signal line driver circuit. Note that, in the case
where the switch 101 (signal current control switch) is not di sBosed, a
current flows to the pixel connected to the signal line via theAPR &fi nal

c. At this time, characteristics of the transistor 105b and the transistor

106 15 need to.be ihe sane to cause 'the drain current corresponding to the
si gnal cur r EFR2CIOE sleameny 107 pthegransistet 306 is inipartbdaiith acQpabiliey of Mdwing a
transi stor 3:1?1‘? t‘T]&[‘}?I? nor e .E@ecific, val ues such as nobilities and
threshol ds OF The & 1ih8 qeniiuds correspondiag tq thak of theopursos (refextnre chaenf)e
sanme. |In adithe @@stcl I , llue .of . W aje wwdth)/L (gate
| engt h) of each ofﬂc%lkrlle(ﬁ t@ﬁ@lj s%%?ﬁl?%gﬁl%e‘ﬁwttcﬁpstm%g&CPGdquwﬂytebe
arbi traril ycurseit, flowsl ta aCpixeP 8bnid, ' hoe: .suppl i rom
e CoRcaP ) IR SenhPlhe' v if e, EihiddfR) Y hise

the constant current source 109 may be he” pixetr.

val ue of Swimg; singe the gate ynhngd%bhertrmbistdrrmisshﬁint&ﬂ@dwiftth '5513 citor
connected t et he gggstant urrent source 109 is set high, ere%y h 2he Wite
speed can bEePset &4t apredgippninedgate vakiage, euimancufreminedrtss pondiaattithe

t 2 {th t , Ci it 420 sh in FIG

o(B) e sl Cetpibaee CobiSub Yot o 857 ot exon a the fropaistascior  Beussc
(B, the signal SSIYTIG *'dpBlarot ¢ eR it =1 g

The pi X6l . Eaeh or e oo carent B e BRFS Sascb, Fopfeled Brikfouskping £

has the 30n8ameced byuht edrbniont i eRAREdRACS (OF : 38,4 of -th
current _source gj rcuit 420 23. 1 2 APR 2006 of E?l%u&@?@,ﬁmeg@% #lfltl’%g%i‘?le"
connect i¥8n 4gnaldingdsver-cingwitswi t ch 110. In addition, since the operation

of the current s citcyit 420 of each of FIGs. 6(D) and 6(E) conforns
to the operati on%ﬁtgﬁh%t’ Hhﬁ’ree‘?ﬂseéﬁﬁfééh%ﬁ‘mﬁh 203 {sigonl EwrBntaoB)rol switch)

descripti Oﬁstnb@rd@os&ﬂ';{ \ hgre.. 5 Note that, the nunber of
wirings, the numbér of sv‘\:nﬁfrgﬁ{er?%vgsﬁtg &’ﬁepmg]t F‘Emelﬂeéét‘hﬂ? signablpe ivdarthe | y
limted. Spemmibatal |y, referring to FIG 38(C), wirings and switches nmay
be di sposed such that the connection is structured as shown in FIG 38(d)

in the setting ofdrthis me, sharackeistios of ahé erankitait 1058 #h& I Sransistor 106

15 need to be the same to cause the drain current corresponding to the signal current

14aa to flow précisely to the drain region Qf the transistor 106. To be more
specific, valees such as mobilitics and thresho]ds of the transistor 105b and the
transistor 106 need to be the same. In addition, in FIG. 6(C), the value of W
(gate width)/L (gate length) of each of the transistor 105b and the transistor 106

20 may be arbitrarily set, and a current proportional to the current supplied from the
constant current source 109 may be flown to the pixel.

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

25 source 109,

With the current source circuit 420 shown in FIG, 6(B), the signal setting

operation (setting operation) can be performed simultaneously with the ”Signal
_ inputting operation (input operation) to the pixel.
Each of the current source circuits 420 of FIGs. 6(D) and 6(E) has the

30 same circuit element connection structures as that of the current source circuit 420 -
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shown in FIG 38(C2).in the input operation. In particular, in FIG 38(C2),
it is 10 sufficient that the charge accunul ated in t'he capacitor el ement
107 does not leak. Referring to FIG 39(A), a circuit including swtches
195b, 195c¢, 195d, and 195f, a transistor 195a, and a capacitory ?hmé
1956 corresponds to the current source circuit. In the current sour

circuit sho (ggdqg 39(A), the swtches 195b, 195c, 195d, and 195f are
turned ON bw i b SXefphfor the ¢onnechon stmitwae of therwitch 416ur Teatdition,

suppl i ed vi , ) romthe constant . current source 109 connected
to the cur r%rll‘%éﬁ}éngéépﬁﬂglrjeoge{h& 1%"?} NGy erewt 420 of each oh HGs e@hand or

el enent 19 rdonforni} i | ' [ from.t he n rent
source 1095éb(ggonesoi den??gﬁb%ﬁpgﬁ?ﬁdkgw}gﬁggﬁ Ceo‘f"ct“ﬁtez@i)gﬁéﬁg{'&ﬁ&ssl@Sa.
20 Then, t deseripticnderd®Bwill bObmittd@here, and 195f are turned OFF by a signal

I nput via the termnal a. At this tinme, since the predetermned charge is
retai ned® in the Netpathatothe imamelber o§5wiringse the ansmbeOlof LOSRcASS, | AP hed

with a ca Llity of flowin ..current having a magnitude correspondin
to that 01P as?@ghg?% f4F 2l P%_%P?afbhilig{}n%d-beﬁa@@gcaﬂm %ﬁcmngola FH6. oinSﬂﬂ)e )

t ransi st or ol . itor,25 element 195a to a predeterm ned
gat e {/ol tag“? ﬁldﬂ% gs ﬁ%g%eséﬂlﬁy Z@f%isg)lpp%%ﬁﬁﬂbiﬂ??g%ﬂ?cFWWQ%iﬁ g‘(?"étfl@(bh‘e‘:e
current) flishosmtia FIGE I8(E1) i o8 S8t ansi . .n.this state,
a curre)nt i's SSF;p| i ed tgﬁlaéﬁgﬁtg‘?ggé#gﬁtt e’?géﬁé;g?lﬁgc%ﬁ%fégvﬂﬁqlfﬂﬁls"the
current soshewndnrBIG.138(minithe Egat GRifon. t @ Edak GR HI19Y, ﬁ@?,%i he

current our&e.ci rgui to have a capability of flow ng a-signal “cufren
cannot B2 SEHICERtt ?%’%‘6 chargn aconanlated indhdcaphaeitonglemenp 262 doesindiokeak.

i nputting the si rre 2 APR 20Q6 tq the pixel. In addition; -
when a switch cog{é?%rfﬁlgd{obgi@hégé?‘grf'aF“F‘l'l‘ﬁd’t’dV me; sitchesy Y1 19%5c, 4968, and
al so, when aadciogfent trafsisRpt t fro . termn c, the
ternminal ¢ needs to blgﬁﬁlg%e%%d%ﬂlgqgn% g{dn\g/)\n\éﬁ]ﬂ‘almoﬁf%gogpw St Bt i al .

Here, the witrtengs@oientifadit.i St 8’ esgaieshve Yo }{asm%‘ Nl
sufficient to él ow a current flowng fromthe tg}lm' nal . @.gsﬁgf %ﬁﬁam}c ma

be a power S¥HEPEPS 196b+ 4§8c, @5 disanth 19%fimpt durndt ON bgta sigial HHPREViOfhe
Wi ri ngsl5tlihqnﬁ#£ib§r 3‘51 swi tches, and t[gge structures are not -particularly
linited.” Specttically™efef ey SoStn dg’@(ﬁ)e tgrgrinal b from the constant

cuqent source 109 connected to the current line. A predétermined chafge is

o

retained in the capacitor element 195¢ until the signal current supplied from the
‘consta_nt current source 109 becomes identical with a drain current of the transistor
195a. : |
20 Then, the switches 195b, 195¢, 195d, and 195f arc turned OFF by a signal
~ input via the terminal a. At this time, since the predetermined charge is retained
in the capacitor element 195¢, the transistor 195a is imparted with a capability of
flowing a current having a magnitude corresponding to that of the signal current.
This is because the gate voltage of the transistor 195a is set by the capacitor
25 clement 195a to a predetermined gate voltage, and a drain current corr;asponding
to a current (reference current) flows to the drain region of the transistor 1955.
In this state, a current is supplied to the outside via the ferminal c. Note that, in
the current source circuit shown in FIG. 39(A), the operation for setting the
current source circuit to have a capability of flowing a signal current cannot be -

30 performed simultaneously with the input operation for inputting the signal current
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39(0),- wirings and switches may be di sposed such that the connection is 10
structured as shown i'n either FIG 39(B1l) or 39(Cl) in the setting
operation, and the connection is structured as shown in either FIG 39(B2)
or 39(C2) in the input operation. Further, in the current sout &8 &0 cuits
of FIG. 6(A) and 6(C) to 6(E), the current-flow directions (directions
fromthe pixel,to.the signal line driver circuit) 15 are the same. The
polarity (c&(ﬁ%ﬂ’?ﬁ y IR Wé}tlQﬁ, whem actwittle cbn&oﬂea thboﬁgnﬁlhﬁ ut angiest or

105b, and thghhangi; of p-channel . FIG A}J shows a
circuit struct ulﬁg ? lgv@ﬁe “ghélaeu?” Rt @ fQuEkEndjis i/r@lied(lmtrte 'Danranthd he

i xel to the is th sarre nd t.he nsi st or
05 shown 1 1" £ 1ot HeMEr RS nEEH) bl ot vk, wirteg oy otber

wi th the capetential. eHemgnthedlvsmﬁge oRAMESH ff%‘?es%ﬁic?l dyihe, és%ﬁr CEhe SVEN

when the source potential vartes, the gat e-source voI age’ ca

mai nt ai néd. Petsatinksufficientgo flovBp duoren @omh%\/ﬁr&nrtﬁg itérnfinaob 255 iusnm}{@hﬁr} t he
current - f[Oﬁl?dl rections éﬁ rections fromthe pixel to the signal
S

driver cjrchf £)POXYel SERRLy. gea¥idd anan eggmpls. st or 105b and the transistor
Fur' ﬁQ?““Fi G FLS?% @(s%%é"'hgcaé@%ﬁfﬁ%phég?f i .xgéiba‘h%ﬁ%%&'hsétyﬁﬁd the of
svmtches 104 and 116, a transistor 2?91 2 A 200%“102 a capacil e 'glléme t

103,' and tfiBqtyre cﬁhoé‘g})dhﬂghcroFl(ﬁe?»ﬂBIr)am39{ﬂlDQﬂ the semugtopeﬁtfén %%HA)
cor r espondsg, te%ohﬁ? tfflf rcw Iél G ,6(A).that i s artl i ed In the
current source CIre wed a5 shpwi ineithes i t3<9(Béh0539£(Eﬁ)hn\themplﬁs 5
bet ween th%ﬁaﬁdlﬂg operatlon of the current source and the input
operation. Specifically, in the setting operation, the connection is

Lo S B et S I PO A B
in which t HaTEat-Elogy dmcw:ns (dineditions from the pixel to the signal line driver circuit)
15 are the same. The polarity (conductlvuy type) of each of the transistor 102, the
transistor 105b, and the transistor 106 can be of p-channel type
FIG. 7(A) shows a circuit structure in which the current-flow direction
- (direction from the pixel to the signal line driver circuit) is the same, and the
" tramsistor 102 shown in FIG. 6(A) is set to be of p-channel type. In FIG. 6(A),
20 with the capacitor element disposed between the gate and the source, even when
the source potential varies, the gate-source voltage can be maintdined. Further,
FIGs. 7(B) to 7(D) show circuit diagrams in which the current-flow dlrectlons-
(d:rectmns from the pixel to the signal line driver circuit) are the same, and the
trausistor 105b and the tranmstor 106 shown in FIGs. 6(C) to 6(E) are set to be of
25 p-channel type. .
) 'Further, FIG. 40(A) shows a case where the transistor 195a is set to be of
' p-channuel type in the structure of FIG. 39.  FIG. 40(B) shows a case where the
transistors 122 and 126 are set to be of p-channel type in the structure of FIG.
6(B).

30 " Referring to FIG. 42, a circuit including switches 104 and 116, a transistor .
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Therefore, the value of the current supplied fromthe termnal b at the
time of the 10 setting operation can be made |arger than the value of the
current supplied from the termnal ¢ at the tine of the inpugaﬁEﬁ;@hfibon.
Thus, various | oads (such as wring resistances and cross ca 't S)
di sposed between the termnal b and the reference constant current source
can be chargsd even faster. Consequently, the setting operation can be

conpl eted qdPekrycapasitepelementt 105 @d 4he shikevcotiespondsc to tthefoultest sufde
that is par .godi fied. In addition, the circuit can be easily applied
to, for exa ,- other circuits shown in FIG 6 and to the circuits shown

in FIG 7, FIG 3 E 1. Note t,., J\n,each of the current
source circuits s ()(}mdél%f]&)éﬂv&cﬁﬂ @1@7% tgll?ioclr%, Ofaﬂg?rr(?@{}hﬁ Saridy grpdified.

pi xel to thin shgoatrehi BeuREi Miffui€ bf TUIG -472 t only
flows fromthe pixel to the si g;lrllal F:I‘r:\t %%‘3%?%?@855?{({12%3&%4%@?{;Vr\;angﬁxﬁsow

from t he 5i befaieeni the setiimgr opémtiontof ¢hé hmring &dourdd Qndi fIRC inpn Qé]erhﬁsn,
current flgw dgg ds on the pixel structure. In the case where the current
fl ows from PREIL ?e'gmm the sritipg operation; the conmscting ipstrettpredsass ghowm AOFEGL i al

ower sourc . .changed t.qQ.Vdd. (;hi gh pot ent.i al power source), and
!to he- t ransi‘S%%gr}gyri%%}dll@gté‘ﬁﬁﬁgaﬁ‘zggéﬂ{g%n A6 1Yt fFi@‘%‘@!ﬂattbe §@I)ﬂ@ﬂ0ﬁ0n
-channel t ' : [ I VSS 1. 1 b hanged..ta Vss,. and
F he transi s%égrgtgh ﬁigf?ﬁ%%gsgw%ﬁ nljgléﬁrra%((é)é %Af %V]H?fgﬁtéﬁn%tgt‘%cgﬁ W)tlé $Ral in

al'l the curTheaefaetheevalue ofithe cORsRY dupplicd Toy@ the NEMnaPBSE the P’ﬁ'l%a&f ﬂ%r
el ement may nqt be di sposed by being substituted by, .tor exanple, a 0.

gat e captci $eilirg operationrcansbe muade Régerlthan ARR vaORSof the berrentr eupplisd Fhoml GS.
7(A) to 7(D¢l} atn‘d 401@ arhd 40(B), wirings and, switches nmay be disposed
such that tNg CHRTELE Ynthestime, ofcthe bpuh opsrdign. i rllrscsarions (eads (such 1sD1)

I n the setty =at i Qn, e ection.is structured as sh i
s, a1 A e ST Bl el GrbAGE el Bieporil mifsar s eqmindigh and anc
t he nunber e efdréndeeso | Wil i.paf :
descr :th I on wirlal .Ibe nadlgt?lrtrt%gegﬂsbirl%ga(% iyn%h??g% g%@? gﬁlﬁghg %&ﬁﬁcﬁge%m:’rent
source ci rcllietssiting dpeGBiors¢aA) be Zompletéd Ghickdy.6(E), and 7(B) to 7(D) anong

t hose descri bed ove, b ing FIGS. 6 and 7. To begin with, the
T %’otﬁ thatX P%i 4%. shows the circuit of FIG. 6(A) that is partly modified.

In addition, the circuit can be easily applied to, for example, other circuits shown
in FIG. 6 and to the circuits shown in FIG. 7, F1G. 39, FIG. 40, and FIG. 41.
Note that, in each of the current source circuits shown in FIGs. 6, 7, and
39, a current flows from the pixel to the signal line driver circuit. However, the
20 current not only flows from the pixel to the signal line driver circuit, but also may
flow from the signal line driver circuit to the pixel. The direction of the current
flow depends on the pixel structure. In the case where the current flows from the
signal line driver circuit to the pixel, Vss (fow potential power source) may be
. changed to Vdd (high potential power source), and the transistors 102, 105b, 106,
25 122, and 126 may be set to be of p-channel type in FIG. 6. Also in FIG. 7, Vss .
) may be changed to Vss, and the transistors 102, 105b, and 106 may be of
n-channel type. ' '
Note that, in all the current source circuits described above, the disposed

capacitor clement may not be disposed by being substituted by, for example, a

30 gate capacitance of a transistor.
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operations of the current source circuits of FIGS. 6(A) and 7(A) wll be
described 10 with reference to FIG 19. FI'GS. 19(A) to 19(C) schematically

show paths of a current flowing anong circuit elenents. FIG 1#9@% chﬁhovvs
the rel ationship between the current flow ng through each pat o?
time in witing the signal current Idaatothe current source circuit.

FIG 19(E h b | t 15 | at ed i
capaci tf)r)else(r)r:a\ﬁt qqghé%ﬁ&hitﬁs%%% ?{g tgo ef\’/llc;bfia 3 a@ﬁ%%ﬁg,}]w%ésg :a;i]d iS,
d the t itthes i ato,t rrept source
glnrcw te : gts:m rie Efrcdﬁ gilsggkgams oftﬁfq—{tagr&f&g% 0'1’(2? SPQI’(‘%}' H P‘é’l?l lglmGS
denotes a r‘kl{éﬂbﬁoéhmgtmnthecse’tﬁﬁgtomﬁ(ﬁp amﬂ&@g&]é&ﬂ h 1§r§%esdare a
Nuner a en

sem conduct o a switching fuiction

devi.ce havin
transi st or (Sho\?ﬂdﬁrﬂﬁsﬁlf&&elp 41@?érlalthdﬁ1pinmpemmm canﬁgnﬁﬁbepbpmﬂh s and
numeral 14 %ﬁ?ﬂ , g In this enbodi nent node, the switch 14, ﬁ
transi stor g "ﬁﬁ“‘?‘ﬁgre %BF‘B%afe@pémwulaelﬁbmﬁcdn electric circuit

el é?ZﬁSQd'sS:n%fis lcrhAReh " MCHBEbh 3be Suide s drtalingarcing hsgeperntions
) 1
Chown 11 Fi G 100R) Loy ar e e TERCae 28, AT 1B o) ring 9{%@0 ‘/P"Se_

n- channel t?mgsﬂmselﬁe&cubedmmmbeﬂ yt @silg SFIGY106 dandirral nrdqg? @H’ S
connected tg thﬁoref rence constant current source 11. el ectr odes

of the capalPt'd B% Bhti camgenissoysemeiscuits 0HOFIGs (AN endo()avilf be ddScribed
transi sty q,v‘i}]l)h Ebﬁ)ﬁ(? 9eI ectrode is connected to the switch 14 (the
gate of 30 the T ARl 61 0f eg The capacitor el enent 16 plays. a roIe of
hol di ng the 27 12FR{ER Y518\ of th nsi st or The -
pi xel 17 is formed of a 1i’ght ?&é?ﬁcﬁgm\éfgmts’hog’ tp,a P t‘lbl‘:“”iS’r“t awvingke.
The 1ight eihﬁlt)tlg mycuite:ﬂembntsnclmﬂiesl%l)) 3HOWS thé reafibRdf b%?vgegrf kﬁﬁgﬁﬁlfgeﬂ‘

emtting |aye ndw ched between the” anode and the cat hode

speci ficati ‘HW“%% OPEB egchrpatle and thediine an wrifingahe i@l '@gfont 1HE ﬁ,agllgode
it e

is referred, 0 si_ng ectrode; in contrast, when the &8
used as a pllirg ﬁo 5?‘?’ %&8 it hgl(g 5&@) showsfthe rféh!lpuslap katweppahiengpltage
g

Lo, S, B AR PR AT 152 L0 ok of o
transistor 15, and the time in writing the signal current Lixa to the cutrent source
circuit. In the circuit diagrams of FIGs. 19(A) to 19(C), numeral 11 denotes a

 reference constant current source, switches 12 to 14 each are a semiconductor
device having a. switching function, numeral 15 denotes a transistor (n-channel
20 type), numeral 16 denotes a capacitor element, and numeral 17 denotes 5 pixel.
In this embodiment mode, the switch 14, the transistor 15, and the capacitor
element 16 form an electric circuit corresponding to a current source circuit 20.
Drawing wirings and reference symbols are shown in FIG. 19(A). -Since drawing
wirings and reference symbols shown in FIGs. 19(B) and 19(C) are similar to

25 those shown in FIG. 19(A), they are omitted here.

A source region of the n-channel transistor 15 is connected to Vss, and a
drain region thereof is connected -to the reference constant current source 11, -
One of electrodes of the capacnor element 16 is connected to Vss (the source of
the transistor 15), and the other electrode is connected to the switch 14 (the gate of

30 the transistor 15).. The capacitor element 16 plays a role of holding the
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single layer structure and a | am nate structure, and the present invention
may use 10 any one of kpown structures. Lumi nescence'in the light emtting
| ayer includes light em ssion (fluorescence) in returning frrm@RIMBgl et
excited state to a normal state and |ight em ssion (phosphorescence) in
returning froma triplet excited state to a normal state. The present

I nvention may be applied to a light emtting device using either one or
bot h of t heStlgsonygeevolidgel ofght tranbistords. Further, the 15 light emitting -

| ayer is forned a known material such as an organic material or an

i nor gani ¢ mat eri af 3¢ REted li/Hadormed pf adight emitting elemeatyta tsansister, ok thg/like.20

IS provi dedm I 4 line driver circuit. A current corresponding to

t he signal '(1;3? }%ﬁfcmg&%{lg ntemc([i;!&/e's&n @Péiﬁpil gathogde cand g lightemitting layer

i ncl uded i nsdndevich&@Bbtvid r | X8l th .current sourcge circuit
20 provided in the si gt_r‘l)gélealetlh%e ri vdgfpxgﬁer%:at%?@eﬂgl%ez@@r Specliicpiionsyieme; s o
di agr am foor amndeeis yusakakaai pixel éleetrodd, indecaBbdt NE refdrdd ASRI & o%gggmlggt he

reference constant current source 11, ‘the current source Circul d
the pixel 19i€ctEodgsiiniqoairast, wisr thei chade isheseslt asug piste? el cte! ﬂﬁadamﬁicfigh
an operatio%ése hgng operat.ion) of the current-source circuit 20 for 25
retaining t g%‘?({:} 1S 2R PpRAsing glgctioglel | Tihe lighiomibiing yensambeFoGaed 594 A)

and 19(B). kdREENd . ) .t he. switch.12 and {he switch 14 are

turned ON, ];nd tﬁié@lﬂgem gﬁé %aﬁlaglgﬁurmﬁ‘i@i‘ﬁeqlﬁt“t‘&iléyféft 2% IWphdrugtyes) a

current | dOsingle levémstiudti@mdd : G urr.ent source 11,

and flows to %he%’rrenttﬁsourdgg lz(l:llhﬁaﬁ‘f' ?@@ur?,r%@ﬁg r?é%r‘%%%“’&omy aHf

current 18ouanyeone of Anowini stridtaees. sinatnédtensé 4% fhe ﬁghﬁéﬁﬁﬁiﬁg lﬂ%&r iniB@ch' ng
urrent 28 1 2

fromthe reference constant current source 11, the 006
flows separHSIsHPB (Enorescerss) ipaehuning fronh 4 Ringlett dxited rst8 tto AN
circuit 20, L0 ElLG. A9(A) . FIG 19(D) shows the relationship at
this tine. sl@gé'l“g;@m tBHHE%{?’} @%@%F%PFB‘FFQHP ﬂe?‘gmélg;ﬁf@@s‘nbﬂlldst gxtatedstate +

| 2. The nor@gni rddpmal Wient (oF r the ref.erence cqnstant,
current 5 sdou Ec;e 11, sl nceTgltgaIéltﬁg?lgenpg ﬁigg% uﬁg}ya‘?ce&pf’he‘? He & dJgid; rgiiting

el enent 16,deviee usingrithst ohe 0y bth @fFthe ARGORHE Y] T nd he! 1
are established. Charge is g‘{radual |y accuwlyg?eg;f%iﬁﬂé%t%lggggbagﬁlﬁg}aﬁet eé_mant
16; and 13 JiEhtsmitimegilaes isFuemadeof agnownomatoridisuvkas dnotdasiconhicoRe s Of

t he capaci tQr.. . .
Pacl I} inorganic material,

Note that, in practice, the current source circuit 20 is provided in the
signal line driver circuit. A current corresponding to the signal current 1, flows
via, for example, a circuit element included in the signal line or the pixel from the

. 20 cun'ent. source circuit 20 provided in the signal line driver circuit. -However,
since FIG. 19 is a diagram for briefly explaining the outline: of the relationship
among the reference constant current source 11, the current source circuit 20, and

. the pixel 17, a detailed illustration of the structure is omiited. |
First, an operation (seiting operation) of the current source circuit 20 for
25 retaining the signal current Iy,,, wjll be described by using FIGs. 19(A) and 19(B).
Referring to FIG. 19(A), the switch 12 and the _switéh 14 are turned ON, and the
switch 13 is twrned OFF. In this state, the signal éurrent Iém is output from the
reference constant current source 11, and flows to the current source circuit 20
from the rgference constant current source 11. At tlﬁs time, since the signal

30 current Iy, is flowing _from the reference constant current source 11, the current
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element 16 (FIG 19(E)). Wen the potentlal di fference of both the o
el ectrodes’ 10 has reached V,6 (point Ain FIG 19(E)), the transistor 15 is
turned ON, and 12>0 is established. As descrll bed above, since ldata =11 +
12, while It gradually decreases, the current keeps flowing. &Hakigellls
accurul ation is continuously perfornmed in the capacitor elenent 16. The
potential difference between both the el ectrodes of the capacitor )
el ement 16 ﬂ@WeSﬁp&@tﬁlhéhgmghmncpaﬂmllg afé I9in fﬂéecﬂrfé}ﬁ%bﬁ}éymf'l&-l JHuUs,
char ge acc atl éj{ﬁ capacitor elenment 16 continues untl t'he ?
gat e- sour ce 019 tFlGh 496D shaws theaotiatorshijeat thisltiun, t agesdibdat
the transistor- is to be flown with the

| t ag)
Icarrgnzlol ava. %ﬁ)r(?%g&&ﬁgdg\é\sﬁ?ﬂeﬁqw dteT i 1‘16(2 -es: (B point in FIG 19(E)),

h I FT 15 oN, Id =
1271 < st abl | shad (e Qe obHRACaris 48 865 gioh I relbrinos sonsiant sprres,
i nputting tsvared drialsiney menichigabist ﬁccﬁlﬁﬁlaﬂéc%% l‘ffe' k; ﬁﬁﬂ?saég‘?gptﬁe si ng

FIG 19(C). Wen the signal current ldga is input tch

13 is tur ne‘éim@@tohﬁﬁilﬁﬂ Fsmﬂ@brcﬁﬁg@pﬂziﬂ@nﬂ\md&cﬁ]f,ﬁe e@,f;@,ﬁ%ﬁé@ed OFF. Since
VGS witten int above- de Crlbed operation is held in 25 the capacitor

el enent 16, the tTaH&FdfHfra ‘sabé agpumplated rinter thaleapaditir elendent 6, gidpal
nsi stor 15, and t he

| d h h 13 apd .t
Coput | of Al et RS sk s BZoflin Renitec ot cliraiodkornn Bie sapaitashi s
cven i1 the Sourca dranuaP aqunal B pORRIAL e ol e R sicdickan

current 10s hagspadhed Yo (pdiat A 9FIG.3® thd f26n, t 6. 1n
the current %grr ce circuit 20 shown |(EWF | G 19@&12?2%\5\1“}’;%?%(%\1&&?2% (lﬁ\) to

19(C), the SRENshebn As dgseribwdntiovepsiace Epg=al,i-oh, Mﬁwllwa&iﬁfyﬂdétﬁ@ases
correspondigpg ruFr l% 51?15?33 andgﬂ;@ B)) for conpleting a wite of

si gnal cur r ent 1dat acth g Eoafcnekatien; is (thllwnuslafnpmfenmd G

(i nput openké tafhcitoP ekePid lfgslgondl ng to FIG 19(C)) for inputting the signal
current ldata to the pix Then, in the pixel, a current is suppliedto

the light enmitti ﬂ@leepmﬁnm ditferenies %’i‘&@eﬂ“ﬂd?ht g CULT 28
I, u.. The crrrent source circuiit 20 of FIG. L:ﬂs %%?ﬂég%ga ?a{hgfc?yeafc 198F i ng
. clement 16 serves as the gate-source voltage of the transistor 15. Thus, chargc

t he

accumulation in the’ capacitor element 16 continues until the gate-source voltage

of the transistor 15 reaches a desired voltage, that is, a voltage (VGS) that allows

the transistor. is to be flown with the current Lisee  When charge accumulation

. terminates (B point in FIG. 19(E)), the current I, stops flowing. Further, since
20 the TFT 15 is ON, Iy, = I, is established (FIG. 19(B)).

Next, an operation (mput operatlon) for inputting the signal current I, to
the pixel will be described by using FIG. 19(C). ‘When the signal current Iy, is
input to the pixel, the switch 13 is turned ON, and the switch 12 and the switch 14
are turned OFF.  Since VGS written in the abovc—descnbed operanon is held in

25 the capacitor element 16, the tran31stor 15 is ON A current identical with the
signal currcn_t | ﬂows to Vss via the switch 13 and tiansistor 15, and the input
of the signal current 1,,,, to the pixel is then completed. At this time, when the

| transistor 15 is set 'to operatc in a saturation region, even if the source-drain

voltage of the transistor 15 varies, a constant cutrent is supplied to the light
30 emitting clement.
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setting operation and the input operation sinultaneously. In the case where
the 10 setting operation and the input operation need to be perforned

simul taneously, at |east two current source circuits are preferabl

provided to each of a plurality of signal |ines each of whichl illﬁRﬁl]ﬂﬁmect ed
with a plurality of pixels and which are provided in a pixel portion.
However, if the setting operation can be performed wthin a period during
whi ch the signal Iautheepttrreniasqurce cirsniti 20 shotwm ih FIG1 X6, | asostopi Gn FEGs.

Z: hough ¢ HOEILI8G). g %’fﬂrgﬁg i:igregléﬂél ifods Gilo ';Ef cbpragon &%uﬁ%ﬁ:f%éggﬁ'
FIGs. 1Y . ' ' 1

o FIG Siiebnddh Bio8 158 o Ty BpbiABr SRR B B

- circuit di agiregint IGQr td IR @G IWaRITEe IdiRult! fﬁ‘,ségr?F?ﬁ %ﬁ%@aft@hggﬁgﬁgfgnéype

is shown in FIG 19. 20 . Referring to FIG ’1

ref erencé cumsspondingrioeRIG.s by, for Supuitingsths Figmmul 3irRag 1,3 ® the ixeg

sem conductgr device (transistor) having a swtching function, nuﬁer [
denotes a tﬂé{-’ﬁ’s 1 the piggl, aramrealt is syppliedriathe iphGemitting edsment inapacidance

el enent, ang: | .37 denotes.a pixel. In this enbodi nent node, the
switch 34, Wﬁ@“ﬁ%‘%&‘?%ﬁ&?‘e@gfﬁ,}w he capacitor elenent 36 forman electric
25 circuit corresppnei C 4 i A The transistor 35
is of p-channel type. ﬁglettsgﬁcac %ig%‘ﬁgg{)?)%ﬁlgﬁ L nfé(igbt 0853‘?13 q&eébqrgq{ngpgttﬁ% -
transi st or sftingsoperationtand the iNget opétdtibh }iMbRSieduslyc O

constant current source 31. Of)eﬁof géllgctrocl:les ofethfcapggFS%rSégY}}aérrrgﬁ?e 36

i s condBctsetingoopsiationaadtthe inpiterpesitinnt nectbtd be perfonaed sitntiRaidvusByvat ch

36. The 30 lczﬁsg citor elenent 36 plays a role of holding the gate-source
vol tage of 't § QUUEnAspuItsoeireisnegprsferably mpuided; torcash eiha phuralibnof

| f : . Lm | - t . al i t.h t
Sour co ci r ol 3hed abh ;g stieh i onbeletvich h PG Bively pid e ae on.
and thus, proedediintd pixel POHRAT HbiveP&:, mlfgﬁls%?ﬁ@eéﬁ?rgﬁi??%a%};&fﬁ%ﬁ&ﬁ‘n&{

designing the current source circuit in

transi st or Wihins périodyduring twidch thé siggiahguirbet Ly isowit-ih m/\todiiﬁagﬁképlan]);‘he

circuit_ _diagramof FIG 7(A) may be referenced. Note that in FIG 43, the
SR SHFIEEE SUHCR SITEWE maih ke Bepvidodfageach signal fine (each column).

AIthough the transistor 15 of the current source circuit 20 shown in each

currentJ?I

of FIGs. 19(A) to 19(C) is of n-channel type, the transistor 15 of the current
source circuit 20 may be of p-channel type, of course. Here, a circuit diagram
for the case where the transistor 15 is of p-channel type is shown .in FIG. 19,
20 Referring to FIG. 19(F), numeral 31 denotes a reference -constant current source,
- switches 32 to 34 each are a semiconductor device (transistor) having a switching
function, numeral 35 denotes a transistor (p-channel 1iype), numeral 36 denotes a
capacitor clement, and numeral 37 denotes a pixel. In this embodiment mode,
the switch 34, the transistor 35, and the capacitor element 36 form an electric

25 ~circuit cdrrespon_d_ing to a current source circuit 24.

The transistor 35 is of p-channel type.l One of a source region and a
drain region of the transistor 35 is connected to Vdd, and the other is connected to
the constant current source 31. One of electrodes of the capacitor element 36 is
connected to Vdd, and the other electrode is connected to the switch 36. The

30 capacitor element 36 plays a role of holding the -gate-source voltage of the
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19(F), in which the transistor 35 is of n-channel type. The capacitor

el ement 36 .10 is connected between the gate and the source of the

transi stor 35. The source potential of the transistor 35 varies between the
setting operation and the i-nput operation. However, even when % K/ Bogurce
potential varies,- since the gate-source voltage is retained, a normal -
operation is inplenmented. Next, operations of the current source circuits
shown in FIeasigperpSto 6(E) 15 " and FIGS. 7(B) to 7(D) will be described

by using FIGS. 20.and 21. FIGS. 20(A). to 20(C) schematically show paths
t hr ough which a CQPP’éWPﬂf‘Pfg\W%HEW((BSQPFC@LﬁQCUI Péredrifl&G. FU(B) 196inD)arstocihe t he

rel ati onshi \eene t current flow ng. through each path and the tine in
writing t heag%}gﬁéﬁ %r‘ﬁgnﬁﬁr‘%"it 20HE ﬁ’ég‘b‘ rﬁréje%cggﬁ‘ic Qiey cgXcept Hpg the

20( E) . shovwsurkdig-fl irCviRhl e . ed.in a
capacitor el erré\;ﬁt %?dlghat r?{l@?hi@@,gﬂ{ﬂg_@? ur &a%g?@@%g?yﬁ@%ﬂg% or1“43,
44, and thethei oasei of wiesigning the cirgim| soveed @iXcultdat wHieh tihe ‘%?}é@m"f thgur ce

circuit. Further, in the circuit diagrans of FIGS. 20(A) to nuner al
41 denot es Zansister dacis dwaged withentr dhanging thee cumemstilowhdidéction, ahe circuit

sem conduct @r _ dev| hay| a,sw tching function, nunerals 43 and 44
denote tran fﬁaﬁgkggG(z{éﬂ‘g'ﬁﬁé’Pr? eYCClnuneral 46 denotes a capacitor
el ement, and nu S [ . len thi.s enbodi pent node,
circuit includi ggqtéﬁe&lé\gvi c tﬁZ@’ta"rl?g @eﬂﬁo&r éﬂ@cﬁgndﬁéﬂgéﬁa%as t"l\g:l.G-
capaci tor el%Fpnin whichsthenrfisReér 35 i€bf A 8% Spgidi !
source ci rc_u%(?ZS.' Not e. t¥1atS draw rl19 W lrrelhtré]nég a €: rg?lgr eﬂgéf%%r%%%ﬂeéFgﬁe
shown i AOFIig compepied Latdeei nhe gattr and nhe woticeosf edtralsis®k % NCEhe YoMk S
shown in FI (§ 2(]( Bt)e and 2Q(C) conformto those shown in 31 1 2 APR 2006
FIG 20(A) ,PAfiAlpleths irapastor A5swrriesebetaicorthofsetting wpetaioncand tan it or
43 is conn . nd a dnain,reqgion thereof i,s connected to the
reference ?gine%ﬁé&nrf l’%ﬁ}y@& T SYER g@e&%he 8“’5‘38&06‘3“}325 APRS.cANGHAC gakGTE0NTEE
transi st or vdtaes i€ pithmetes ?t%h Ar ai egion thereof is
connected- io g term nal’ 4181512?54?%)51 10 tg lg{rﬁq%@fﬂgtga'el ement 47. One of

el ectrodes of thdNedpepirationebfriRdurdmt is@ul‘é@féﬁ!%ﬁit?@lhé@n\fﬁi?l@sh@(c(.?%rfﬁtﬁz of
t he transi.storPs 43 ?ﬁd 44% and the other electrode thereof iIs tdnnected to
the gat 45 and FIGs. 7(B) to 7 D) will be described by using FIGs. 20 and 21. FIGs. 20(A)

o 20(C) schematically show paths. through which a current flows among circuit
elements. FIG. 20(D) shows the relationship between the cu:rént flowing
through cach path and the time in writing the signal current I, to the current
source circuit.  FIG. 20(E). shows the refationship between the voltage

20 accumulated in a-capacitor element 46, that is; the gate-source voltages of
transistor 43, 44, and the time in- writing the signal current Iy, to the current
souice circuit. Further, in the circuit diagrams of FIGs. 20(A) to 20(C), numeral
41 denotes a reference constant current source, a switch 42 is a sémiconductor
device having a switching function, numerals 43 and 44 denote transistors

_25 (n-channel type), numeral 46 denotes a capacitor element, and numeral 47 denotes
a pixel. In this embodiment mode, a circuit including the switch 42, the
transistors 43 and 44, and the capacitor element 46 is an electric circuit

| correqunding to a current source circuit 25. Note. that dlr_awing. wirings and
reference symbols are shown in FIG. 20(A), and since drawing wirings .anc_l'

30 reference symbols shown in FIGs. 20(B) and 20(C) conform to those shown in

31




eIectrodes of the tran5|stors 43 and 44. The capaC|tor el ement 46 plays a
role of hol ding gate-source voltages of the transistors 43 and 44. 10 Note
that, in practice, the current source circuit 25 is provided in the signal
line driver circuit. A current corresponding to the si gnal cqrzgfg|%pata
flows via, for exanple, a circuit elenent included in the signa ine or

t he pi xel, current source circuit 25 provided i-n the signal |ine
driver ci rcﬁcgraqﬁlgie\;’%yafe%mﬁé‘@ FIG 20 is a diagramfor briefly

laining th t hip 15 th f t ant
current source at> pedselodtef BulhuBaiprbamider 12 iuconhetet ok sarnda
detai | ed i |drafi fsgéﬁ)théi‘éoit R%odnbLEl bt Teflibide tinstdhy Mgl SOSRE 41°UA°

circuit 25 of FI fhe sizes of the trangiators

i npor t ant . sdura nediorrof tiei aghdnhék wantistr’ 44 Qg%nﬁk’ﬁ@@'ﬁ VasCang a Bhihe
the sizes of the transjstors 43 and 44 are identical and a case the Sl zes

are 20 nit Jssion thereaf isncomieciedbto che tarniihald48 Reff ther liplt emiffings eleaRnf)47 0

20(C), the gase si zes of the transistors 43 and-44 are nutually-
i dentical wiT{ ogg)“"‘cﬁg‘§3§ PEQH’ FAPAGEPR §lameni G isgonpaetedtp Vsnfthe sﬁmes afe

where the n di f nt will
be descri bzl&ég‘%“g‘sféﬁg%%‘rgn r%‘gﬂjﬁ? gﬁt ,ﬁi?cj{c)@rﬁe %%ﬁ%ﬁn ﬁle|&9é@a2
Not e that tdlectfidesofdhe tafsitioddIB SN §4.4 ?ﬁ&k e

the val ue of W (gate widt h§1/L (gate Iéezhgt o} eacﬁ gr%&s‘?@bﬂﬁ qlf the
case wher e holdingigatsssaifrce helthgenno thearmsitorsd @ 4r.e nutual ly identi cal -
w il be escrlbe?? To _begin with, operation for retaining the signal
current Wdata i nlYaie thab rlenvraebm,c@eccuumt sQlﬂIcw dltCtinteZGerscprdwdhd)m uhé ng
Fl Gs. 20(A)s

f FI G wh h h 42
t ur ned t%“:éﬁ) %‘ﬁg ?1]&2‘" %g 5 “f“Re t‘g’ﬁtersﬁﬂt“% F‘&éﬂ the Sgﬁft ?‘?ffgl\l,imézfaeﬂwe In i e
conctant oy Sl p trcuf %’LE%I‘I‘%? ihifie sighafRRSF uiCPREE Hor tht on.

source 41 to the current source circui ¢ gnal

current | deneent sbiei cigadir a5 plrided QﬁQBEGSlgﬂﬂsﬁﬂéltdrR‘é'ir& tSOLﬁ veArl
the current flows se(?arately through current "paths Il and 12 In t cufrent

5 source cSHKGi kI 4% agdisgran ﬁOFbﬁeﬂng@tlplalnlﬁigBtheZGﬁﬂEneﬁhDﬁ& fél@thllSth

rel ati oilghl %o%n %% tinme. Needless to say, the relationship is expressed
as ldata’ = gILBer ZeTSHamstant cugient éﬂ‘!‘cﬁt“éﬂﬂ!e t:lyrwtcmum@)mrcmzseam ence

constant Cikd ikl 47, a detailed illustration of the structirre s omitted.

In the current source c;rcuit 25 of FIG. 20, the sizes of the transistors 43
and 44 are important. Hereinafter, using different reference symbols, a case
where the sizes of the transistors 43 and 44 are identical and a case the sizes are

20 mutually diffcrent will be described. Referring to FIGs. 20(A) to 20(C), the case
where the sizes of the fransistors 43 and 44 are mutually-identical will be
described by using the signal current l,,- The case where the sizes of the
transistors 43 and 44 are mutually different will be described by using a signal
current Ij,q andA a signal current Is,o. Note that the sizes of the transistors 43

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

First, the case where the sizes of the transistors 43 and .-*:14 are mutually
identical will be described. To begin with, operation for retaining the signal

- current Ly, in the current Ssource circuit 20 will be descnbed by using FIGs. 20(A)

-30 arnd 20(B). Referring to FIG 20(A), when the sw1tch 42 is turned ON, the signal
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source 41, since no charge is yet accunulated in the capacitor elenent 46,
the transistors 43 and-44 are OFF. Accordingly, 12 = 0 and ldata =11 are
established. 10 Then, charge is gradually accunulated into thg Apaaaggi t or

el enent 46, and a potential difference begins to occur between both

el ectrodes of the capacitor elenent 46 (FIG 20(E)). Wen the potenti al

di fference qf boggI t he eI,.ecilrod S has reached Vth (point Ain FIG 20)),

the transi stOF§™yBun s sndbe relerence mstamh gurreat-gourse ddty abd ifldvesifroAs the

d i bed [ "= ] 1 ile Il dual,ly_ 15 d , th
deser | be 5ot a0 T it S % SR e
(1 capact ahoslueStina urdiel 1 ENbily gl SERTEHE MSRORE ot Somrcr

el ectrodes of the capacitor elenent serves as

of each of #hethe anment flowsdSemnstetid throlbkSe Il ! Bt i fhe :
capacitor_el enment 46 _conti nueslma.nt ijfl tr?e_gzo ug[g?g-@g]é?ggéggl It%aiélegléoPu{'E@
transi st dt s SQWCgirchf 2s @R shewshindFie 20(AJ. vHIGaRe(D) stsws the RIiInsAfFat

(VGS) that al.lows t tansi stor_44 tq be flown with the current laa,..
When char geagggfﬂ%l ﬁ?@eﬁséf)ﬁﬁﬁéh%de@pﬂums expressed a3dgR)3 I + be current |

I
stops flow ng. i G nsi.stors 43 and 44 are ON, |data = 12
i s established l(:gl %%5’8?‘@)‘?{%%%“%383@? T ¢ ICIRERCE iCRgSaRboitgHal
current | das@urce 41)&idexpd chatde e géﬁﬁﬁ b i Q(Q),. +First,
the switch 42 is turﬁled OFF. |enceyglgre et‘ie]rg%ﬁdn%ldﬂ%hg%gagh& e?%{’g%tn‘ég {hﬁ t he
capaci tor efransiorsi43 andd4tara S t okecotdingdy)d, 44 AT, N ]ﬁa%simfs%ﬁd.
' 47 us, the

I dentic wtht signal current ldata flows fromthe pixel 47.
signal cuUrrent | datdLicargeistgradualie apuronlatesk inttitlse capreitonkelsmaf 4d)end

Sour ce. ar ai b PAAoRE e GRE et B Bodf BrBvaehhaiCelsrirades, af the capagitor
t fl ogleidnt 46t ' f 1 ‘ latdion...In.th
of o current menor oy roui Gl nen e Wtk of bl me diedfods ™

not turned loEReacher Vi dpoint d0ibBIG] 20¥), the tiaQisRinsaB ha HY afésthﬂﬁecfrgﬁ{, and
current sugi)labgd&fﬁ{agmthe ref erence constant current source-41. at 'I's,
2:

the settin p tishast  sAs ideseribedsabpna, simoe Lhe=clyr¢ &) twhlI 1 Braiuh By ¢

20 can T ‘
, hg decreases, the current keeps flowing. Charge accumulation is continuously

performed in the capacitor element 46.
The potential difference between both the electrodes of ‘the capacitor
element 46 serves as the gate-source voltage of each of the transistors 43 and 44.
Thus, charge accumulation in the capacitor element 46 continues until the
20 gate-source voltages of the transistors 43 and 44 each reach a desired voltage, that
is, a voltage (VGS) that allows the transistor 44 to be flown with the current I,
When charge accumulation terminates (B point in FIG. 20(E)), the current I stops
flowing. Further, since the transistors 43 and 44 are ON, I, = L, is established

(FIG. 20(B)).

25 Next, operation for inputting the signal current Idm'to the pixei will be
described by using FIG. ZO(C). First, the switch 42 is turned OFF Since
- predetermined charge is retained in the capacitor element 46, the transistors 43
and 44 are ON. A current idéntica_l_ with the signal current Iy, flows from the
pixel 47. Thus, the signal current I, is input to the bixel.' At this time; when

. 80 the transistor 44 is set to operate in a saturation region, even if the source-drain
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|nplenented si mul t aneously with t he operation (input operatlon) for
inputting a signal to the pixel. Next, a case wher€ the sizes of the
“transistors 43 and 44 are nutually 10 different will be de50{5%$E.UAn
operation of the current source circuit 25 is simlar to the 2006
above-described operation; therefore, a description thereof will be
omtted herel h@e sizes of the transistors 43 and 44 are nmutual ly

di fferent, ‘Hi'@esnfg | rangisten 64 vasiesy theequrient fiwwingf v thecgixebomt batflewai r ent
source 41 iy ?J@?ﬁdﬁT different fromthe signal current Idata2 that
flows to the plxe he difference 15 therebetween depends on the

Cranei stors 43 ang i oarsof & ublent kil Sl hhih in FRLG(G G whenhs <
pr ef er abl y ssitch 42 genot haned OFF, W turtéitU@nbe oSy fcmﬁnﬁi%%[ 4‘\)/‘\,4:? hg éh% .

because the signal current Natal’ can be i ncreased

the tran8i <tugtent suppliedfromr the. refardnce scamsat wiresnt2eudrbe 4T 'ERH: sOyREe
circuit is o al current ldatal, Loads (cross capaci t ances,

with the,si
Wi ring resi sﬁtl;{’rgcgg Talion for gqud? eﬂjmgﬁﬁhsﬁ)l’ﬂh@ aurent ripusge caciin2@ aan be
conpl et ed 42 and 44 of t he current source circuit
25 in eac hqoilﬁ %@e&%@k@ﬂfd@%%h ﬁ}e Opgraon i opegation)kor ippeiting a

transi st or sighidl &nthedgixef. the current 25 source circuit 25 may be of ¢
p-channel type. Here, FIG 21 shows a circuit diagramin which the

transi stor s 43 aRibitaa swse ofhare ahariieds o WBRERIE 1 b4 ALare TP 2
41 denohg (ﬁgconst current source, a switch 42 is a sem conductor
Vi

devi ce ergnt wilc ke rigseribed.i oAn aperatiah soft theawiirredtt soaret eirtbuia s g ors
channel dengtes -a capacitor elenent; 30 and nuneral

El? denot es g}igﬁﬁ n%l%(ﬁ?'(g HES |qP§Fﬂtl%dE°fef‘PF§7 aveseription thereoBavill ke APR
2006 transicaiiicd a r 46 fo n.electric
iaed hére. anWiRd the ek iy tﬁ@%ﬁél&l% 15 gg 2{4 arg @BE}P&@ ifferent, of

circuit . corresponding to a current sourcec

t he p- chanitiet Slgnabmraﬂd&mflé’etl if thOROREIRE doRsidRe cuRtBfk s’bu & 349 irfegrhtgg

t hereof is g@ﬁn ed to the constant current source 41 A source ]d’on
of the p-cHHEsERt roghhessignalionrient dop dbateflows ty/dhi pimﬂ 47. drERd difRGE AR

t hereof ;4 s 0 a,ternjnal.48 of the light emtting el enent 47. One
of 15 t}fe%%‘?&'teg dtepends on 'the ifference between the values of V% (gate width)/L

(gate length) of the tranmstors 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 I,,.; can be |
increased when the W/L value of the transistor 43 is set large. In this case, when .

20 the current -source circuit is set with the signal current 1., Loads (cross
. capacitances, wiring resistances) can be charged. Thus, the settmg 0perat10n 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 -
25 source circuit. 25 may. be of p-channel type. Here, FIG. 21 shows a circuit
diagram in which the trfmsistors.43 and 44 are of p-channel type.

Referring to FIG. 21, numeral 41 denotes a constant current source, a

. sw1tch 42 is a semiconductor device having a switching function, numerals 43 and
44 denote transistors (p-channel type), numeral 46 denqtes-a capacitor element;

30 and numeral 47 denotes a pixel. In this embodiment mode, the switch 42, the
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el ectrodes of the capacitor elenment 46 is connected to (source), and the

other electrode is connected to the gate el ectrodes’ of: the transistors 43 ~

and 44. The capacitor elenent 46 plays a role of. hol ding gate- Cfﬁ

vol tages of the transistors 10 43 and 44. Operation of the chS?r)g’ngt Wour ce

circuit 24 of FIG 21 is simlar to that shown in each of FIGs. 20(A) to
| ow direction, and thus, a description

20(C) except. for, the,cureng-f ‘

thereof wi | FAREStBES ??e@“ﬁe‘#‘le.a‘} the, capagitory plegant ghé grmhen deetriencireuivr ce

circuit in ' TR f the transistors 43 and 44 are 15 changed
irepoh el aXultenf Rofog Eali AN

wi t hout changi n [ the circuit diagramof FIG
7(B) may be refergneafbe feBicilsH il h ' i | e,,changed
wi t hout changi ng t he currgent -1l g%lhrlggﬁlitt{)aﬁlgﬁil@lig gﬁ%ﬁch@e\(}t%a?ﬂ@ an(pa : :

oper ati on idninsregiondhereofliG.coiBected thhht oLt dubicn®RolRer £ W bdurbe
omtted here..?2 in the current source circuit of FIG 1“55, th

0 Ln sunmary, I K | _
current RaViegipn Pkuéh% anehannghitrangistors 44 Hatconnected ® Yidd, andr # elrhin! f&%ﬁ@l set.
in the curr rce flo to the pjxel. In other, words, the signa
current Narth fsegi q? ﬁom%q%%ﬁgtaawm&'éﬁlr@?% t%&‘ggb epyttingeplemeat 47n Raneief wit h
t he currentg] Ao s lx el rrent i npt i nfl uenced . by
variation iené%%eg?%ﬁi??%%%? e;[l%ﬂeigﬁtr gﬁs S?O&ngz‘ﬁdo& &%ﬂ" ’ taﬂg thstothgs r ent

sour ce ci r aledtrodenisecutineefed! fRetheupAie r&e&ﬂi&fe@»eofcﬁl%fﬁ'ﬁﬁ[sasﬁs X3 anfll& angh, Fl G
o the -

6(B), the signal current |Idata cannot -be out put pi xel Tromt

current soufapacitorrelement 46 playsra wie ofioldigg phiccsvukhevelidds ™ R Bantis@Rs | S
perfor ﬁ 4‘31us wo current source circuits are preferably provided for
each simé al ‘f%, ‘in which an operation (setting 30 operation) for setting

a signal is perf . of. . the current source.circuits, 35 1 2 APR
2006 and an opergﬁ%lélfr?g{} cocagreﬁisgmccf B‘Fc‘flﬁéf}t?f %&r i sigiladopthat) s
performed whowa intdRhQ C ' : ' ' € i@ the cas
where the setti nlg operat‘'ftliq:)(}r?gr(l)gﬁ?1 E%ngtpﬁtex‘gégggﬁ P‘&mﬁ&e{ﬁ%"? (gxgpﬁgp at

the sane tithes, @descripiionc theresft wibl e endited Uicke. "8 g Zagy gyidég%g% ggach
colum. The current source circuit of each of FIGs. 39(A) and I% I's
sinmilar toUHENESPRESKL ClEGUE dB whichuthe pelarities dfothee tmagistoro 43t hed chhasact | on

16 changed without changing the current-flow direction, the circuit diagram of FIG.

7(B) may be referenced.

In addition, the transistor polarity can be changed without changing the
current-flow direction. This conforms to the operation illustrated in FIG. 43, so
that a description thereof will be omitted here.

29 In summary, in the current source circuit of FIG. 19, the current having
the same magnitude as that of the signal current Iy, set in the current source flows
to the pixel. In other Wordé, the signal current Iy, set in the constant current
source is identical in value with the current flowing to the pixel. The current is
not influenced by variation in characteristics of the transistors provided in the

25 cu'rrént source circuit. |

In each of the current source circuits of FIG. 19 and FIG. 6(B), the signal
current I3, cannot be output to the pixel from the cutrent source circuit in a period
during which the setting operation is performed. Thus, two current source

* circuits are preferably provided for each signal line, in which an 'operation (setting

30 operation) for setting a signal i$ performed to one of the current source circuits,
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and current-flow paths: The current source circuit of FIG 42(A) is
simlar, except for the difference - in magnitude between the current
supplied fromthe constant current source and the current, floﬁszg f gm
the current source circuit. 10 The current source circuits of F .Ré® )
and 40(B) are simlar, except for the difference in nmagnitude between the
current supplied fromthe constant current source and the current flow ng
fromthe cuff®Al opowation (Bput wperatiopd cof inpakting I o e Pixd36 pérfoﬁﬂéﬂ u&ilﬂg.
gate width of,the-transistor, is different between the setting operaPfion
and the inp e%ﬁ%‘r%"c"?"dﬁ;”l‘??*’@@ﬁﬁ( B) and 40(B), only the gate length L 15

Is different betw . ting operation and the jnput operation; and
others are sim Ygﬁactegggﬁggéc Sf‘get WE‘%‘E i]lfcf‘?ﬂflﬁg operationcand e inpst pperationcui t

in FIG 19.aknneeeb c r.c lrcuits of FlGs. 20 and 21. the
si gnal curraclantn 1ga{fgh]slg?e?tnﬂﬁlg%8ﬁ§#acht% n&roﬁ‘lgn{;ulg% SQUIGH LGt mayubeof

t he curr éntprovidediiiprteach kelunpk X eThe careaPSsFeO L | t
t ransi st or s‘gﬁj (3v_i ded_in the current 26 sour ngglln?@ltjlb?.%aﬁlagﬂ(g’ %g%émy\ﬁt he
signal cur r'éfid) g similacto the aurrent sostcardiraniv ofFIG. BRexkeeptaros thd\Gorfecfint

flowing to i xel .can be arhjitrarily changed" by arbitrarily designing
t he sizes (W&ﬁf@n{f\ﬂﬂ%?ﬁﬁls( gglb@ FaHghh pouee einenit wh FlG.adA2(A) o similayi ded

in the curr - ' . er, .oyt put of. precise signal current
|+ to t e epE e e Cifftithbe il MRMENAS HeRicen: the chsrent supBliesh feosal ther 25,
t he char acteomstint @aneht sberdeWhd HRNSHELAY ﬁo@% B tc$ ;cijsmréﬂ %81}’1%'&%&}“%28

nobi l.ities. Further, in each of the current urce

and 21, 1Phélhespumant seurcheciionjtstoft BIGHe6()xald dO(B) drd Signish! kA OB AL ! ON-
That is, t?fﬁff?etti ng operation for setting the si‘gnal can be pérfornmed

si mul t aneo 8 HGTSRCE Hi Magniduds hetvepen( thepenrregesupipliod ) frémr thenguiistdnd Cuifeat
tun cur r.ent O S8 e dfent RolySs it dhe tyrisat surpecimad. » i ciealiydan | n
TR BRI G e

similar to those of the structure of the current source circuit in FIG. 19.

.In each of the current source circuits of FIGs. 20 and 21, the signal current

. Y4ara set in the constant current source and the value of the current flowing to the

pixel are dependent on the sizes of the two transistors provided in the current

20 source circuit. In other words, the signal current Iy, set in the constant current

source and the current flowing to the piﬁccl can be arbitrarily changéd‘ by

arbitrarily designing the sizes (W (gate width)/L (gate Iength)) of the two
transistors provided in the current source circuit. However, output of precise -

signal current Iy,, to the pixel is difficult in the case where variation is caused in

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

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

" signal can be input to the pixel during the setting operation. That is, the:‘settixigr

operation for setting the signal can be performed simultaneously with the

operation (input operation) for inputting the signal to the pixel. Thus, unlike the

.30 current source circuit of FIG. 19, two current source circnits do not need to be
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are provided for each signal line (each colum), in which one of the
current source circuits is used to performthe setting operation, and the
other current source 10 circuit is used to performthe setti ng ﬁ@ﬁ:@bi on.
This is because the setting operation and the input operatio b pe
perfornmed simultaneously. In this enbodinent node, the structure and
operation o |+  the %izr.st current source circuit 421 or the second
current sou 5@1@%‘@”@3 SIghalinG.n FIG 2 will be described with

reference to FIG igpal line driver circuit .includes
the current four cgﬁ% P%%'S ﬁ)iﬂf&g‘ %ht‘kgﬁ gﬁ? ggo‘feeﬁtf'ééﬁﬁ CamhsppaessriheiipHuenes,
and the i kef vantatidreinthe SEFT chiyaefiis ' ' LNt £ Fom.
termnal a corresponds to acvi deo %?g%%fd ?@%ﬂﬁgﬂﬁ??g%ﬁ?@g@(}%@%@%
circuit 413. That is, the setting signal in FIG.. 2 corresponds to the

Uhe vi ded oIEREPBmeR NI b o control  a pixel Cthe video oignal is not
Mgt cal *operat or T E0FHEhEL e RbEaringl Efabe cairsin Somca Bl shos TBIG as o
The chog of Ty YGEOMY 401), HAD.Xr ETKE). SFe terably T ritred Routeteirduite,
25 Speci f i catlelprovided foptidhggaaldng (daeﬂ%hfrﬁx??j[‘liﬁ i%lﬂgﬁ%g?{cea(ﬁu?e% %gﬁ%gnds

to the signal _supplied froman output termnral o oper
that is confEQHsdIS Bsed tegerform taniseting) operativn) agbone otheFlcred) solfte

pr esent 1iOnv‘%Pt i.Pn per(it!orm; setting of the current source circuit 420 in.
accor dance W TRt #hdSed fonpedprmpthes sefting epgiptived Thismis hecanseptie settinpnal
of the.logi ' ntrol ljne. 30 One of two input termnals:
of the 1o0gi almtg%g?g{l dhe ?{éﬂvﬁgﬁ?& op; anpgt E’F&FA‘?"deﬁ@%ﬁne%ﬂ& In this
( cor r espandimboditmenb enyde) e SStERM: | r cend latch circuit,
and the. other input term ngl is 1 %pﬁﬁ%éﬁﬁ?ﬁeﬁ%ﬁl t‘h?r o’%gtcﬁgcggtg?‘?rﬁﬁ
control | ridrcuiind2] |agtheasecmer abentpesios Ngirchil 49D CSHORAT 3 1 19¢;. OF vmﬁb'b”p“t
t he

two signals an@ tht uts a signal fromthe output termnal. Then,
current soUlSSENRS Witrelrrencs tosFiGither 5 a sett i ng operation or an input

oai cal gpor at or iR dhat {ESeAEint 8Rer it dngudes dbewsehicisvisse aireut: | ng
si gnal i npul20y tie shift register, the latch circuits, and the like.

In the present invention, a setting signal input from a terminal a
corresponds to a video signal supplied from a second latch ci-rcuit 413. 'That is,
the setting signal in FIG. 2 corresponds to the video signal supplied from the

20 second latch circuit 413. However, since the video signal is; also used to control
a pixel, the video signal is not directly input to the current source circuit 420, but
input thereto via a logical operator. The logical operator enables switching

- between the case of using the video signal to control the pixel (to display an
image) and the'¢ase of using the video signal to control the current source circuit,

25 Specifically, the setting signal input from the. terminal a corresponds to the -signal
supplied from an output terminal of the logical loperator that is connected to a
setting control line (not shown in FIG 1). The present invention performs

_setting of the current source circuit 420 in accordangc_a with the timing of the signal
sgpplicd from the output terminal of the logical operator' and the control line,

30 Qne qf two input terminals of the logical operator is input with the signal
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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 10 current (reference current) f_romthe'tS”“n' nal c.
Referring to FIG 8(A), a-circuit including switches 134 to 139 ZAPR 2006
transi stor 132 (n-channel type), and a capacitor elenent 133 for r.etaining
a gate-soupce voltage VGS of the transistor 132 corresponds to the first -
current so EESBP’F@g‘gtm@q vifleo signal supplied froenthessecond latich cinctitAZ2d k5 | n

the fi t i it, 42 t.h d t [ it
425, the. sw ek hndoUERT] oS Spbe ithoBlc.vighal fioey e seingtrontioh e | ipha
la the " telgwical ' . d.th itch,137 t d
OV by the © SR opRrator blriims b 16 nci iy 8L MK iplf 19 sighane, and ot a o
current (resignanfrem therowpti termirsalppTihes, tﬂeacﬁr%'tgs%hmé‘ﬁ}cﬁt ﬁéﬂﬁ?{ﬂﬁ& er
en |ﬁg, and

reference constant current source 20 109 connected to the cutr
a predet & nf $6Winghapesatipn arcamingsd dperatien aceqrding o6 the SiEal ilAR- frdRthe

charge is retaiped i.n.t capacitor elenment 133 until the current

(ref erence f?‘E}P}‘QﬁE’)‘"%&??P?%@lmw% constant current source 109

becones identi calynu .. curren f the transistor 132 Subsequently,
the switches 134 ’%‘f({)& %@g@gﬂé&{rg? ﬁxr&“%fp[gV F‘Pl'étr@ﬁﬁﬂgka seipng sigmal dppwiuvia t he
terminals athendrdinabS and 8SHehal Hloti i i e retained
in the capacitor el enent 13§éilgh?h§iﬂt1§§r%pg?@?%?tﬁ;s}ggﬂgﬁg%@%‘ﬁ37 ‘5'\‘“3‘% :

flowing a cﬁ!@ﬁ%mcemrmlj)_ fromn gies taxﬂ_ﬁnﬂdﬁ,rzﬁﬁp@ﬁﬁiu@atdﬁrfeﬁ@?r@éorﬁ?ﬁalsilogﬂ@
current _ldata |If the switch 101 (signal current control Swtch), the
swi tch 88, Cupimt (yefereage curentidrom she terminalico t he conductive state, current

flows to a pixel ted 3Q,the signal line via a termnal c. At this
time, since the %@gﬁ% teiggg?gf %(ﬁg’ B dropitampcloding spitsbestBd 162139, a

mai nt ai ned tadnsstor 80t Bi-Chagitl % i he capaci el eneny 133, a
drain current correspoﬁgjimr%g t(% ' g)’s%%gﬁg%éﬁg?%%t cfcangqrg #?%v@rt-r&taclwé‘g drain
regi on of tgue-sowcsi wiltagel ¥45S Dfughe frivgsisBgniFougd ({.ntag UfHE Rt o f

t hrough the pixel, can be controlled w thout bel ng“.eérﬁ uen@eg{cbg}stth%%t
vari ati on iSQUres drartder theisscond cutrent soameé sironis 422nsti tuting the, signal

l'ine driyyer ci rc-étth%{fﬂéthe case where the switch 101 (signal current

control “switch) WU SQuIcheiscuih 424 g the secasd carrdnt goiree eircuitned

to the condol ineswiteh 834 and the switch 136 are turned ON by the signal input via the
terminal a. Further, the switch 135 and the switch 137 are turned ON by the
signal input from the control line via the terminal d. Then, a current (reference
current) i_s' supplied viz_i the terminal b from the reference constant current source
20 109 connected to the current line, and a predetefmined charge is retained in the
capacitor element 133. The chargc is retained in the capacitor element 133 until
the current (reference current) that flows from the constant current source 109
becomes identical with a drain current of the transistor 132,
Subsequently, the switches 134 to 137 are turned OFF by the signals input
25 through the terminals a and d. As a result, since the predetermined chargé is
rct;_lincd in' the capacitor element 133, the .transistor 132 has a capability of
flowing a current having a magnitude corresponding to that of the signal current
lga.  If the '_switch 101 (sign_al current control switch), the switch 138, and the
switch 139 are turned to the conductive state, current flows to a pixel connected to

30 the signal fine via a terminal c. At this time, since the gate voltage of the
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current flows to the,pixel connected to the signal |ine via the termnal c. -
Referring to FIG 8(B), a circuiit including switches 144 to 147, a 10
transi stor -142 (n-channel type), a capacitor elenent 143 for retaining a
gat e-source voltage VGS of the transistor 142, and a transi st o APAG006
(n-channel type) <corresponds to the first current source circuit 421 or

t he second ,cur. urce .circyit 422. In the first current source circuit

t
421 or the t?&?iﬁigr (@ r Snmaigaimed ah acpredetermingd gateh wolage by thescapatitone
itch 146 : i i i the, t I | . Furt ,
She o ton, SoBeht 1855 Shilcuiif ShEBBord R o theslphel b5t ran s o the om
t he contr oldrbimee%fbﬂ dihehe @BALISRY 1B2. TNPRus, AhE YhaSitudd %i'%@%?wfgng?ﬂt)

is supplied via the termnal b fromthe constant Current source

connected tthraugh therpiant cin be,comtolledohithget bsingdhfluegetd By the vaARAGH §"
el ement 143. 20 The, charge is retained in the capacitor el'ement 143 until
the cur r Bntcharagiesistics of the binsistors eenstiteting thersignal inerdrivevoircaitt  cur r ent

109 b hdent i i L h ' t of the transist 142.
wen the sui ton TAMGoeanes ek Jpd Glinal ot control Saighi o ar ce
| t VG | [ t Vv h t ' . 148 |
it omt cal 13 o no e SRHEHET 18 A8 159, e b ol BRSO R Ris ale”

t ur ned . OFF duyrenblosisgnahs phitb dbnnetiéd id el sesmil MaleSvid iR pdlinafe @ result,
since the predeternined charge is retained “in the capacitor element 143,

the transistor 1Refpuing toeablbi I8(BY, af circoiti hghading uswitcheshaddng a47, a
magnitugﬁ orr%i(gt?iﬂc& $o that of the signal current Idafa If the swtch
101 (si ghal"™ TERYmes by capaciigr glegnent Bdor intaining 9 gater smace
current 30 PRiG€d | oppected to, the sig i via the

t er m nal c.“ozttag?hi S $i ?rifa,clh%&é%gétﬂgl?f%ognahg Japasiog) Eggeh’dgﬁw? type)
transi stor chfidspendy &Y HRUSIM aftent SoRrdy r491n 0 e
capaci tor eI.eanr)lt 143, and a drac} n cufreﬁ?eilgr‘-irﬁelsggrﬁlg?%gc%ng %%Ig&ﬁs%)%]ﬁg?
current |warcuitidd®s to the drain region of the transistor 142. Thus, the

magni t ude of the_cu r%_nt fl owmn through the gi xel can be controlled w thout
being 5 infl uencé’atg‘%/ WHLUFETE $01E6 GIFcudhAZhor dh¢ secasl afrremeouransiratior s

Comt, Y U 80, A i PO L2 Sk S 249
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 cerrent (reference
current) is supplied via the terminal b from the constant current source 109
connected to the current line, and a charge is retained in the capacitor clement 143.

20 The charge is retained in the capacitor element 143 until the current (reference
- current) that is flown from the constant carrent source 109 becomes identical with
a drain current of the transistor 142. When the switch 144 and-the switch 145 are
tumned ON, since a gate-source voltage VGS of the transistor 148 is set to 0 V, the
transistor 148 is automatically turned OFF. |
25 Subsequently,- the switches 144 to 147 are turned OFF by the signals input
“via the terminals a and d.  As a result, since the predetermined charge is retained
In the capacitor element 143, the transistor 142 has a capability of flowing a
current having a magnitude corresponding to that of the sigﬁal current Iy,,,. If the .

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

30 ' is supplied to a pixel connected to the signal line via the terminal c. At this time,
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transistor 142 do not. have the sane potential. As a result, since the
charge retained in the capacitor elenent 143 .is distributed also to the
transistor 148, and 10 the transistor 148 is automatically turned ON. Here,
the transistors 142 and 148 are coupled in series, and the gat gapp g eof
are connected to each other. Therefore, the transistors 142 and 148 each
operate as multi-gate transistor. That is, a gate length L of the :
transi st or ffgéﬁesv‘%&gﬁe@fl thé drapsistor Nt e pedviionsiandt 16 he prodetmingd alatdn.

Thus, the vgl e obﬂg@rrent SuleJ&ilFed fromthe termnal b in 15 the setting
operation can e’ €| GAPgettox, glemant 43, and afdrainr ewmentscppespeddingoto thene

opeanon ¢ . ! T . o MO0 there

et stance SEeh CARRRE TG PAbEh 18] g A atlons HE abe HrasidbrilAd Mramathane
f . : |

reference cenghitotie ofihe Bﬁnﬁﬂpﬂﬁﬁnﬁﬁfbl%ﬁ ﬁ@j{(]_?gﬁczﬁ:\éﬁ%] ﬁéﬁ@@%d mcﬁ@?@ﬁﬁ{ét Y,

the setting operation can be conpleted qui
switch 101 Adlyesicgddly ¢he wariaticw i relarsdtblictits b tﬁ@&réﬂhﬁﬁ%%ns}mﬁ&%hfet q
cormect e

sw tches 144, and . 145 are  turned .OFF, current flows to the pixe
to the signdignf JFI¥eR GiECWir i nal c. Note that FIG 8(A) corresponds to a

structure in whichnt he,ternjnpal IS ded to the structure of FIG 6(A).

FI Gu 8?8) l:orre!spméle%S&’q@Fﬁégﬁlﬁ‘BdilﬁgﬁeW@ﬂ QKR8 atgatm%ndm shuree aﬂﬁ;d)to A
th t t ‘ I t t f FIGs., 6(A d_6(B

b added wiinsior (42 oo RV e Np! URRHAED "2, Seswl sies thoghetge

those of Flfedain8d Ay thedafcior @Rsiterti14% s distribddf oo the tlﬂ?nsfs?cfxﬁi&%l zadd 5

The structure of the current source circuit shown i'n, for exanp

7, 39, Wo, thertraymisten14% inawonmatically tumed ON. arieregiotranistoyd t4PaRd1 128
series in the fir 30 current source ecircuit 421 or the second current
source ci rcifict qupled 4@ jsepegprndothe gaess tthersofir axei icomhéated t fue cachr etier.

source circij ' ' ac jgngl line the two, current source
circuits, nghn%ﬁeﬁgt lktllglgltl #ﬁg{gﬂggghgg%%dlﬁg?éhppe%% ASed dnpltiseats irpnsigion

422, i ho¥hati ig, & O ke . i [ t lpmt t
this. | §I'h2 nurrbt:aI rB’ g# gt:cuf@?‘gﬁf soupg éf a???%ﬁ??%%?%‘)ﬁ%%@% nsg#tﬁ}gnﬁggxﬁbang aﬁ; t °

par ti cul ar | ie|inpirt eperation. c Thubethsedalae B tdugsent Yupptied Woah ithe 1&imintl HSAL
source o‘%i rlﬁuitef.may be .set such that constant current sources are provided
di g seft

cor r espdidi G SCHtHg BPeratign Fanthe medgatget thar thes value cfecurtenttsapphisd rfesh
source CirCbt Srl¥ndiN€ in the input operation, Thus, various loads (such as” wiring

resistance and cross capacitance) disposed between the terminal b and the
reference constant current source can be charged even faster. Consequently, the
setting operation can be completed quickly. In the case where the switch 101
20 (signal current control switch) is not disposed, when the switches 144 and 145 are
turneg OFF, current flows to the pixel connected to the signal line via the terminal

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

30 current Source circuit 421 or the second current source circuit 422.

40




constant current sources. For exanple, three current source circuits 420
may be provided for ‘each signal line. Then, a signal current may be set by
different 10 reference constant current sources 109 for the respective '
current source circuits 420. For exanple, it nmaybe such that &7 APRill0s
reference constant current source is used to set a signal current for one
of the current source circuits 420, a 2-bit reference constant current
source is used toThetsterctingnial whichr thet ciroentosirired cirbit 4207 @RIAISOYHF Sac
circuits 429h"3ﬁ?.a -bit reference constant current source is use t0115
set a signal&t 06 the W, GuITgnt spwrce  gircas, sametp the rfirst and 4260nd usrent

3-bit displ : for. .Th res i,nvention with the above
structure c%ﬂrg g%?)lrrcggg Q?ijlea?{l’ n éﬁé@o‘gﬂﬂn&gh-gfi %OWﬁquﬂ‘Ccﬂf&ﬁ@mtlevelsﬁdms
and supply & ssslimadd ¢ Nt ddiSh ' | S.emhodi ment node be
arbitrar iﬂljy conbi ned wit hl‘ Eantcl)lgi rrenté}%ug%%g&i&ef%ﬂﬁpﬁ’éﬂ?e Rregal 3pe s
this enbdui rehpantivdtarly limitid; watiwae W sé arbitiafly. em by ! i iel udi ng
the signal |jne driver circuit of the preagent P veirﬁ ftl)lhﬂ\%yld(ﬁv%lg?%flets%&f ed

25 usi ng FI €rculss mayrhg setrgchdhay constig Anrrenhsoticgs) areepioiddilc Sle¥dpoRding

I ncl udes a Rpjxel rnti,on .402 including a plurality of pixels arranged™ n-
matrix on ams"%%gt ?’%‘Fe{%ls,lg dCURIERIs | AIEsSH Wi Himicuttent sawiogécircuits biyt thé03

and first ' | Lver ,circuits 404 and 405 in the- |
peri phery g‘?&%ﬁﬁﬁg{hﬂ%ﬁmggﬁ‘%‘n fﬁg _egéé}pfee thite s sousse | Gircuity 42fmagibec ui t
403. and t hprovwded €anBa fg | v | r,CL 0 re4l 2 APR
2006 provi dgd in FIG 1%1?3)!%@&%2{6& ?;hg?]lt’ 4 ﬁfﬁﬁa‘ﬁ‘t ?gﬁeﬁgﬂlé’t é? ?sﬁftb(,ydd’;f!fge"?@i s.

The nunbér Tederence gonsiant cuirest smyrcke 109l rihe irkspedse Enf IBEALI Sy the
pi xel struc .n.Slgnals are supplied fromthe outside to the signal ine
driver circtht 40% Plselt may be suelythat ednbitsetenericeconsiaat duirest sotirécis t S

404 and 40 ha 5 The structures and operations of the first and
second sc aﬁ%élérqgmr E%Za ésggl\ilaér curgfl’rtc{?lr 1% Bﬁ the, SUBSHL wopicepeirgttsc A20ed Aibitng

FI G 15(B) .refdrenéd cbhstanfd | i river circui.ts 404 d 405
each incl ude a Shift Er;egi gtﬁgﬁréﬁg a aggggislagutlpf %ﬁ éljlﬁg.na ﬁgﬁsﬁf’f?f Pagidt B 407

sequent i al | GuItant sotEcesENmMitsIP0p uhd @s3-bit reference constant current source is used to

15 set a signal current for one of the current source circuits 420. Thus, 3-bit display
can be performed. “ |

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 embodiment mode may be arbitrarily combined with Embodiment
20. Mode 1. .

[Embodiment Mode 3]

In this embodiment mode, the structure of a- light emitting device
including the signal line driver circuit of the present invention will be described
25 using FIG. 15.
- Referring to FIG. 15(A), the light emitting device includes a pixel portim-i
402 including a plurality of pixels arranged in' matrix on a sﬁbstratc 401, and
includes a signal line driver circuit 403 and first and second scanning line driver
circuits 404 and 405 in the periphery of the pixel portion 402, Mile the signal

30 line driver circuit 403 and the two scanning line driver circuits 404 and 405 are
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accordance with a clock signhal (G CLK), a start pulse-(S-SP), and an
inverted 10 cl'ock signal® (G CLKb). Thereafter, the sanpling pul ses
anplified in the buffer 408 are input to scanning lines, and the scanning
lines are set to be in a selected state for each |ine. Signdl SARE &b
sequentially witten to pixels controlled by the selected signal |ines.
Note that the structure may- be such that a level shifter circuit is

di sposed 1Pr@8daddn Rtk 15tA),the puesne invidifioanid rob einkivdd &Y (A08. TR 5RAGE | On
of the | evel sJ;rLfter. cjrcuit, enahbl es_the voltage anplitude to be

i ncreased. Thi SVEHIEGus Ay Jor 2 yraply slesigned rdepgndingbomehic \pitdl Srdemgtenent

Mbdes 1 and 3 t .\Nbde Al In this odi mrent node, the
structure ar?gg%%%r%%’t %W%& ‘{Iﬁgl the @Pl#"i tﬂéhecﬁlgf\iﬂi:{g’@i Jrygarcivyy 40%hand ithe
FIG 15(A) firstlandescdsnd stdififing b ver ' e sirgnal 1ine
driver circuit 403 usedg?n th hgggjgiv?‘égg{r??%?gﬁpéﬁd%—Bgivéaﬁiggl?t‘lg * gradation

display w1 | be d¥berstimethrby andioperdtidas ¢ irst ineO% ndi ng
to FIG 1 will be described. | noggfji tion, tggﬁggteﬁﬂ S?@r@-%@éﬁ&%ﬁ%ﬁeaﬁﬁ&e

will be desERFBEy40fIaad Hnwillshe desarfiredausiog RIGy K5(BY.heThé SRl ahd REcalid ver
circuit 403 | the case of " performng 1-bit digital gradation i

di spl ay. Th%‘%ﬁéﬁ?‘g“%ﬁ“ﬁ‘ﬁé"% (GRS ‘@1‘# and 4020z chdsrludes shifihicgistercd0s had 2411,
a first | atphffei rqpg t Tohi : ffch 30.circuit 413, apd a constant
current circuit Aﬁ]f 421 SA“QPE@S%%% J@Pﬁﬂ‘r‘%ﬂ i PREAS bﬁam{ingg palsesiined.
The shift registdaicedwithi 5 F6E6 kI - f30 @pyplurality o
flip-flop circuits FE}S, and a C o%:gé;si gndr a(é?@ﬁ%ﬁ% ?g %)Zrafldp‘tﬂ é“ive(rg-dSP),
and an i _e?l_loéli SGHJ@&K Cgach). ( SFheredfleratie 'Sdlﬂfiﬁng palses %m(flfficcﬁﬁﬂ}{e St
with the t|g¢'$1g of th?se si gnal s, sanpling pul ses are sequentially

out put ther Tfi PE 1Q SEMIAG lingssand theascananmg tiees anusqittd Beor i sbRcgdi f t
circuit 412. Digital video

regi ster 4ldiated AR t oot he first |latg 2

si gnal s haveatgeiéoﬁ ?dﬁgaﬁ%o%ﬁ%alsf ?Ilﬁsﬁccﬂ“ﬁf“dg“% VFRIER to pexels gantrolledidry giegnal
i s retai nedsdlectedeipnabliféd) i n accordance wth the input timng of the
sanpl i ng pul se. .

Note thgt the structure may be such that a level shifter circuit is disposed

15 between the shift register 407 and the buffer 408. Disposition of the level shifter

circuit enables the Voltége amplitude to be increased.

This embodiment mode may be arbitrarily combined with Embodiment
Modes 1 and 2.

20 [Embodiment Mode 4]

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

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

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

30 circuit 413, and a constant current circuit 414.
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10 In the first latch circuit 412, upon conpletion of video-signal
retaining operations in colums to the last colum, during a horizontal
return period, a latch pulse is input to the second |atch c':'rc j t Q%B’ and
video signals retained in the first latch circuit 412 are t egn@'ﬁem ed in
batch to the second latch circuit 413. As .a result, one-line video signals
retained in the second latch circuit 413 are input to 15 the constant

current circuit 44BeT3tiorywil bedrietlyedesppibed. t Whe shifereaisignalt iy ennstitedd i n
t he second ' i 13.are i i.npu t he, cogstant cuyrent
circuit 414%32?@&5##’%%&;& P;lﬁ‘sa@‘ ot iﬁ&?ﬂ%ﬂfﬁuis &ﬂ‘)t prd as‘ﬂ‘?‘%‘i S‘%@@lu @“&L@n.

Ther eaf t er, g kA ISE ESP), iitd bh SVARA CIBOL AR [$-TKY) 88%npdt HRALS 215,

processed. There may be case ere the co a nt "cFrcul

pl ays a rolacofdancevwithi the fimdh@iofadhesé G@tals Nimplin @ lifRd el 7 he
constant current circuit 414, agpl urality of curr%ntgg%urce cif%tlie%ﬂslmilzo
are provf’dé&tpﬂ‘@ﬁf@(@% outlines the signal. line driver. circuit-in the
peri phery of thr signal lines ini-th to (i+2)-th columms. The current
source circuit 43@‘? %ﬂqﬁlm& Bﬁs%t@?} have bgem puipmb dfom thershift ogister 41 hare a.
In additio .ont .ce.Ch{sui L. 420 i.§ suppl | wiih a.curren Vi a
a terninal rlgp P?g)mmg frlgS?el“rl%ﬁgéelfcg%tng%ntb&g}fﬁéﬂﬁe(ﬁBfﬁg‘éie‘égw é%@ﬁl“éaott €a
current |i rigrst Paiehvciredit 492, 4sd QWeoCﬁgﬁﬂ% rﬁfé‘iﬁéﬂnﬂ Sithloh hﬁn'%i?éﬁd?aﬁge
between the current source circuit 420 and a pixel connected to a signal
line Sn andwitiDbteGEpubtinting of the sampldie pslsgnal current control switch) is

controll ed by‘th<=I 30 vi.deg signal .. VWen the video si?nql Is a bright
signal , 8 signal ledhedist latich Tirugt A1R wpos comphitian of vadea-signalireteining

i eyt 420 .t o the pixel .. Further, when the. vid ignal is a dark
S gnat,  tncoHeaaR hdptoiipgla e a5t S, AVREE adhiriZonial fsug o alicinor

to supply utirisfipui theSelintPlatchBipduil 213 LI BUES ERhaROUI AGC ST At fircf 20

has a capability of flowng a prede m ne

current is lsiwhptiredt 812 airé hempfereld Hiy bareh toStheoskichad 18ehbvirddie43wi t g 101
(signal current control -switch). For the structure of the . current source

circuit 420esulhonerkngvides signalsgetainedrianthcswoone latth ciichitsAiBrard inpuf oo
exanpl-e, - Fl 6, .7.. 39, 40, or can be . arbitrarily used. For the current
sour ce g?rgﬁ??@#ﬁ%,%%ﬁﬂ}‘%ﬁé%%@%t also a plurality of -
structures may beygip Itﬁ’é’@_ﬂleo signals retained in the second latch circuit 413 are being

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

30 video signal.. When the video signal is a bright signal, a signal current is
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10 The setting signal input fromthe termnal a corresponds to the video
signal supplied fromthe second latch circuit .413. However, since the video
signal is also used for control of the pixel, the video signal . is not
directly input to the current source circuit 420, and is inpdtl AFReldt o vi a
a logical operator.- Specifically, the setting signal input fromthe '
termnal a corresponds to the signal 15 supplied froman output term nal of
the | ogi cal S‘wpi'ﬁat gpmthe currgnicsommes cisenit 420 to thet pixaly dourthiey] whemehe Vided he

oal “BRLFAd e \ ' oy darthea] whenehe Videbhe
7 accor daneet it il Bt st 108 Gighal Gitoatcontphewilehioh confelied

| ogi cal t upd tisg | line.  One.of .t ' t
Lorminal o ofot e Fhy) aariont fo MEpREL By Suptond St cisfyil 450 hala

(cort espondapgbilty ddlowiigen piomninspBhirgt, b WHANe SRE QlftchPlclipplEs o

and the other termnal is input with the signal fromthe set

line. Thé 1W@dhe pixel op@oticronsmiledriysthe swigihcl 01p@iggial edrreht ¢difrdl §iAichy, Wo
signals, and outputs_.a signal fromthe output termnal. Then, in the
current source citiQruthe, stpictaxe phdhe safent spurcer ciseuit #a01 thep stractuon of she

formed in A .with.the sigpal lied fromthe .25 output
Porm nal o trfeat YsRAE Birkhh ol SRE' efitffle; 66, chotd b of ipcean be
structure siibitfarily welheFoFlfe chifhi Sburcd Qﬁgl)ecuitg éf?@gﬂﬁggh&* Iﬁﬁgc L S

circuit 420, the setting operati-on canno r

oper ati on idsmeplmaﬁgdofamaﬂmsmd;eﬂbéﬁgmcdjrherefore, the setting
operation needs tQ be perforned in a period during which the input 30
operatidf is not Ter seffimgasighrhninpat  framc tee teratinglc a Worndspoadpes i the svides | Ng

C 2 OB, BT e B S SRET TR S HSms. e e
Cequantial ol HaTBRITOL ARG, AR fiRE AL Pl iial i RolBiec ittt ren,
e v oo shermimem s oreuecdy 4ie SRR KU 08 1 NAME Wil o,
the setti ngSmgg;(aglygtheosettihg sigmal ExputSoam dhe e¢imeithl a eofreePddshe thesignal
Fandom 1 s3BBPRed: £ art R dEinignliesi the dopisab-opntatgr thatitgresimmediadaoni ng
i mage inf Q@Eﬁﬁfg%ntrol linr_e:. In the present invention, setting of the cufrent source circuit
420 is performed in accordance with the signal input from the output terminal of
the logical operator connected to the setting control line.
Ore of two input terminals. of the logical operator is mput with the signal
20 (comresponding to the video signal) supplied from the second latch circuit and the
other terminal is input with the signal from the setting control line. The logical
operator performs é'logic operation of the input two signals, and outputs a signal
from the output tenhin_al. Then, in the current source circuit, a setting operation
or an input operation is performed in accordance with the signal supplied from the
25 output terminal of the logical operator.
Note that, in the case where the structure shown in either FIG. 6(A) or
7(A) is used for the current source circuit 420, the setting operation cannot be
performed while the input operation is performed, as described above. Therefore,
the setting operation needs to be performed in 2 peridd during which the input

30 operation is not performed. However, a case can occur where periods during
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10 Thus, it can be easily realized that inmage information related to a
certain colum is set to have the sane value as that of inage infornation
related to another columm, and that imge infornmation related to only a
certain colum is set to have a unique value and pieces of i hadéR 200§
information related to other columms are set to have identical val ues.

That is, th%vv.aiétig of the video signal of each colum can 15 be set
arbitrarily. i the gnput gperatignyisqaot pstfgratd odo aol \existcesritRivduSy! D alS
set to havg Mol V. ,.only the colum can, beset to a selected state.
When perf o?r%ﬁﬁgr%nhgﬂge?wggp%% ‘at F‘bﬁ&%@%@aé‘sﬁbﬁ&iﬁ@hﬂe darallow =smdone
circuit, a seldetion TofRal | ly different .columm is to have a
uni que val ue so that gﬁl &;/I%h{h %‘gﬁg&ﬁ@%ﬁgfﬁggggu?ﬁmﬁh%dg@% Gdrespegieie | n
this way, afohmmsirary colum can 20 be selected without sequentially

sel ecting, respectjve colums, Mreover, the tine length for performng the
setting oberati onlt&if Peesert inventiony the WiddoogignalSieaidd ﬁﬁgﬁcifw%@guﬁ

vi deo si gna.L;ou-ré C?rurrte t source circuit in a certain colu I’'s speciTied
to start the settTmy' dﬁb‘?’a??’gm the saiting eparation of ths evtrengsaate bR cuit,
perfornmed a e De setting operation for_a current 25-
source ci rcgihté&iﬂr‘]%f Egé gﬁgg{ég’@%ﬁ‘é’ﬁ 8m3MiW% qugtitegamplse, batmot one
period exi sperforméd gequeneihll effal tiqn. ¢ e_perforped, the
beriod my Do ful 1y Henquay Tomelic A aB38 LA icrBhbinied Bhiandom,
current soupRecificallyithe videoysigmalais dﬂhér@hﬂy@éi?ﬂa‘l ﬁntﬁiﬁirgfﬁ?%éﬂ%ﬁ?% etting
oper at i f current source. circuits in"a plurality of” colums. tﬁ%“ t he
time |eﬁ‘§t hﬁ"ﬂﬁ" 63 BF Rsdy ropdizedchat ymagd ifonpatiat relntedad Decsh dohgn 45

1 2 APR 2008 ‘setting operatign can be perfornmed at random for the
current sgﬁrécé(ygqg i ltrlic}%l ﬁleeaéalags%ﬂ?%é‘& '2'196\?3 Image; siermatiomtralpdexd 40 enother
exhi bi t ed. dolim@xand kit imhaPe § e, peri.ods during which the setting
operation can beg(perforrlrlllaldggtr]lgﬁ)r%%ﬁ? Ieltg@fl?l&edo eoqufrﬁryméghgﬂ“ﬁ Betttp dhaye

col utm can bueniget aaluedind fiecelegf Bead inFo LS i S and th
setting op rati.an_peri od lI)(;lan be §etgklf onglflﬁ%\?}g{r)\fgll#tédpt)gﬁ% SC% Wﬁ@r%\fﬁ?éﬂ t he
setting opetyfigentical valueser idatisy the waliet dfethei vided @ignlal dfRach Coluddn ¢ASE
where anpsarhi {43 ir%{gby canpot be selected, and the columms- need to be
sequential I'y perto “f r otfitEHECs VheR acwdamsignehef ohly hecpain odeintitis seg

whi ch the tHave ty c formed and which are dotted-in one
frame 736 % AR Vdlte, mybﬁlepc%lumn can %edset to a selected state. When .

performing the setting operation for the subsequent current source circuit, a video

. signal of only a completely different column is to have a unique value so that only
the column can be set 1o the seIectg:d- statc. In this way, an arbitrary column can

20 be selected without sequentially selecting respective columns.
Moreover, the time length for performing the setting operation can be set
arbitrarily long. Specifically, using the video signal, a current source circuit in a
- certain column is specified to start the setting operation and then, arbitrarily
setting can be p\crformed as to when to perform the setting operation for a current
25 .source circuit in the sﬁbsequcnt column. Accordingly, for example, when one
period gxists during which the setting operation can be performed, the period méy
be fully used either to perform the setting operation for a current su-a.urce circuit
only in a certain column or to perform the setting operation for cﬁrrcnt source
circuits _Ain- a plurality of coPumns. Thus, the time iength for performing lilé

30 . setting operation can be set long.
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10 needs to _be used to sequentially select the colums fromthe first
colum. Consequently, the setting operation period per colum is short.
Anot her advantage is that the influence of charge | eakage mﬁ\gﬁp}ﬁ?ﬂgﬁam tor
el enent (corresponding to, for exanple, a capacitor elenment I | G
6(A), a capacitor element 123 in FIG 6(B), or a capacitor elenment 107 in
FIG 6(C)) 15 disposed in the current source circuit 420 can be made

i nconspi cuous. Thyydien mﬁeﬁr‘mélgiepetmlona@mbc_lperfmdmnd #smadomt foanthei ddirdoie
setting ope 0 be pade | nconspi cuous.. Thus, the

Lon, t.he defect can 5. . _
capaci t or efcgﬁnlé%fmf’??ﬁ? 8?&%‘3’8‘1iaﬁ"f’ﬁe"%apwwa%@gfiéfcecﬁﬁiﬁ?lthdr;ggﬁol; eﬂﬂmpit " wze (r) ,
t he capaci tgrihe! 3 . .
transi E tor. RAEhS rcgf;j%?’tgrg ﬁ%@i@g ?@5 actch%yrﬁ?ﬁﬁgsap?:ﬂggﬂ &3 g’ﬁmrf%mle& ‘Eﬁfﬂte
through t hedattdd im@nepRame] ShehOin Bty '@NimA WHnC Be ‘%I&%(%, ];th[a d&?x%%p&
setting. operation for the current source circui t‘ may -be perforne "
once wheft tfieedopeiieincreasede and the settingSeeaifios petivd odcte Eéleloﬁggniﬂareh' e
driver circuit js or;)er ted, the setting operation may be performe. only
amoant o ngI"iIMjSi‘FHff o ghgh@ |S§tt!m®‘ Opmug??}:?tﬁ;?@ﬁen dgiafenot negldbitig'be
amount of e: e m‘{)ﬁ_ capac ne :
vari ed depﬁ%ﬁlg’gmgﬁg%é %&éﬁﬁ{l@? . Cg %F?‘H?Ptg}ea’te%‘;?ﬁ? Biqr‘:":ﬂfl%lélintag(rj i s
i ed. : . .
ol ement o a0 B oot RS mt P Betfist BBy oRE it PedoRb ring o
capaci t or ewhichrthe séfting oparation chil beapiritmef asdHigh 3% déﬁ%%bﬁé&%&s e
capacitor elenment may gradually vz_ari_;( as tinme passes.- Wien 46 /
the charlfe Bese8HP barused ta rrequential stlecbahe utqlutnnkr fuend fke Chifst egilum@ur ce
the current to be input to the pixel varies.

'(I:'Ihlr gui/;ri \ézé‘#ﬂ??éq“ﬁéﬁh?#ﬁ%@ﬁg opgfatign,period-psr splm is thest.variation in t hﬁ
cettng operat | onoyitfer MEvaRRRds ke e 3Rbnce ICCHATES L6aan im fhesranpetior
se ( _ :
per formed icdementefcomieBpendihg to! iR SARIHE 4 32 féifo?%?@nﬂcm; %Y@'ﬁl@fj pgﬂirge 'S

returned to the original state, and tHhe proper ;armunt 0 ar ge _
restored. Sappeits, clemenhd 23aime Fithe 6€B),her anmapatiterl ewﬁﬁérﬁelﬂiﬁwfmtﬁtﬁ(@l)) n

;25 ; Cg"g? f kﬁﬁ{osg et te (I:u%relnet‘rsgo%’rcé r(]:iercﬁiettfl’f2|0n%‘éir? %%r g;[aldg nini:grrisl;[i(r:]fou(:sl.” r_’I?hrlls,
| when a defect has occurred in association with the setting operation, the defect can
be made inconspicuous, _ )

Thus, the capacitor element is disposed in the current source circuit 420.

However, the capacitor element may be substituted by a gate capacitance of the

20 ftransistor. A predetermined charge is accumulz;ted in the capacitor eleinent

through the setting operation for the current source circuit. Ideally, the setting
operation for the current source circuit may be performed only once when the -

power source is input. Specifically, when the signal line driver circuit is

operated, the setting operation may be performed only once during the initial

25 period of the operation. This is because the amount of charge acéumulated in the

capacitor element does not need to be varied depending omn, for example, the

operation state and the time, é;nd is not varied. In practice, however, various

noises may enter the capacitor elemcﬂt, or a leak current flows from the transistor

connected to the capacitor element. As a result, the amount of charge

30 accumulated in the capacitor element may gradually vary as time passes. When
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10 performed, the charge is refreshed, the varied charge is returned to the
original state, and the proper anount of charge is restiored. In association
with this, the variation is increased in the anount of the cq]'rzr@ﬁtz @ut put
fromthe current source circuit. Thus, when the setting operatio P _
sequentially performed fromthe first colum, a case may occur in which

t here devel gps ,a di spl ay. di sturpance at a 15 degree that the variation in
the ampunt S PHEEE B'BPé'ﬁ{ VBU?%JBG cRERM ebe gpmgxfroméb@ cEent fouge cincyit

,ecoan 2201 gui s BB ol e Bp SRS IO G A A L

devel ops a display disturbance a

| um nance oluninaned sLthe pIREICh Tepeed W i ' - c@l um,
is recognizable by the pg%nan eylé. Iﬁﬁﬁ?ﬁgggg?ﬁ%&e%ﬁz{rﬁghééﬁﬁﬁigﬁ)%’e@gt i on

is not 20 seapssHor slémere thiare nikes roneéd ehdti thetseadig Eﬁ?eﬁtﬁonpﬁfrf @At
random the variation in the anount of current output fromthe current

source ci’r cBRWCE SHCB 1s peredically perfosmed én amsriasscycloctheathavgs, istdefreshatjom -
selection f p alit of . W [,i ngs .produces rious advantages. Wth
ref erence tg{cﬁ.{%%d%ge gl‘%ﬂ%%%ﬁ@%&%‘ﬁ%a@p@%f €oPrapsr gatoust abehargs i n
for each cofsyggorddre present invention is not limted to this. As shown in
FIG 44, the setting operation may be simultaneously perfornmed for a

plurality of  colSuppbseHat ehdahabe wheértOthReahonm bhhagid iae&nﬁﬁ{%{t@é iiﬁrlh or a
i p

plurality of colums at atime" is referred to as "to nake nu ases".
Ref erri ng teaprcipr slemenitis [largenshe eftting nuperatiors famnthecourrentt sq@te eisuitGe ar e

di spose the .sett] 30 operation may be performed for the two reference
const an'ﬁoc ﬁ%ﬁn@oﬁﬁﬁég is efreshedioihe vasieduehargs fis aetumad, talithg osiginal

reference t e A déetail ed gtructure.of the constant
current ci ?éggll%f aﬁﬁiﬁ%‘%ﬁkﬁria@?ﬁr&o Shigee i'sslreéfﬂf i :[1'“ F—‘g&c.‘aqfﬁ‘ ot S’ e G
45 shows t hearfatiodlistinese ; Hoes ot FR5th tion
of the current sourég c?%dgﬁlllfﬁﬁ% G Afthfsﬁhg‘v‘\:ém?&gbgipétrcw ttﬁfgr?hﬁﬁlelpg%&s}gg

where FI G @(eayt.i sThyspwihed the sthimgpoperation i3f seifhenttalty ?éﬁfoﬁﬁéﬂ Som e HEt -
The vi deo si qnal is used not only for specification of the current source
-circuit btV @heassy NGy nagcugs@ whih these dewelopisxe(display rdisturtiines, att he

video sugnalegkse 1Rl EROR WIRKE obfhufhe B 8 Curfeh Siiptt o the arca |
source. circuit is recognizable by the human eye. That is, a case may occur in
which there develops a display disturbénce at a degree that the variation in the
_ luminance of the pixel, which is caused sequentiallj( from the first column, is
rccognizable. by the human eye. In this case, when the sefting operation is not
20 sequentially performed from the first column but performed at random, the
variation in the amount of current output from the current source circuit can be
made inconspicuous. As described above, the random selection for the .plurality
of wirings produces various advantages.
With reference to FIG. 3(B), although the setting operation is performed
25 1in for each column, the prééent invention js not limited to this. As shown in FIG.
44, the seiting operation may be simultancously performed for a plurality of
columns, Hereinafter, "to perform the seiting operation for a plurality of
col}:mns at a time" is referred to as "to make multi phases". Referring to FIG. 44,

while two reference constant current sources 109 are disposed, the setting

30 operation may be performed for the two reference constant current _sources
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10 operator. I'n addi tion, the signal is also inpUt to the Il ogical operatof

fromthe setting control..line. The | ogical operator performs a |logic
operation of the two signals, nanely, the video signal and {hepgiyggal
i nput fromthe setting control line, and output a signal through the

output terminal. Accordi-ng to the signal that has been output fromthe
sour co cf r ol aeh itRGeRE sblseR HtEisncarconyarsrenp spwsPIs cont 1ol Lo
oyt ch between 1A ol sCadhihe b TRASL] SREN il LIFuiRY RGHES®
ot 9 chpabl o ol condueri e cm it moruf e hoAt i ek EVNaR MEE

circuit is capable of conducting swtchin I xel

the current 9€auisceppliedcto thecportronl of fire emrexostvhes citeuithOPIGI 86 shbis th

46, or the like, .a swtch y be provided to performswtching. So far, the
case of 1% n&rQutinthe casegrheis WL (A9ris applied bethe powtion, of the curmse sodrce
dot-sequent%ﬂu-gri ve will be described. Referring to FIG 47(A), a video

si gnal supp ied from a video line is 25 sanpl-ed in accordance with the
timng of a sanplThE vRitoS§ | J ifL eeqi.ster A411. Further, the
setting operation for a cut rgﬁ% 2%9%@0@1 c%?tsp%?g%ggg Sértﬁ%rcﬁﬁr&n{ pource
accor dance -eirditit bitefor ithke origimgd ake, thhLEs tHelSixE0dontRAY e Thind! i s .
performed for the case of the structurje shown in FIG FI Gthg%%%.ﬁ%%?lels
that, in tholdixetiyHapet tonicprient stiacpeitcoil 420 and isvtipuh théretoswian 10g8ical 30

pul se is,output, and the.video signal is supplied fromthe video line, a
switch ?81 ég%r tog,~ agg’é'@"e éﬁ@ﬁ&gﬂaédﬁ radst 18Kt tootheslogicah yopesatou froel the t he
ON st at e; : i; p ' t, no videq signal is suypplied
fromthe via%gto icﬁlzmar%g&t hg#ll,éq?g%a %&ﬁ %@ﬁ"fﬂe&%’f&% ﬁﬁ%‘ccﬁﬁr@?ﬂn g Eher byo
switch) is digsalechdnel GHbes bR i 3 isely.
This is becaﬁZeE’t‘ he s\s/’\nb?gh f%r-hfgrrl%ﬁ? W%@%g@{‘}rlpgﬁ?ﬂ%glng% %ﬂ:ﬁ{f g?tﬁf(ﬁgmﬁ\l

state. |n tafdsowput & signabthrohgh sie botput emfinalgnaAcooyding o tHO8tgnal (Hapinhs )
is set to,the OFF state, since the current is not input to the pixel, the
si gnal canrBERERMPILEGM the logieal operatos; the ssttingiopension i dinspdleddos ahe hat

the vidg %mfé‘ﬁe%if%ﬁitf romthe video |line can be retained and that the

state of the sw St gnal current
- In this way, the logical operator performs control to- switch between the

pixel control (image display) and the current source circuit control for the video

signal. Therefore, the circuit is not limited to the logical operator, and may be

any circuit as long as the circuit is capable of conducting switching between the
20 pixel control and the current source circuit control. As an example, as shown in -

FIG. 45, 46, or the like, a switch may be provided to perform switching.

| - So far, the -case of line-séquential drive has been described. Next, the

case of dot-sequential drive will be described. |

Rgfcrring to FIG. 47(A), a video signal supplicd from a video line is

25 sampled in accordance with the timing of a sampling pulse supplied from a shift

register 411.  Further, the setting operation for a current source circuit 420 is

performed in accordance with the video signal. Thus, the dot-sequential drive is

performed for the case of the structure shown in FIG. FIG. 47(A).

- Note that, in the case where: only in the period during which the sampling

30 pulse is output, and the video signal is supplied from the video line, a switch 101 |
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10 control switch) can be retained. The latch circuit 452 may either be
constituted only by a capacitor elenent and a switch' or- be constituted by
an SRAM circuit. In this way, the sanpling pulse is output, the video
signal is supplied fromthe video line for each colum, the sW/tAPR 28061
(signal current control switch) is set to the ON state or the OFF state in
accordance \r/(vi.th ﬁthe video signal, and the supply 15 of the current to the
pixel is cont'BBR Qrenticoatrol fwitgh) isseigarshic the @N stateg and he sampiingrmurlseis  An
output (vid Lgpal fdhe batch.,circuit 452 is used for the pixel
control but %?gﬁatt’l gg ‘%gé;(ﬁs% 1 s pplied; moibe ddee dineoand then; the switcholdice
circuit. Sigiggals ®utrehi ' t r.1€8C , Lhe out put (video

si gnal ) of 'lt(hgjl aé&:h gf)%ﬁ%ﬁ@“ﬁ%@ %gtélrglteddfbr glééjls@ﬁfnﬁ c,tqpe[rﬁgor&d,srgqh_
sour ce circepndued piadiscly | Thistis bebarsethe ¥ ' 1, O .The

| ogi cal operator 262 enabjlags the sw tchﬁ\gwggtﬁ\ﬁglgﬁiptﬁﬁgngggggﬁ% Ith=5| g]gl_:;s‘lnhe
vi deo si ﬁ-ath N state. piladhisceiate; wheqithagwitchilpl (sighabogiréMcont®r s@ticipisng

t he video SE&Q@' f;qFl;he eurrenil source circuit control. 25 However, en
selection i8's cﬂ}% aPiale, smcedhegarenisinat dnputrie dhe pixelrthe sigmheanma the
colum, a pﬁ{ﬂ‘ggr&ggel'.nputti ng the signal to the pixel is relatively |ong
in a colum on_the side of the first colum. On the other hand, when the

video signal is Anfatdh ciré\dt 99058 GisIdked 2 QF? tﬂlg)ﬂgg?é gi(g:@;?ﬂ}pﬁ%%ﬁfpﬁghgﬁ;ed

on the side of the |last -col um. a resu

signal to tWisepilin¢ can twecataiedsint thatl thet flate 608 sﬂ@tcﬁhﬂ)"!"(éig il Girét(B)
the perigd for in%L’Ltti ng the 49 1 2 APR 2006 signal to the pix ? can %e
prol ongely b§OUFYi Wi e be metaingd. | The latchpoisant #52 aaypeithér ocoamin@a2 at

r SR | ik latobpricaut #52 anayptithér oot
each of ¢ neot B8 acebRSen SRR3R 4 Rtk ol pmeninrod g, amSRAMEGITouT,
of the Tert” andvrPifi s _ BHiod o7, s R AMecir

et 1008 T or 5| mputti g o piptne pUISE i ofyth, W, PRGBS iy Supelied (ST the

can be dif feidentlinetfed chcloovlupasthoktitch 101 Gsiohaf Gx ms
of the scanﬁ\ﬁeﬁgl ine driver_circuits di spoggl I eftngﬂg%tgﬂtswfﬁzhﬁ%gt%st

and second stgig Prhe (QKY sial¢ deacqo@dBR)e with theeiddu fipnaleghd es sﬁﬁﬂ¥
Accor di t e ratigns thus perfo d, the period for inputting the
si gnal 'g\%en&[ E)l{%t %‘g"??e’%ﬂ” &CXBHXGE%C.B@I%‘&‘{EO@’@&E, the dlatisequential drive can be

implemented.

An output (video signal) of the latch circuit 452 is used for the pixel
control but is also used for the setting operdtion for the current source circuit.
Since switching is conducted for cach usage, the output (video signal) of the laich

20 - circuit 452 is not directly input to the current source circuit 420, but is input
thereto via a logical operator 262. The logical operator 262 enables the
switching between the case of using the video signal for the pixel control (image
display) and the case of using the video signal for the cumrent source circuit
control.

25 - However, when selection is sequentially performed from the first column
to the last column, a period for inputting the signal to the pixel is relatively long in
a tolumn on the side of the first column. On the other hand, when the video ”
signal is input, the subsequent column pixel is immediately selected on the side of

“the lgst-column. As a result, a period for inputtiﬂg the signal to the pixel

80 becomes short. In this case, as shown in FIG. 47(B), the period for inputting the
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10 dot-sequential drive is thus facilitated. Regardl ess of whether-the

| i ne-sequential drive or the dot-sequential drive i5 perforned, the
setting operation for the current source circuit 420 may be {pegfrooed for
the current source circuit disposed in an arbitrary colum with an
arbitrary timng and for an arbitrary nunber of tinmes. Ideally, however,
only the 15 setting-dedicated setting operation may be performed only once
as 1ong as #2npl Witheepiviehean disaprglonigedshpdidding tHeescaanan line didpoBEdin a
connected b ate. and the i,;)ur_ce of the transistor disposed in

h
the curr entﬁé‘%ﬁ’g’gﬁ%‘f ADg: 4t tho gentexy bhisiGage,ong peanséng ling dspeer aniromit isay
b f - i h tajned.in th i t

oF emont hastispOS. bBCedCHE i IR, HRRY SReh o UG bine! sl gy andh hen

for the cursamhifoling airiier Giduit IEsePid 1A% GRERAAIOT I Ray PRLAGHTRE "

the current source circuits 420 in a e co s using tinme

the settifnginpp#ting thensignal toethpaiginrpirel 4t thiehlefiopixePBin b6 ifGrehiifedifiom?20
in all- the,ccgllu s wWthin one frane period.. Alternatively, it may-be such
that the s®A AHCEpeFHE: dd(Ch sbewsoputpiit ovavefomms tofietheuscamnings tine cdriver
circuits 420Q_in,seqveral col,ums within.one frane period, as a result of
whi ch t he s%t“{"’lﬂtnsgaﬁﬁﬁ%dt e Spd “E@'r f‘bﬁﬂ%&lfﬁbﬁlﬂm%? lingsy and & start pulse
circuits 42G-5P) i thkR§i . wWhi Le the case.where. one cyrrent
source Ci r(Z:(tﬁt ?s di sggéiggééi %@fééﬁ‘% %‘o éﬁlﬁnﬂéI"bee&crﬁﬁg%srﬁhﬂétﬂ’?rfpﬂ@eﬂr ent -
~invention iperiwal for fipuedng hé Rignal @Renao MU Hix¥l i o

circuits may be di sposeq.gﬁo As@zgn exgmgl e, a case %%?géﬁ%&nﬁgﬁgptp led .
to the P& t9¥rseanentvd driveristhussfacilitatedPR 2006 source circuit of FIG 3(B)

i s considered. Tg& sthpcture of thg constant current circuit 414 in the
above case is showr&ard whether the dinersequential slsiveren thetdot-sequential drive t he

wh | ' :] ta th tJ of th t.
ciroult . oroiereieid, eoRRibE brcBariolt B e ifieat Sufaen goerddt G b be
5 per f or medpdrfurnfuiefoif thi ikt %S{ifcesﬁi’k’flﬁ?disgﬂgecf fitah r}%’#_.r&?f%ﬁﬁ £ it An e

si mul taneously performed for the other current source ernore, :
regar di ng ta#biteary tianingsand for ani arbitraryi mumber of gmas. |1d2ﬁll§}rh6/\%ver§3bﬁ@ﬂﬂa
accordi_gg to. the E esent invention, a |ayout diagramis shown in’ FIG 87,
and a.cdPr cEHRgfrdicated. sqtiing; eppration gnahdwn perforn@l @dy once as long as a

predetermined charge is stored in the capacitor clement connected between the

gate and the source of the transistor disposed in the current source circuit 420,

Alternatively, the setting operation may be performed when the predetermined

charge retained in the capacitor element has discharged (varied). Further, as to

20 the -setﬁng operation for the current source circuit, the setting ()-pcration may be

performed for the current source circuits 420 in all the columns using time. That

is, the setting operation may be pexformed for the current source circuits 420 in all

the columns within one frame period. Alternatively, it may be such that the

setting operation is performed only for the current source circuits 420 in several

25 columns within one frame period, as a result of which the setting operation -is
performed for all the current source circuits 420 in all the columns. | i

As above, while the case where one”current source circuit is disposed in

cach column has been described, the present invention is not limited to this, and a

plurality of current source circuits may be disposed.

30 As an exz_imple, a case where FIG. 2 is applied to the portion of the current _
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10 Note that this enbodi ment node. may be arbitrarily -conmbined with

Enmbodi ment Modes 1 to 3. [Enbodi ment Mode 51 In this enbodi ment node, the
detailed structure and operation of the 15 signal |ine drivdr] AHRrifdsi t 403
shown in FIG 15(A) will be described. In this enbodi mrent node, a :
description is made of the signal line driver circuit 403 used in the case

of performn 3-bltB&i eéﬁl‘é dation, dis Ia% FIG 4 is a schematic view
of the si gn%‘ﬁ“?‘? e i‘%l i:? i1 considered. heTha structre pf the constgnt terréatbi t
digital [+ Is he_si | L it .20 403 includ
o Shitt PeotRliH AR AD0I0 S B Sov I 1B AN i el FIGE 48 Shovvs e
413, d acieqri ' ' 3 ' i i_efl
Gostri bod bar o e SalhWRerc ORI 6(AYH pplief BABE YRR of te Al sPlrct,

plurality ofirguit.p- Undper cthec ubhtsol oF) a esdrdls Hnepuhe Wdtling opdrén Séa0d
(S-CLK), a'str?rt pul se (S—Sql;), and an inverted clock signhal (S-CLKDb). 55 In
accor dande RFH9Imask for nongy off the\eamranitgsairse, sandpltheginput syperation can be

sequenti al | gt put .t herefro The sanpling pul ses, which have been out put
fromthe sh%‘%u?t?!ggq@%peﬁ@céngqggp%@; QBT SOPICEst | atch circuit 412.
3-bit digital vi ' el Diai t.al ta 3) :have.been
input to the first |]§ét1c C,?rreg%tﬁhé%? E)g}r% nés‘?}i'%‘é&“gpgﬁﬁltﬁg@g@ el i n
each col unmrcircuibgeidiapae thetpreidi® ithidhtith b BidoRin bA%indl APR
2006 pul se is input. "l %q?he fl?}fst_ | at ch ci’fatclt?ytahﬁ%, _up?ﬁrggé{r‘r’%lgle%o(%' or ‘
vi deo- si gnandaecotirepogding cicalitdiagram is sleown$h FEGl 88n, during a hori zont al

return riod, a latch pul.se is input to the second latch circuit 413, and
the 3-bilt di gi t alNYEabiptsthih gmbedsmant amogdgt may Het artiitrgtityalcobehtined) with

r et ai ned i']%ﬁlﬁgdﬂljlér{itl\ﬁgéscﬂﬁ(g rcuit 412 are transferred in batch to the

second l.atch crrcui 7 the 3-bit digital video signals (D gital
Data 1 to Digital Data 3) for one line, which are retained in the second
latch circuit 413, are input to the constant current circuit 414 at -a
time. Wil Entmdiment Miidgi 5jal vi deo signals (Digital Data 1 to Digital
Data. 3) 10 ret %i n&gvui n the second latch circuit 413 are input to the
constant current 18] iembpdiment mode, the detailed structure and operation of the
15 signal line driver circuit 403 shown in FIG. 15(A) will be described. In this
embodiment niode, a description is made of the signal line driver circuit 403 used
in the case of performing 3-bit digital gradation display. |
FIG. 4 is 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
| 20 403 includes a shift register 411, a first latch circuit 412, a second latch circuit 413,
and a constant current circuit 414,
The operation will be briefly described below. The shift register 411 isl
formed using, for example, a plurality of flip-flop circuits (FF), and is input with a
clock signal (S-CLK), a start pulse (S-SP), and an inverted clock signal (S-CLKb).
25 In accordance with the timing of these signals, sampling pulses are sequentially

dutput therefrom.

“The sanipling pulses, which have been output from the shift register 411,
are input to the fi_rst latch circuit 412. ~ 3-bit digital video signals (Digital Data 1
to Digital Datq 3) have been input to the first latch circuit 412, and a video signal

30 1s retained in each column in accordance with the timing at which the sampling |
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sanpling pul ses are again output in the shift register 411. Thereafter, the
operation-is iterated, and video signals for one frafme are thus processed.
There is a case where the constant current circuit 414 plays a role of
converting a digital signal into an-analog signal. In the congtiagpR Qg r ent
circuit 15 414, a plurality of current source. circuits 420 are provided.
FIG 5 is a _schematic view of the signal line driver circuit related to the
t hree signaPuﬁpdégnﬂﬁ-i-th to (i+2)-th colums. Note that FIG 5 shows the
case where a refe 109 corresponding to each

e t ant. _current source
bit is arranged. %“&a@?ﬁqﬁ@&ﬂ%‘o@&mmplem o yddep-signal redaining i
term nal b, califhis ' The.- rce circujt 420 is controll ed
by a signal Ci nput ﬁ%ﬁ%‘ﬂ?ﬂlﬁgj}’n‘?ﬁgg éi‘g%f”iﬁ‘gf“g‘“’&wmﬂ: 3 lat ¢ Banpul g

terninal b fo the secoatidawhceiragnal3ind (e 3.8 disAyl Gﬁleégs%ﬂﬁﬁ Qﬁf%&? Ditad.

current Tine. vadtcheélésign_al current control ™ swtc

provi ded beltBigitalldata 3) retnined im tlee firstduich ARRIPALY arc?@amifsatd GO gd to

a signal lipe Sri nd, the sw tches (signal current control svvifcchg‘gi 111

to 113 are n?eFBPfiiﬂch“f-“Hml%o @%:E&Wﬁd@bdlgﬁl@hai@o signalh ¢Digited Dathar e

t he video sj i @bt signal .,.a current i.s "supplied fromthe

current. sotcggzélgl?gﬁtla?j )t%ptoﬁgl exghlébq’q Frlaiegd an the, seqand; JatchoeisenivAes e
t%ﬁe(Si gnhal current control

the video sagniapui® tha cBatnEecH@ltci '
switches) 111 to 113 are.30 controlc e len‘@tw%o supply -current to the pixel. -

That is, the curr®hilesther Bébic digital tviBeo kighalP ' e b4y, of
fl owi ng pr detgr_m' ned currentg,)_angl thel%lvm't ?ggépd?slé’g%aP%c]g{é%g?ﬁ%gn% r ol
swi t ches)? 1¥faipgd 1n thesegond latgh sincuit 415eare inpwrtd the conybpkt @erdm ciddgit aixe!

or not. Ref ' to Fl G 5, the current |lines and the reference constant
current 5 %{)’ﬁ 1@& pﬁ'}%esdf’gepﬁgéﬂl ORIy b the nehific eegisten 41ds peThercefti,tthe The

eapoct i ve B o IRCIRIE EAY ViUNREAAE fof OIF 1l W IR reSSeSiedc ot ant

respective bits is supp to the“stg const ant
current circuit 4lieralisca kase avhdrd b i,é?ihsfhfntcﬂu?fehi"cit%ﬂﬁl 294 @ Se%s‘_iﬁ) Q'ofNOt e
' ' o't 0

that the setting:signal_ input fromthe termnal a corresponds
vi deo si gnafOr¥EHNg adligitalnsighal inte ancarladog bigniat.c Uint tidléhnsHaie@fent irage t he
15 414,a plurality of current source circuits 420 are provided. FIG. 5 is a schematic
view of the signal line driver circuit r,elatéd to the three signal lines in i-th to
(i+2)-th columns.
Note that FIG. 5 shows the case where a reference constant current source
109 corrésponding to each bit is arranged. | |
20 Each current source circuit 420 has a terminal a, a terminal b, and a
terminal c. lee current source circuit 420 is controlled by a signal input from the
terminal a. Further, current is supplied via a terminal b from a reference constant
current source 109 connected to a current line. Switches (signél current control
sw-it'ches) 111 to 113 are provided between the current source circuit 420 and a
25 pixel conngctéd to a signal line Sn, and the switches (signal current control
swiiches) 111 to 113 are controlled by 1-bit to 3-bit video signals. In the case
where the video signal is a bright signal, a current is 'supplied from the current
source circuit to the pixel. On the contrary, in the case where the video signal is
a dark signal, the switches (signal current control éwitches) 111 to 113 are

30 controlled not to supply current to the pixel. That is, the current source circuit
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vi deo si.gnal is also-,used to control the pixel, the video signal is not
directly input to the current source circuit 420, but input thereto via a
| ogi cal operator. That is, the setting signal input fromthe term nal a
corresponds to the signal supplied from an output terninal of 2tAR8 Blgi cal
operator that is connected to a setting control line. 15 In the present

I nvention, ¢ ' f cyrrent source circuit 420 is perforned in
accor dance ?\nﬁ? En'a? %ecq“gf’%ﬂﬁl” #rﬂﬂﬁ’ g3 Hf"t‘ﬁ’éﬁrﬁl}{‘% currgphiand| the switehes Gsjgnall -
operator tb@trertSconddI Gk ' ql 4 ine. e of I nput
termnals of the Iogical %gee%)gltfc#ﬁ’i gﬂ&ﬁ%ﬁ&ﬁ%‘ﬁqﬂbﬂ ‘é‘?’éﬂ'gls SFEB\E%E%%di ng
to the videpixel gnadt) supplied fromthe second latch circuit, and the 20
other terminal is input with the signal fromthe setting control line. The

| ogi cal oper at or Relerdngdo FIGo o, tho pmreent dines fandhehei yeferenéaV@ofistaReL Sorednd
out puts e sé nal frgmthe Qutput terminal. That is, the current source
circuit 4205 PEFFS~Hs AIspesed dr iGosepspprdence owithr respectivep biis.opFhetsumn dfnthe
accordance € I ied- fromthe output termnal of the

| ogi cal ope?ﬂal?ggr to?o%‘%%‘%ﬁ%cf“ﬁﬁﬁ?%ﬁ% {hena“%% seurces of| {heerespactivg bits is-
enbodi nent supgtied k6aRY 181e9€S QihiaPtd. ] , C ¢] xampl e of
the case. of performng 3-bit digi %hpggfgggyog%aéfégﬁg& gilré{.pgggéﬁ§%ﬂ?s a
sour ce ci r ciwncton p6 digitalpnalogdeshveesiogach col umm. . Wien signal currents
supplied fromthe three current source circuits 420 connected to one
signal |ine are Ju¢te;ihapthessettingisignad inpat from thehterminalencorragpuriddde ®man be
contr ol Il%d ‘%8333':%? Ie%g. 53 ilfz APR 2006 For_the structure of the
current soufce ST} YUPPSsY fRm The sesqnds Iateh (qircuit 4l e nHoverwese sivice dthie t
420 shown ivided SfenBK tha Qs A0 Or. 42 can he arbitrarily -
used. For the curgpent?grggﬁglggdgfzgﬂtﬁlsmgﬁ?e the g’r#? Siehalds PB@E‘HP HERPW| so
a pl ural it ytodhe stirrent swree ehRyui 426 PaCMB: (1R 2% 19| el A
circuit shoyn in FIG: 5, although dedi -cgt ed Ié@f%??ﬁégwéghg%ﬂgﬁ' cfjlﬁﬁgf‘ﬁ’

sour ces 109hgsettingsienaliinpityiromshe serthifiak a toeespoaids 16 the & hltsupplied B ent
i nvention ig nugt 'm'teci t.0 tris. As shown in FIG 49, reference constant
current sofPcEEPYLETMHALOf the logieal gpesator that Anromnecterhito a bettingrdoatrobline bi t s

may be dgs ‘ v ohgbs e such that only .t ref erence 10
const an;i 5 c E??gﬁ rg%& & ﬁ‘\I’r 83;:&{1%2}% e bt isf)}lf,c&n‘flf‘fvlm Q?% I perfppmed)iig

case) is  accordance with the signal input from the output terminal of the logical operator
that is connected to the setting control line.

One of two input terminals of the logical operator is input with the signal
(corresponding to. the video signal) supplied from the second latch c‘ircuit,-and the .

20 other terminal is input with the signal from the setting control line. The logical
operator performs a logic operation of the input two signals, and outputs a signal
from the'output terminal. That is, the current source circuit 420 performs the
setting operation or the input operation in accordance with the signal supplied
from the output terminal of the logical operator connected to the setting control

25 line.

In this embodiment mode, because of a description with reference to an
example of the case of performing 3-bit digital gradation display, three current
source circuits 420 are provided for each column, When signal currents supplied
from the three current source circuits 420 connected to one signal line are set to a

30 ratioof1:2: 4, the current. magnitude can be controlled at 2° = 8 Jevels.

53




di sposed; one current source circuit selected froma plurallty of current
source circuits disposed in one colum is set; and US|ng the current
source circuit for which the setting operation has already bE?ﬁ gﬁggorned,
the operation is perfornmed for other current source circuit F her
words, the current source 15 circuit for which the settlng operation has

alread been perf used t are settin rmati on. For
exanpl Z a se!tO ti r%{ B@grg{ﬁ?‘% Efg'éer Fﬂpﬁﬂﬂ SBhicy qffﬁ““g‘;g&b e E@F?’fﬁﬁt of dber ce
circuit 42Q;urf@ﬂ@@outé%'él£b1ﬁ@@2@$ﬁ6@ﬂt nsfﬁif I CHIG, é A(} ; he

setting operation has been performe for on 1's™’ aré

1-bit and 2obitraily wsadr eBor sesicageni mut:é Ssn%aﬁs eM)r ﬁoﬁ Bﬁgy Bh&%hh%mrérﬂﬁ?g
current sou cirguits 420, the gate termnal each current-supplying
transi stor a@ﬁfb? Pbgﬁ’d%ﬂﬂﬁmqlve&maydmcmpmyedw i n FIG 6(A)) is connected,

and al so.the source,ter.m connected. As a result at e-source
vol tages5 of i nf orfreti® oﬁgggghmﬁgd?%inﬁfﬁ?’é showr i r BKS - §u@gﬂlpllgly dedicated

oper at  on 1o ReRorolsHL i spicRR IS Bty hpped 57 thedbibde
signifi CanB"blt,tﬂl(:?ersdnt iiydntion iS #9€limikid tof Mis.  N&s %xgﬁ'ﬁtn \Aﬁléougcleefgrgpgm ts

of the nost significant bit (3-bit in this case). ?ng

operation icengient ousrent Sanrcesht0% thie anmbeewf oehich lis dhfallepthah BleabRbey 8F Ue
. variation in characteristics of inter-bit current

bi t th fl
slour ce C|er t’??ﬁtgl%g'g © S{BS%eﬂedE@écﬁxaBuﬂpostemalyebe swuchi thgt amdy athe oreférence

f t APR 2006 t f the | t -
S ani 11 K OBt pEHERE SR 167 £5Eime ey Haertisant v ik &1 (e cases 8 ng
oper ati on ggipogédEend %’im’éﬁ? sGitick mﬁf) Qél%&c G &S l@ﬁh&ﬂeqtl g%?eqth%)qﬁ% or

significant "bit is shared anong e curren sour cd

bits. Int mrsuxtmshsposwan dﬂbewllﬂimﬁ@é 8€d; SindCasiff th@%u&fé%?%ﬁh{)ééecﬁ it 81 -
i.ts vary, the values 5 of currents of the upper bits lack

source circ
preci sion. “%AP]% the iseltings ®peration dpsenlroady beenr geifosmeds ethei bpetationpipduce
out puts ha even-when a_ small variation has

t |
occurred i ﬁé{}ﬁéﬁ?g?ﬂﬁ regrg$qrgq\ﬁ?@g>ﬁ?qq1grpwq uelﬁc‘éthéi W(Hésavﬁlﬁl eiirem saugce

magni fi g, cRegH s t SO va r eat
contrast, ih tﬁg g?g(lé}{ esregﬁjrégﬂés%@ #%&%’%ﬁg}’ FSW‘ pgrf'B ‘g A HFG(PFFE
current sosihzue settinpuinfern@itioh) t he nost significant bit (3-bit inthis
case), information related thereto is shared

For example, a setting operation is performed only for a 3-bit current

source circuit 420. Then, using the curreni source circuit 420 for which the
setting operation has been performed, information is shared among other 1-bit and

20 2-bit current source circuits 420. More specifically, among current sour.ce
circuits 420, the gate terminal of each current-supplying transistor (corresponding
to a transistor 102 in FIG. 6(A)) is connected, and also the source terminal is
connected.  As a result, gate-source voltages of information-sharing transistors
(current-supplying transistors) become identical.

25 Referring to FIG. 49, the setting operation is performed not for the current
source circuits of the least mgmﬁcant 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

30 be reduced. Suppose the. settmg operation is performed for the current source
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anong the current source ci rcuits of the | ower bits..Even when the
characteristics of the respective current source CIrCUItS have- vari ed,

since output current values are small, differences in the cur nentpn 2{%

due to variation are snall, and the |nfluence is small. 15 Here€inaf e6

an exanpl e, the structure of the constant current circuit 414°in FIGs. 4
5, and 49 | Sir 3. 24, .and 50 in nore detail. In a current
source Ci rcw?‘ngszﬁfbf &aﬁ‘eﬁi‘gwﬁ‘@&'&blbfl -bitaa, thzsspasz;, llﬁmmaﬁhn wélatcetn @e not
a predet er nggf gﬂgﬁ 0, tput t a signal . line Si. (1 si sn)is
controll ed acc | ng Ly g&f (Frmergaf(fr C e ﬁ@'&l‘cFrFl‘émHFdlfttBF Igasy significand|

i nput from bit se&hﬂttdZanﬁgQHe“dlﬁféﬁ't tsofifcd: ciYGRRVGF bk uﬁﬁ%r Eﬁ Ny Fl Ge O

when the current source circuit 420 is conprised o Sﬁ’é%ang a

current ni rwben dhe chamcteristics of uh¢ weperBye Rorredl SAIBA ] he
gate el e%tr les of transistors in th? current source CII ré%lvtﬁﬂfl%é %Iéleg

commonl y *cotnSEEeRts ok the, amper dits) lack pecisiah. 24Thia5isFbézausé dificeu péncb'iitt,
diagramin éd}ﬁeﬁ%ﬁﬁr‘%“g g urrent soh_lmce circuit of FIG 6(A?
di sposed in the srgna iR 8‘? OpiRWS havingogisat eunrent, vagues, reth@rherﬁ@

the settin A C beipg turned -
e setl nonmalpvakiion his BEELRATRH il DnlB0ntalonie fibenCns! $whilshion my

be di sposeds nagmified,emdalsd olufsutt dudfesi tches :
are turned Fin. the 30 setqﬁ ng ope?gﬁegr?&égogaiieﬁliég%oghq bdfed -

in FIGs. 23 ﬁﬁasezwhaﬁeﬂl@essﬁmg/\bpemunhes pefferied forahB Thakhnt s&%é%m;uﬁegfces
109 the ewer. than the nunber of bits .are dispose

FIG 23 1|Hg qggcﬁ‘?sé Lﬁlgmg% but (Brbit & He th!ésrease\hené)rmaonmelaead thaotcc i sigirsd Ui t

of FIG 6( Gy p nal e driver CII‘CUIt shown in FIG
49. 5 FIG 246@3%%0%?@3{1 0‘5 J}g? Fﬂt§h cW&e IQHer cbithe cBremnwhenutthe -

o CuL! 0! PG opadeqmilel i LA LR YRR S byl LS

49. Referring to FIG 23, in a current source CifcC
col um, whéuRent valupsaresmalbdtifierericosth gicatiRtent YaRRMud t@as}a%la'tﬁﬁ%!ﬂé Biaﬁtaut o .

t he 5|gnal | i I s.n) is controlled according to
i nf or mati o™ ééﬂ?&&h@%ﬁ%ﬁ%ﬂl& 3-bit dlgltal vi deo. si gnal (Dlgltal Data 1

to Digiyal Data g liApHL, 5o anESlI%([:)?e the structure of the constant current circuit
414 in FIGs. 4, 5, and 49 is'shown in FIGs. 23, 24, and 50 i 1n more detail. In a
current source ctrcuit 420 provided in each of FIGs. 23, 24, and 50, whether or not
a predetermined signal current is output fo a signal line Si (1 =i = n) is controlled
according to information contained in a digital video signal input from a second
20 latch circuit 413.
Meanwhile, as shown in FIG. 6(C), when the current source circuit 420 is
~ comprised of the structure having a current mirror circuit, the structure may be
- dlternatively such that the gate electrodes of transistors inl the current source
circuit 420 are commonly connected, as shown in FIGs. 23 and 24.
25 FIG. 50 is a circuit diagram in thercase_ where the current source circuit of
FIG. 6(A) is disposed in the signal line driver circuii shown in VFIG.'S. In FIG.
- 50, the setting: operaf-ion is pérformed with transistors A to C being turned OFF.
'This is for preventing a current__leakage. Alternatively, switches may be disposed

in series with the transistors A to C, in which the switches are turned OFF in the

30 setting opcratioﬂ.
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latch circuit 413. The current source circuit 420 |ncludes transistors 180
to 188 and a capacitor elenment 188. In this enbodi nent: node, the
transistors 180 to 188 are all of n-channel type. 15 A 1- blq Phﬂi vi deo
signal is input to a gate electrode of the transistor 180 romthe second
| atch circuit 413. One of a source reglon and a drain reglon of the

i VR0 R e i S
t t trod
o Lt R bt M A

sour ce regi dispased. 2 RIGRi 1B e @ncmt d;tgt@nt rﬁnﬁb%@.& Whérel heCeReRt SGurice the
source signal Ilne §S|), and the ot her connected to one of a source

regi on and @I@Jltabflf" @ghr) isfdispusetirinribe sigmal lifd drideB chrichit dhgivinain FIGlety,
signal is Lﬁféj a ate ‘i‘l ectrqode of the transistor 182 fromthe second
Vatch ci PoullG434 1 cYft diagram dn the gassnwhete thedewtrent, soyirem cicuit DEHE.

d dth h
?La“izﬁtzét%%@lﬁl SR 5188 il T rz‘tf%‘vf%ﬁ%hﬂéifgttﬁ_ﬁeé?% o2 Lhe other
transi stor - 185. Q@@feﬂiiné he ﬁ@.ll‘@? fACTel qulntli\/gﬁ;& he ot’ﬂ&"@é‘i ?RC‘Q

the transistors .183 t0 185 Is connect 'S con ected
to one of tédusmymdetheragimut apredetential § ﬁ@Dttiﬁlclﬁf “a@btﬁf;uttﬁethe signal '
transistors 180 .to 182. One of a source 30 regi on ané a drain region of the
t ransi stor 11'% léléém%):lsmnvgﬂedandondﬁr@mHQh o Lb& infarmiRidiPeRtainedriact ed
to one u nanda region of .the tr slstor 188. A

si gnal i éﬂtlE ﬁ%{?fg'@) ‘f”(Ig Datapl tg Digg P@!ﬁ@ it fgpmea second

el ectrodes Richt SEadif |stors 187 and 188. One of input termnals of the

AND 193 is connectedto a control line, and the other is connected to the
second latch 5 ciThkdichriéa8 soﬁﬂ;eFt:&mz?zaza hfclRa8s itReistd8T 180'ab P88 tha ﬁND
193 is connected to the control line, and the other is connected to the

1-bi t | at chcapaeiten ¢leent 1881 ) In thismﬂmdmichbnmdesdtﬁtmmemts 80t 188tare
limted to tit ﬁ cghe %f the input termnals of the AND 193 may be
connected t3'Y Y- OARNGiYPhe 1-bit |atch circuit (1st Bit), a 2- bit Iatch

(S:I()L?glet : (éé.ngnB;tn) tlﬂtgﬁl t)‘é% Q;Jee& S@%ﬁ%}flg it cgﬁé’qrtg Fgc %ge, 0? the Baisth? T80
from the second latch c_trcult 413. One of 2 source region and a drain region of
the transistor 180 is connected to the source signal line (Si), and the othct is
~connected to.one of a source region and a drain region of the transistor 183. ‘

A 2-bit digital video signal is input to a gate clectrode of the transistor 181

- 20 Ifro.m the second latch circuit 413. One of a source region and a drain region of

~ the transistor 181 is connected to the souice signal line (Si), and the othcr is
connected to one of a source region and a drain region of the trénsictor 184.

A 3-bit digital video signal is input to a gate electrode of the transistor 182 -

from the second latch circuit 413. One of a source region and a drain region of

25 the trancistor 182 is connected to the source signal line (Si), and the other is
connected to one of a source region and a drain region of the transistor 185.

One of the source region and the drain region of each of the transistors

183 to 185 is connected to Vss, and the other is connected to one of the source

region and the drain region of each of the transistors 180 to 182. One of a source

30 region and a drain region of the transistor 186 is connected Vss, and the other is
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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 elenent 189. One of the source region and the drai1* A@gjﬂ@n of

e ot

the transistor 188 is connected to a current line 190, and t ris
connected to one of the source region and the 15 drain region of the

t ransi st or | ectrodes of, the_capacitor element 189 is
connect ed ttjg:% ?ﬂ%‘%ﬁ%‘ggnéepgg PRtEIegionand 3 drainregion of thedransistes]8&ind t he

other electrode I & g BqG iLt0r.€ele 9 plays a

rol e of retaining thggﬂgat ge??%ﬁ%%@%ﬁ@g@#%?%eof ?Bn%oﬂgg l‘géhff &alge6.

20 I'n the celectodesofirthe tminsistors #PZ0andh®g, t [Ond b hit! Rimifafs 38 dnd DD
citor €ele 189

transi stor rlé§8 are turned ON, a current flows to the capa

from a ref erénd® congesied inm eantroddines and dhe ptintr is bonmcted to s §sbdu@ %ﬂ;‘h
current rlgngin}ﬁq.ﬂgt Eﬂ:}fl ti,oe, the transistors 180 to 182 are OFF Cnharge
is then graduatly atc Gt &3> the pRe inputderminal of she ANDSH3 BnchmeciedSto

otential di BRSEY | ) cur between both _the el ectrodes. Wen the
Bot enti al dlﬂyf g?encehﬁg’? ﬁﬁhg(ﬁtﬁgﬁ #ec‘%?lbeg‘i‘glfégﬁ%als‘gﬁt dathesiranit (1steBit).
transi st or s Hok@Sct,ahd phesene inventefl ishlor THAGIR 8, 2COHIUEHL S SaLLaUES
0 ) ; a®ac

until the potential- difference between el eC

te- of thet AN 493 trhay be aornatted | |
gat e- sour ce ADD d93 hay be aprisdted $o 87 ohe o Fhe I%tlﬂﬁgg'%gi’bzﬁﬁ)zg%

desired vol Eiﬁfl Ln .- ot_hér wor ds, t'he charge accunul ation
continues ufitt f¢lecifquitidng: Bit) and 3rhit 1288 ciswolt (BehBit)a vol t age t hat
allows tg the si I rrent to flow. Upon caonpletion of the charge
accumul a%bi on, t hegpgaorfs:#lgt %(F'gciégg’éﬂ?daﬁ‘géhc sraing iggren of rthe dranistar 187 is
Subsequent | gonnedtedd® il i rcui i 420, . : )
conduct i vi t y/ non- conduct Pgﬁ?§§¥%t€ﬁgﬁt°?1a&nﬁé %hfeoﬁ?fg"ié?gl?'b of dhe jtangistorc 1864y
according g theeotBebist catingicted tovonteof slcoitdlies 64 .Cﬁé%reelcﬂgﬁpl% I Qﬁg
e rr

transistors §1 0 to 182 are turned to the conductive state,
supplied t o Wugtraregipnandshy drabr repigoodshé eranbistGUIBD s e b a

current of RANSE &t Or 3, the.drain current 10 of the transistor 184,
and the dr a‘lgdr%&gttj rlﬁ'gn%%fa ‘f}ﬁ‘et ?é’ﬁ’é il% cgnnenterl towan ofrthy somece region and the

15 drain region of the transistor 186.

One of the electrodes of the capacitor element 189 is connected to the gate
electrodes of the transistors 183 to 186, and the other electrode is connected to
Vss.  The capacitor element 189 plays a role of retaining the gate-source voltages
of the transistors 183 to 186.

- 20 In the current source circuit 420, when the transistor 187 and the transistor
188 are turned ON, a current flows to the capacitor element 189 from a reference
constant current source (not shown) connected to the current line 190. At this

-time, the transistors 180 to 182 are OFF
Charge is then gradually accumulated in the capacitor element 189, and an
25 potential difference begins to occur between both the electrodes. When the
potential difference between both the electrodes has reached th;, the transistors
183 to 186 are turned ON,
The charge accumulation continues until the potential difference between
both the electrodes, that is, each gate-source voltage of the transistors 183 to 186

30 1Increases up to a desired voltage. In .other words, the charge accﬁmulation
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transi stor 180 has been turned to the conductive state, only the drain
current of the transistor 183 flows to the signal line (Si). As descri bed
above, the gate termnals of the transistors 183 to 185 are 1(120Aﬂﬂem&d
wher eby setting-operation information can be shared. 15 Here, the
setting-operation information is shared among the transistors disposed in

the sane colhffnuddUintil t ent| is.not Jimted to this. For
exanpl e, the setti ngn ogg? g{aﬁgﬁ%rﬁflﬁﬁ 1"'&%" {?@cg Rayadtpgs thy allaws to the

t ransi st or s signabcurgéttfte FRyy, col um. That is, the transistor gate termnals
may be connected to the different colum transistors. Thus, the nunber of

current source ci Hpontcompletien 9€th®6hags aumBHRAd the ffggﬁ ﬁ%&ef@i ¥ngll

required for t settl n(ﬂgoperatlon can be reduced’ In Ition, Sinc
nunber of cP reduced, the layout area can be nade small. In

FIG 24, 4 he sett lon is perforrred for the current source circuit
with the transi st%ﬂgseﬁggm&l ng iy netheorF. cument | s $@Mcpr everrcinity a 420 ent

25 | eaka e. Lt dia current source
circuit in Eﬁg‘%agggyﬁﬁé‘%m?‘%m?ho?ﬁ%“r@smtgr%gﬁéﬂﬁq aﬁgés selectd; according
transi st or ei taltvided f )

switch 203 is turne(ighgdl:F |ln tﬁi’égﬁa};etlﬁr%xa er;? g{l]%llrm ' E‘P\?I%Z%"&ﬁ%%
other ti rre argy tugpgds t@\ﬁbﬁtqonducﬁV@staté’,StheZéurraﬂﬂ s%phéﬁ”'%‘ tﬁé‘%l ai"lihégsgent

of the ransw&l%{ é} the drain current of the transist
drain curre atheswn gbthe don cneent efthe tt&'fsmnelsa,tthtmiramr@iﬁéhmf 1

D2 f I t be contro at 23 = 8 |l evels. Thus;
when desﬁogﬁ@egfﬁﬁgsrténﬁggga #ﬁﬁhﬁ %ﬁ'é?erﬁfo éﬁﬁ}ﬁlﬁéﬂf 18%-dt When Qldtyathnel

length) of framist {
cﬁpgen%soare sétm?ﬂ%@b&&ﬁﬁné@gscr&g‘hgw télte ﬁ%@%%@%ﬁg‘ﬁz g fg“

used in tW%&Olflﬁfiﬂbwsptoxbémgﬁ@hlﬁli@(&ynd the current source cireuit
control, the S|g|“fgSr i s pot dlrectly input to the current source circuit
420, but i nput t K&t deserihed abavegittaatepierminals of thEltBnsdors 1836td 085 Gk
operator ¢ he,,AND 193.. One of the input termnals of the AND
193 is con%@?éggg%P%%bgegf’{t%‘)peﬁ“%H%fPHPaU?%éaﬂ ﬁ(&halﬁ@ other is

connectdd to the laeoRt kaiing-Gickfiid ufigo’}gmauon is shared among the transistors

disposed in the same column, but the present inventior is not limited to this. Foi

example, the setting-operation information may be shared also with transistors in a
different column. That is, the transistor gate terminals may be connected to the
different column transistors. Thus, the number of current source circuits to be set
20 - can be reduced., Consequently, time required for the sétting operation can be
reduced. 1In addition, since the number of circuits can be reduced, the layout area
can be made small.
In FIG. 24, the setting operation is performed for the current source circuit
with the transistors 182 being turned OFF. This is for preventing a current
25 leakage. Further, FIG. 5 1 is a circuit diagram of a current source circuit in the
case where a switch 203 is disposed in series with the transistor 182 in the
structure of FIG. 24. Refesring to FIG. 5 1, the switch 203 is turned OFF in the
sefting operation, and is turned ON in other time.
At this event, in FIGs. 23, 24, and 51, when the drain current of the

30 (rausistor 183?_the drain current of the transistor 184, and the drain current of the-
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23, the one input termnal..of the AND 193 is connected to the setting
control line, and the other is connected to the 1-bit {atch circuit.
However, the present invention is not limited to this. One §f] APRellibnput
termnals of the AND 193 may be connected to any one of the 1-bit to 3-bit
latch circuits. 15 FIG 24 shows the current source circuit 420 having a

Cirouit 420" m Pre o3 sab A AR 20, e Syt aypliifyl (i Rt

circuit 420 in G is struct ured'_ suc ch

192 are di spbéed & levelspl &tms] Wheh [dRBRInSE A5t fokBRdNW; ' 51 nRut
fromthe ou&g& term nal of the AND %?CS% ?{) each o‘?ltglﬁge Vg%ég\?\#?‘ghggaﬁlge? and
192. One of JiLn fchannel dengthk off the hraneiBoi0 18Bstoc dBfiesitad 1t 02t het cpat I ol
i ne, and t&% ot.her #\ﬁﬁconnect ed .to the second latch circuit 413. In FIG
23, the one TREMHVEG QNFHIEENIS presebinld2598 i s connected to the control |ine,
and the her is h -hit Jlatch circuit, .(3rd Bit) via an

i nverter le)?L94. I—b&ggggﬁh{%ﬂe%%y é’ssgﬂ%’ p’r?\/"élﬂ?? Blrg"iatlwdlq(‘ VP dges tprithe pixedne
of the i nputortesimndahs cabref sduree AL ( i one of the
1-bit latch circuit (1§t g?t%, 6(%he: 2&%3?&?%#@%3%%?2%%& ﬁ%ﬂ%{]ﬁwttg t he .

3-bit | at chcwirenssonrdescidciii UR0, but FipEt tRéret@bihauspicanepefatde Thae.nal s of
the switch &!%31 is connected to 30 the drain region of the transistor 185,
the present Pel08iGal eperator gorrespandsda tho ANID93. One of the terninals of-the

switch 191 may b on ted to one qf the drai.n - regi.ons of the :
Cransistors 183 (31448 the Jpys ter ?qo‘iaé\@&D d93skoanneated| © theasetding 12

APR 2006 owh&sh e A . i s nect e the |l atch

circuit (0 3- Sétﬁdlﬁgteéﬁﬂgit?%gﬁé}?grc gkg%"kf}?d ﬁ‘gn[tﬁ%%gco?&l) fa?ﬂ’af'“?‘b‘? éﬁlgs Eﬂé‘l] -deo
si gnal t hat23;dh¢ oot snpihaerminansf SicoANIS Y hhsdt '  of

the switch 191 js conlinectt:red, the term ng}g‘qsﬁeeds tt%qu)emfgos%ﬁgégw%ﬁt%é

latch circudd ¢he ofhy ismgennested 39. the THeit datche ircsiour EovdvesUitic 428scaoWn
in FIG 24 .is simlar in ﬁggrati,on to the current source circuit 420 shown -

in FIG 23 BYEURD iSietdumiied o thifar Onkeaf thadnpetviermingds b theaAND 493aney
turned ON. e &Rl th'ad nfe%fttﬂee15:?@%‘{&2@{}?@@6?%&;%““;" a the transistor

185 fromthe reference constant cur connected to
the curnént |ine FIG0.24TBisws ahél @BRERPSbEIRe! HRAAP W HdvidE aOBkddif YirPlure
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 rcplaée the
* transistors 186 to 188. 7 .
) A signal is input from the output terminal of the AND 193 to each of the
20 switches 191 and 192. One of the input terminals of ithe AND 193 is connected
to the control line, and the other is connected to the second latch circuit 413. In
F1G. 23, the one input terminal of the AND 193 ié connected. to the control line,
and the other is connected to the 3-bit latch circuit (3rd Bit) via an inverter 194,
However, the present invention is not limited to this. One of the input terminals
25 -of the AND 193 may be connected to any one of ‘the 1-bit latch circuit (1st Bit),
the 2-bit latch circuit (2nd Bit), and the 3-bit latch circuit (3rd Bit).
In FIG. 24, although one of the terminals of the switch 191 is connected to
the drain region of the transistor 185, the present invention is not limited to this.
One of the ferminals of the switch 191 magz be connéctcd to one of the drain -

30 regions of the transistors 183 t0 185. In this case, however, as shown in FIG. 24,
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10 thi s enbodi ment node. Meanwhile, in this enbodi nent node, while all the
transistors contained in the current source circuit 420.shown in FIG 23
or 24 are of n-channel type, the present invention is not Ilnzmqp g this.
P-channel "transistors nay al so be used. Operation of the current source
circuit 420 in the case of using the p-channel 15.transistors-is simlar to

h ' hat
wh oh e curt act FF abpRcARNA SAEPANTRTORS: Rouhferbd b dhedatch st o
el enent i s lachenteil (Bad Bit) MSFIG’UM)Vﬂﬁt el (He gﬁ% rdlg% i1 W{}Q&Eﬁ@g

be omtted. Wien using the p-channel transistors, ere
not repl aceHansisfopil8f tggwhichhene of the teminsle oﬂrlhé%v&hf&x £91 £ @bnhd @M, the :

direction is_not ch%g dI?can be easil pplied with the conparison bet ween
FIG 6 and FF&aINa} negdsio %ﬁ?“ﬂchdttﬁltbeiﬁ%dnﬂmhmmﬁdenwm 1%escri ption has
been. made of th | s and a ons ,of the S|gnal |'ine driver

ci rcui ts%?n t he gglééeEV\ﬁ!gée %ec’:ssmﬂpgiﬁlsb?w&lm QH:%‘H 5 F1@ilapimgperationrtei ed
out. Howevethe duinPs68RE citANEA] 8o LQ:!

possi bl.e that signal i ne. oclﬂralyver %ﬁ%#h cgr3re “ erPé“?Qma&‘BPf”&'&Pfhe

number of tﬁwﬁclmelﬁieim(QMaw fufne OV, anaifirdi fidWst ﬂﬁ'ﬁt%
t her eby perf.or display with an ar bi t rary nunt)er0 of b?hgﬁ&tel E%B?i on,

this enbodlYl‘ﬁn en ARSisiAY £om ttharrcfayembmmmw\cﬁrhclﬁﬂm&bmm sheday 1 _‘
to 4. . H‘Rﬁﬁ% \ghth refegencig to this enmbodi nent node, for exanplée, -
mul t i 60 1 d9d8 prryTeat ling 190 . Ibysen desaription herzof widl basniigied in
reali ZGQOWM&&%&%{&Q&(}H spl ay wth an arbitrary nunber of bits. One
current source circuit for €each bit 'is disposed for each signal line in
FIG S. However, Msashhil) jn"thE &mba | ' iR S8 G gUI TS
my 5 be dis $‘?osed for each. si gnal dm?erlllg Iﬂ&ﬂéé &dﬂlégfﬁg%ﬁét%ﬁ&# 9?2“ ‘ihown

in FIG 52.mdhecuagensousce hiscujh 420 shownsh FIG. Bt a5 Shameit 'tﬁ@osed
for each bit in,the str.ucture of FIG 49, the constant current source.

may be sharfB§ W WMYRALQY 1500t lipited to ithis, Rschomavhtransifiofs n&s; als6 be used.
[ Enbodi ”e”toﬁﬁ:}gﬁoﬁ]of the current source circuit 420 in the case of using the p-channel

15 transistors is similar to the operation described above except the point in that the
direction in which a current flows i is f:hanged and the point in that the capacitor
element is connected to not Vss but Vdd. Thus, a description thercof will be

- Omitted.
When usmg the p-channel transistors, the case where Vss is not replaced

20 with Vdd, that is, the case where the current-flow direction is not changed can be
easily apphed with the comparison between FIG. 6 and FIG. 7.

Note that, in this embodiment mode, the.description has been made of the
‘structures and operations of the signal line driver circuits in the case where the
3-bit digital gradation display is carried out. However, the present invention is

26 not limited to the 3-bit. It is possible that signal line driver circuits
corresponding to arbitrary number of bits are designed with reference to this

- embodiment mode, thereby performing display with an arbitrary number of bits. -
In addltlon this embodiment mode may be arbitrarily combmed with Embochment

Modes 1 to 4. .

30 ~ Further, with reference to this embodiment mode, for example, multi
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In the present invention, it has been described that the setting signal
input fromthe term'nal a shown in FIGs. 1 and 2 refers to the signal
input fromthe output term nal of the |ogical operator conne tZeQJDR?&EUBt he
setting control line (not shown). Although the control line is shown in
FIG 2, theline is a-different 15 wiring fromthe setting control line. A

si gnal i npuphdsesanidh sLenm | oper ator .connected to
the setti ngpqont r ol ??ﬁ?@ghtl}?:gﬂgésl%taﬁg;esg@&n%e%gkéﬁgfhe%&%%%qmpﬁe IP%Y

i nput t er m wathsanodrbitheryl roghlsalofdiigr at or is i nput with the signal
(corresponding to_the video signal) that is output fromthe second |atch 20
circuit 413, and PRe wirest spuisetcitawinforadachdit ispdisposietifor kacls sigmal liasrn! | ed

fromthe s i Ag ntrol line. The lqgical opgrator performs a |ogic
oper ati on oﬁ(%‘hg’ i Y CVefads Q]%F%Fh\&dzoﬁlﬁ)bllﬂkwaﬂgﬁwt SoHFesueinctitsemayt put

| o0r cal operar sPosR L6t tath sEhhe. . "PHS aldiRih TR B g5 shEPnanaBRi 9%

oper ati on ofintilarly)iMho8BR oile] %ﬁsta%@ chitehfécur&dp09 'iﬂﬂkaos\:\%a]dlﬁn Baégfg ggt'clﬂl lglg d of

;
the setting operation of the 30 current source circul

using FI Gs.stpBtuss of FIGy 49 thenbaostanerurmentsourted 6% rhidj i sMarell b¢ tigde
in broad clas ifigf%'%on: a drivi n(g net hod (referred to as full-franme

net hod) vvitfﬂ“ﬁﬁ{t& ea¥ $hoyen peFlGdd3.s not divi ded, as shown in FIG
25(B), and a driving method (referred to as subfranme nethod) w th which
one frame period is divided into a 61 1 2 APR 2006 plurality of subframe

peri ods,_mas[]ﬁﬂp(ymn{dm 'ﬂ&leﬁ (A). Hereinafter, the full-frame nmethod wll
first be described using F 25, and the subframe nmethod will then be

LeEr e 7, o RCSTTaaton MsSurt aSopbabt, BORRL il B,
That is, asiT@Wothe teaminat.a sheyn)in FiGs.dewnd @ pefefsotonthessipralninpan s nEs
about 60 tines PEL_segon Thus, . flickers' (flickering of a sCreen) can be
made unrec oc;drﬁp'f a%t“g“‘b‘?j ?ﬂg‘%ﬁ%‘ﬁ‘l apsratop capngader i the setting ontied liner ot
rendering ishoﬂﬁi)f Oféﬁﬁﬁ)dg‘ﬁ it 86HEA fife 35 sRO%n {nr #E. a?rtf.w? (iiin'e is a different
15 wiring from the setting control line. A signal input from the output terminal of
the logical operator connected to the setting conirol line is used as the setting
signal. '
One of the two input terminals of the logical ‘operator 1s input with the |
_signal (corresponding to the video signal) that is output from the second latch
20 circuit 413; and the other input terminal is input with the signal supplied from the
setting control line. The logical operator performs a logic operation of the input
two signals and outputs a signal throiigh the output terminal. According to the
signal input from the output terminal of the logical operator, the current source
circuit conducts either a setting operation or an input eperation.
25 In this embodiment mode, the timing of the seiting operation of the
current source circuit will be described using FIGs. 25 to 31. |
In this embodiment mode, a des‘cription will be made in broad
classification: a driving method (referred to as full-frame method) with which

one frame period is not divided, as shown in FIG. 25(B), and 3 driving method

30 (referred to as subframe method) with which one frame period is divided into a
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10 I n the case of the full-frane nmethod, as shown in;FIG 25(B), a period:
represented by Tc is provided after scanning lines are selected fromthe
first line to the last line in one frame period. The period dut APR)208ki ch
the scanning lines are selected fromthe first line to the-last |ine
corresponds to a period during which signals are input to pixels. FIGs.
25(0)- and 2phimligastsubbmpetidRoas SEOh i Figey{rm I n the period Tc. The
vi deo signal waveformis variable anong ranes.  AS exanples, the video

si gnal wavef or ms Herdihafter, ke ful-famee sieahod willnBrsk ®30ddicabed hSinyer1d; Ng
period Tc is Egths\&%cifically limted, but is preferably set i entical’ to
a one-gate &® suddranes methqdowall Hun bodessribedan period). As an exanpl e,
FIG 25(C) shows vidgeo si.gnal waveformin a period 20 Tel of the first
frame. AU this ti BeOTPRay fislay degiess Suehas banld erysiahdisplavededeasrand ight an
out put fr I lercuit 4 t rreRt source circuj
provi ded ?n%g{riﬁngtﬁ colshﬁn e%glﬁégb{lﬁ%#?a%q’ééb;% ?‘ﬁm&é‘f‘ﬁ'&%'& |
wavef or m i n25(Agthedevie? ifdrhR K6 b $iphd i d

si gnal vvave?(or)?n i s cont rl?I}I ed such tﬁeé{dégﬁgsogpgﬂ%b??%ﬁrﬁsﬁeer gselggg%'d ?gPsc’h
circuit 413flickers(flizkedog rodra sewan) eaw ibecmiatle pnostogaikzable Byj the MR 6e.
becones Hi gh. FI.%@ZS%E) shows a video signal waveformin a period Tc3 of
the third ffaRelONAUE sWhigheone sgeeeqi wadenng s perfoveedrim nefercahte ak long
such that ag. t&qltodtromthe second latch- circuit 413 to the current
source circuit. 'provided in a k-th colum becone H gh. The setting period

Tc corregponds t oiptheesdsedofditel ﬁgl_ﬁq nietfod Ys' Swn 39 F?I%L-”%ZBi»i é (i)’lélﬂtg for.

which a setting operation is perforned I's spécified anbng a P 2EA d2006
plurality ofepresentadtby Goicprovidedlafter seanhiniplftbsiate kilBcRUIRGh thée st e
circuit That is, in the setting period Tc, a video signal waveformis
control | ed Y lestdinesin qpeglramsippsiad. i iThe petiothduring aviich tnscaminglines deui t
for which a_set.ti operation i erforpmed becones Hi gh. As shown in FlGs.
25(C) to 25?%%‘%5 frg g st ﬂﬁe do ﬁ@? et e comesponds da@ Reied dusipg cuhichf or
whi ch a set §ibhsis CRE bl i rf d,} jdied for each frame.period.
I n one frameggersi od, hgfi)%rﬂ%f/ag‘neﬁge t ?%gc)péﬁ‘?géfdf'i,eaﬁﬁtmﬂ”sa ‘é‘dg?lﬁlg‘?qlty _
of  set tisngwpeefoons inf ahegyeritel McoViTR vidéo agstal | Whvetbhs &ew'ﬂﬂlepsfgﬂoﬂg Tc
may not be provided to a border portion of franme periods, andl may be’
provi ded el Bamesr eAs examples, the video signal waveforms in three frames are shown.

The length of the setting period Tc is not specifically limited, but is preferably set
identical to a one-gate selection period (one horizontal scan period).
As an example, FIG. 25(C) shows a video signal waveform in a period
20 Tcl of the first frame. At this time, the video signal waveform is controlied such
that an output from the second latch circuit 413 to the current source circuit
‘provided jn an i'-th_ column becomes High. FIG. 25(D) shows a video signal
waveform in a period Tc2 of the second frame. At this time, the video signal
waveform is centrolled such that an output from the second laich circuit 413 to the
25 current source circuit provided in a j-th column becomes High. FIG. 25(E)
shows a v_ideo signal waveform in a period Tc3 of the third frame. At this time,
the video signal waveform is controlled such that an output from: the second latch -
circuit 413 to the current source circuit provided in a k-th column become High.
| The setting period Tc corresponds to a periodrduring which the current

30 source circuit for which a setting operation is performed is specified among a
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10 within one frame period. In addition, in FIGs. 25(C) to 25(E), - it may be
such that video signal wavefornms in any one of the first to | ast col-ums
are not controlled to becone H gh, and that video signal vvave{ ?rgﬁ@é
current source circuits in a plurality of columms of the firs IA I“&Sst
columms are controlled to becone H gh. 15 In the case where the setting

operation a ' Lon-can_ bhe erfarngd si aneqgusly for,
cﬁrrent souP@éﬂgﬁ’ r gg%gs"egl? e%oﬂﬁééq gl“%ﬁ'g? ﬁ%ﬁn‘a‘ﬁi% © ¥epg ithfl,e HEC%GFP%t
source circUhhsis i théiself ENY vaRSY ol ' r speci fied
I n" the setti nngE)er itod ‘??,ngg%drﬁﬁ\gb’sgt ti nggggg?gﬁaﬁgﬁ?ﬂﬁp%@@ 9 ﬁm?ﬁ"e

ot her peri oWideDiségnal pmi copemataf arcurient 3baengidudtr foe skldéh hRett eratigh is20 -
On the ot herﬁ%and, in the case where the setting operation and the I nput
operati on cBAHSMed bseprss lighsi s shaweuin FiGsr 25(€) ent2XE)yr e th rsetings,
current SONLE irguits faor which the setting operation is performed are
speci fied i ﬁé‘?‘ﬁ%%sgﬁ ?‘H@c’ﬁe‘r"f‘[ﬁ? qigcut for W Lfgl ? fettiggraneryiash t perfermddsis
per fornmed i ghdciGedfild | gd..dJc. For this reason, in this case, the
setting per?r(’)d TC neregggtfﬁéeﬁgn%%ri od 25 sufficient for the setting
operation of the huenefanfeopbrial, ot ©dly Snd Sctfif fodr i
setting operation does not need to be )Iperfo? rregeﬁi)ro aﬁ%ﬁgﬁgﬁig@r&l lltIyrs}’(?urce
circuits witing pauods Taenayebe prhvidedi t headditivh e Gpringt peafod By b not be
performed for a(#l h{;e current source circuits by using several frane

peri ods. EvERVE 4 [0 acherder pertion pE frune ipsglogdpennd inay badprokigedngisewhere

operatic : f d si t.aneau f rr ource ¢gircuits,
" rmy Be oompinap el o3RRI SR G E) o PR K pavbectichne.
setting opethai ivdded i f SRee! £ [ - et riod Tc.. and
the setting operati 03@?‘2 ‘ggﬁagf'%é?“i Eﬁfhéedegg{t@ﬁgﬁ%r@ok%& [kg’.hpﬁgita,mt‘?%

subfranme meedndtblled to becatne dlighe dndsihag vidds sifhal Waviehérmsd of WakrcafRotREN0d,
as shown in FIG 26(A), one frame period is divided into a plurality of
subfranme peffOUE WagiPlyralty ol columsst of e firsinty hast dotunmms yare anarolled e
nunber of diy] ij80ﬁ§ | s identical to the nunber of gradation bits. -FIG 26
shows, an exanple, B'case where a frame period is divided into three

subf ramas per l.od9nSie EReShfiere the setting operation and the input operation can be

performed simultaneously for current source circuits of the _signal line driver
circuift, the currént source circuits for which the setting operation is performed are
specified in' the setting period Tc, and the sctting operation is petfo;rned in the
other period. The input operation is also performed at the same time.

20 On the other hand, in the case where the setting operation a-nd the input
operation cannot be performed simultaneously for current source circuits, current
source circuits for which the setting operation is performed are specified in the
setting period T, and also the setting operation is performed in the setting period
Tc. For this reason, in this casé, the setting period Tc needs to be a period

25 suﬁicient for the setting operation of the current source circuits to be performed.
However, the setting operation does not need to be performed for all the ;:urrcnt
source circuits within one frame period, and the setﬁng operation may be
perfornll.ed for all the current source circuits by using several frame periods.

Even in the case where the setting operation and tl;e input operation can

30 be performed simultancously for current source circuits, it may be such that
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10 Each of the subframe: periods includes an address period (Ta) and a
sustain period (Ts). The address period-is a period during which a signal
is witten to a pixel, and the length thereof is the same in Tr2aRRRels ve
subframe periods. The sustain period (Ts) is a period during which the
light emitting elenent emts light in response to the signal witten in

t he addres ' D AGGor di to the subframe pethod, when )
provi di ng tschu(e}?%det%?gé;g?ecuc fe‘”g‘g@?ﬁ&ﬁg%&ﬂﬁﬂ’&éﬂtm@& rnedaie spaeificdria -
time after shersettiig eeriod®Tet | 4 T ' cerfain .
subfranme period S g?lghg%ﬂﬁﬂy%éﬁgg(%%@ag @‘%‘5?‘3’?‘?4 {/h g}e ‘cieeltﬁ'@% PeHodne

frame periobk- as shown in FIG 26(C). As a natter of course, the period Tc
may be di sposed gfter conpletion of address periods in all 20 subfrane

periods, be di spd3@t ithe subliamee secthed i will ber deseriliedposing FIG. 26chin the
bi t f iod. . A di t h bf t hod, wh i di ng.
the peri b SHETRRREelfod o ShowinLEiG SpEiecne: v Baigd sndiied ok ar
conpl eti on 3 ' in.a gertain bf rame period SF as
hoan' i n_ PO gteabRame PR AThe AT iRtkRal dendtiie Borsy, cases
shown in Fitle migdr. of\divisions e idaitich4t e diifibeP8F odstiationBits DopflS 5965
a e

after conpletion of address periods in subfrane eriods, oOr

di sposed i Fhawsagarexempleea icask where leframehgeritet idividedritofirecdbibipags for

each arbitrary fr jod. It has been described that the setting signal
i nput fromhA® dﬁﬁﬁﬁﬁ%ef‘%a 30 refers to the signal input fromthe out put

term nahpof the i cal. opgrator 64 1°2 APR 2006, connected to the setting
control h?i ne in #@%ﬁi“%ﬁ@’%mﬁ%ﬁ"é@wv ol ?“Fl‘frﬁﬁ Pyl ) and gRustaie

si gnal ( comegis ).N ' ' ) ramthe second, |atch
Ci ?cui t(i sqénpggqtg)o gﬁ%&ggaﬁﬁ%b?ﬁv\gd?%g t O@?ﬁ% gvfhcl) ?ﬁégl}aid? SR &t or

and the sipirel) and thafangthothchsofolshibe SaMdimabsdcave LBRGIE peflofont TRl
line. In this 5 connection, while the setting control line 1S not shown-in

FI Gs.. 1 andu¥amppesiod (B (isp peavdiid)g stivoh theglight evauttifigrelameaémis tigauit put

| ogi cal  opat irBPniG I 8 gl St Rl AddiFspapa (1K Go. 26(B) and 26(0
show t hes waver or BecBtdihd Go Skt dbdra20 th&hol! Yen providing the period Tc, the
period Tc may be disposed either only one time after completion of the address
period (Ta) set in a certain su!)frame period SF ag shown in FIG. 26(B) or a
plurality of times in one frame period, as shown in FIG. 26(C). As a matter of
course, the period Tc may be disposed after completion of address periods in all
20 subframe periods, be disposcci in an address period, or be disposed for each
arbitrary frame period.

According to the subframe method, when providing .the period Tc, the
period Tc may be disposed either only one time after completion of the address
period set in a certain subframe period SF as shown in FIG. 26(B) or a pluraiity of

25 times in one frame period, as showr{ in FIG. -26(C). As a matter of course, fhé
period Tc may be disposed after completion ‘of address periods in all subframe
periods, or be disposed in an address period. Further, the period Tc may be
disposed for each arbitrary frame period.

It has been (iescribed that the setting signal ihput from the terminal a -

80 refers to the signal -input from the output terminal of the logical operator
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10 Setting is.perforned such that the waveformof the setting control |ine
in each of FIGs. 26(B) ‘and 26(C) becones High in thé period (shown as a
setting period Tb) fromthe conpletion of the setting period{jphagighe
commencenent of a subsequent address period. In FIGs. 26(B), setting is
performed such that the waveform of the setting control |ine becones Hi.gh

in the periqgd (settin eriod 15 Tbhl) fromthe conpletion of the setting
period Tc t&"Pﬁ%&E‘iﬁﬂghEeﬁ%tmg &PalAl lisgdineEiGgel jand a2 Also des@ibebiCihe

etting i C. he wavef or af, the ttin ontrol |ine

Eecolrreg' h?g%ﬁ?ﬁeg ﬂeqhgﬁ %%ﬁ {‘Z(Qé"?{rfagpgo%j\é% g‘ﬂ{p‘?b 1deq F’(Sﬁ'?‘ tQ’rlI§P éﬁc‘;}fd t he
(i latgh Birchp i BTBHRCOI R 1R i : {6icdr! | md

Sr i 00 (et ] ah ooeR it BepRGTRR-GNMR! Al irblt RANGAES di3ht MeiciCopdRbpmd o°

Tc to the céersignehistinmit tn thad dttesStep@ina0 drdin2the Féctithg Onld e, W‘lﬂnlh?s
current source ciycuit is not engaged in an input- operation (output of a
current td SOPRSGhon, whilcothe seiting ecantiod dineais et feviminddGson ande, QIGEENt
source circ al line driver circuit in the setting

period Thl gbh?ﬂ%&‘g 2?’?6}1 Bﬂ‘b‘t@ ?%?%‘fiﬂil%fr}a‘fff opmy, &hat e ogip W ey thersetiang coptrol 25

operation ogigH’&nneRedSEth! r J.ne be. t oragrily set to Low so
that a setting operatio%ﬂli Ql%no{i Eég‘@nﬁg&fﬁﬁ}%}?ﬁ%ﬁ gF itaaf owpiis e i n
the case whettingtsipmatetting operati on and the input operation can be

performed at the same tine.with the current source circuit disposed in the

signal line driveFlGs.r20(B), anch@6(Geshowghepeswifontis inhbachid eonRel fins, t he
current 0u$c€. ci.rcuiéﬁj evsn while the 30 current source circuit is engaged
in the ifppu COme Siestermedsnch dhattheywaesform ofthe Seding erRrdldi: i eash)of As

descri bed appyg.od : k.0 er | Tc,, a cur t source circuit for :
whi ch t he settl'nzgd (gg)té‘pgt%%gg P)S&Bg?sf Eﬁ&éép fhe Eﬁf&déﬂ@ﬂ’%ﬁewﬂgﬂ@ﬁpd@)rce
circuits chobaithedchdm ‘1S ingn lci (o] {.r cui curren urce
circuit 420 5 prtovi(éedpildgﬁtnhggi ?{eh Sggﬁéﬂ#ﬁ[igé g%egquft&gdgémﬁbenfgﬂeptg&oa

operation csubsbqugurddsressdperitir ehroFIGY. 36(B) RettinCis\BMTORALH '&uﬁﬁ th&¥Cthe
setting control_line in the period Th from ‘the conpletion of the setting

period Tc tWavHOrmnhHiccesiting contral dinsskepoerds Higldiretiee period dsetiinp pehex |

referring t9pf) Fom e %Sm%}étioe}x PShL's {tlinognp(\a/\rlii(!,uc; Tgeton%%ecgglmehcement of an
address periog! Ta2. In FIG. 26(C), setting is performed such that the waveform
of the setting control line becomes High in the period (setting period Tb1) from

the completion of the setting period Tc to the commencement of an address period
Tal and in the period (setting period Tbh2) from the completion of the setting
20 - period Tc to the commencement of an address period TaZ2.

From the above, when a current source circuit is not engaged in an input
operation (output of a current to a pixel), a setting oiicration can be performed for
the current source circuit disposed in the signal line driver circuit in the setting-
period Tbl or the setting period Th2. If a. period for performing an input

25 operation occurs, the setting control line may be temporarily set to Low so that a
setting ‘operation is not performed only in that period. However, in tﬁe case
~where the setting operation and the input operation can be performed at the same
time with the current source circuit disposed in the signal line driver circuit, the
setting operation can be performed for the current source circuit even while the

80 current source circuit is engaged in the input operation (input of a current to a
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10 setting-operation timngs of current source circuits in a signal |ine
driver circuit having a structure that, dissimlar-to the abové-described -
structure, includes storage circuits 451 in addition to cur r eht? APBullitfe
circuits 420. FIG 27 shows a case in which one current source circuit 420
is arranged in-each colum. FIG 28 shows a case in which two current
source circuitg 420 15 are disposed in each colum. In the structure of
FIG 27, V\Hé]ﬁeﬁhere is a period during which the setting operation and the
i nput operation for Sk t aneousl vy, rrent source circuits 420
capabl e of si nul ?{ﬁ%ggﬁ({srfb%d@ VGt i Sr}ﬁBgsR,%}qdﬁtCm%é’PHPPb?P‘Hﬁﬂ cineuiti figput

oper ati on nehithtife Betingashersfor f&j}fgfd?ﬁfedgsge?céfeiéa Iah{bilés eai(':éh(ﬁtt géﬁ?ﬁ%irlé 28,

the two current source circuits are ( 'HR one
bei ng capaltantanedenf diarisignal hins adrivergcRest.at TP can@nt Ourc! bitulieihg
capabl e of the. jnput operation. Thus, the structure of the current source
circuit 220PTR¥EWd W thed-thoeplummis spesified; thersesting opémtion Nahebd petforhed t he
st orage ciqﬁ .and 28, known circuits may be used

as long as F’t?g‘;f 5%‘3‘@?‘%\3@? %@Va?gséﬂugﬁglm eentzeloinmin thatperiogsTisigmal

wavef or s rQb,:1 i . in, Fl Gs. 27 and 28 wi | be
descri bed gfsl??gﬁl’—llﬁgﬁ&gé I@%rs'ltmﬁé E’?‘??Sﬁ%‘“&ﬂ%&&?‘ﬂ?'&?@% & Arsyhsequsnt r ol
line in tfediessipetiodHighet hod will be described using FIG 29(A), and

t hen, the signal waveformof the storage control line in the subfrane

met hod will be dé¥exti befemringi tg FIGSs. 22%BB31ans a&cEptioROwAH BROMAdENGE! Cs-
29( A tg 2%& ,according to both the full-frane 66 1 2 APR 2006 net hod and
the subffargt PRrdatiom dimpigs rof - Guresmt tseurest oirerjts oatsignal |lineediiserseirenit 0

become Hi gh,.l e ' erb,od Te. Th i.n the cufrent source circuit
420, the 2‘ 2y ﬁgﬁ% S%Q%J{W%ﬁgtea Sﬂ@‘%‘ér%#ﬁ%o“h‘?ﬁt@é%@?; cHrUcHER, daeludes
conpl et i on sefragdeircies 45 Nth REiti6A 1d Culr nM&%x&?Eﬁ?Bﬁgs?&‘%’tﬂt of the subsequent

setting period Tc. 5 Note that, when the waveform e storage control

line has become HIGh27 shoimschesse4nOnhich dné eigferMNoufed ki@ ﬁ%q? Q&hﬂg@a
of the®

signal) to.enter the storage circuits 451. Wen the waveform
storage cofl£afh cplanmas Brshowwa cashdn svhich es abberdrsoutae ceckis420 o

al | ow dat a ' j gnal ) tqQ be cqntj nuousl retained in the storage
i reui t_;i;ﬁ 4359/ Hg§8sesd i'€ich column. “ 0 'the structure of %tIG 27, when there is a pe?riod

during which the setting operation and the input operation are performed °
simultaneously, current source circuifs 420 capable of simultaneously performing
the setting operation and the input operation need to be used. On the other hand,
in the structure of FIG. 28, the two current source circuits 420 are provided in

20 each column, the one being capable of performing the setting operation, and the
other being capable of the input operation. Thus, the structure of the current
source circuit 420 used in FIG. 28 is not particularly limited. Note thﬁt, for the
storage circuits 451 shown in FIGs. 27 and 28, known circuits may be used as
long as they are circuits including means of storing data.

25 Signal waveforms of a storage control line shown in FIGs. 27 and 28 will
be described using FIG. 29. First, the signal wavefor,ml of the storage control line
in the full-frame method will be described using FIG. 29(A), and then, the signal
waveform of the storage control fine in the subframe method will be described
using FIGs. 29(B) and 29(C). o

30 As shown in FIGs. 29(A) to 29(C), according to both the full-frame
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10 Therefore, even when a video signal varies while the setting operation
is performed for a current source circuit, since information {i|%h3€ to
the specified current source is stored in the storage circuit % R Wlhe
operation is not influenced by the variation in the video signal. Note
that the period during which the video signal varies corresponds to, for

exanpl e, an ' i In th age where 15, the setting operation and
t he i nput oHZéﬂ g{)(?éﬁd@g% sﬁgﬁ?@ﬁ%?ﬁ@& WPVM Wefﬁﬂrﬂgﬁﬁ@ﬂmﬁ)dmﬁs seur ce
circuit in thBecdd@Hichl; | | S setiing operation, can _be
per for med for e O High RE ST el .. ERSS AR e Poksehliciere Cudi g2l
circuit is thngetiag dperdtion tapbE RRRSAIdIOR didd fon

pi xel ). The period . (ggri ng whi ch the Ii nput g%Lejl% at | oﬁjoz]gltjlt?éjpg{)&g’?etg’%céfﬁ%ent
to the pixefiting pseedokntedhe conmpiendement of g subsegwemt Sé g perfod TESponds

to, for anpl e, ,an dress period as an_ exanple. In one franme period,
ei t her oﬁ% setti _r@Otﬁgﬁ?taa’ B,tﬁ%Waé’efﬁPT@F af thesterage soniroblinpbas besoriie Higl, be

ided. F ' j od., T i ded - wh i t hi
g:}gv; r grre pgﬁtgléé_s ﬁ%ﬁg %’l}%‘%ﬂ (ﬁt&r{r?geﬂﬁﬁf g@%h&? S8 _f%?n | tehrESSt\gragel "
bocons | gh and Lrat e bl BE I Bl B beCumE ds of

becone High, and that video signal wavetforns

the first tthel swifchasotifhas aneed OFF 6 hHow @ataqorisd sk et i,ng
to FIG 30, a desc¢ription will be nade of, as gdiff%%n? exa?r%l{tgiuﬁlélbr{]
that in thet®8¢e n theciermge cisghits #58ne current source circuit 420 is 30

Sour co 67 1 2 Apr BUBEE1 PY gD VEled gl atiricn ek thosatting aperation s
and the | nor e e s HIEKE RS clrnl, SBRE WRGIFioNEraEky o TneSpeanedo.
P gt e ST Bt oSyl T SPELAT R |,
be per f or mey Hifi Yariation inetheividewpignal.i dNotesthapthebgeirie! dpeng WHTEH thd Pidehe
structure sf in.FIG 30, |ogical operators 452 are _disposed, an output
of the st orséé%mﬁc‘f%i‘fmﬁﬂoﬁl 40t ckamplte af addipss peréodvi nlil theoast hehere
ngioﬁg' 311:58 Ptgng gEﬁfngA'&lgerﬁMP ahdl thd Ci%lpu% %)p’era%lno% gansi)g ?)grlfof'rpxgé .s}nslul?zlljlie%lljltslyt fro?'m 2
the current source circuit in the signal line driver circuit, the setting Gpération can
be performed for the current source circuit even while the current source circuit is
engaged in the input operation (output of a current to the pixel). The period
| dming which the input operation (output of a current to the pixel) is performed for
20 the current source circuit comresponds to, for example, an address period as an -
example.

In one frame pe_riod, either one setting period Tc, or a plurality of setting
periods Tc may be provided. Further, the setting period Tc may be provided
anywhere within one frame period. In addition, it may be such that video signal

25 waveforms in any one of the first to last columns are not controlled to become
High, and that video signal waveforms in a plurality of columns of the first to last
columns are controlled to become High. - '- |

Next, Iéfcrrin_g to FIG. 30, a description will be made of, as a different
example from that in the above, a case in which one current source circu;t 420 is

.30 -prow_/_ided in each column. In the structure shown in FIG. 30, one current source
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10 control line is input to the other input termnal. A signal that is

output fromthe output terminal of the |ogical operator corresponds to the

setting signal for the <current source circuit 420. Also in FIGAPRGt he

| ogi cal operators nmay be replaced by switches, as shown in, FIG 45 or 46.

15 Wth the | ogical operator 452 being disposed, a signal input toa
circuit 420-is controlled by the second

termnal a rkent sourc d b

st or age contdr} g?itt P?Rggdfsﬁ’é’&%im 8%‘5‘ otupe  Jaithe cument spucs pirgyb thergrongurs
circuit 4513 ARESKL , t C Lrcuit. 420 is,set such that
ei ther the g etti ngﬁéggg?gtsiegﬁ%ﬁ)ﬁ ?ﬁgﬁ?}npu H{coﬁg?lgtoi)gwtqog ?Wéﬁ?grﬁe@g"mﬁ
FI GS. 31(A) simmlgieOpsigac THBOW caséiddoals HEewaiy ' r

control line and a_si §ﬁal vvageforsm of tshe secon?eﬁeﬁg%ghgfg?lﬁlﬁéﬁd?%gbe
First, the PeHOEned nwhie thee inputsoperationeisondt dteimggserfonntedp] ald Mes fnput he
full -frarga met hﬁd W I& be ¢descri bed usi ng FIG 3IL(A); and then, the

wavef or ms’ o PYHIHOR; PG9S A De eperfarmed wite cthet selting wpsrationt fie motbbeage

met hod wil | pgmgé&ribed using FIGs. 25 31(B) and 31(C). In both the
full-franme Retﬂo and the subfranme nmethod, as shown in FIGs. 31(A) to

S1(0), the wavef olmief sthfttuld Stiwit iR 'TAEC 300Ndioh defiolS488 e HRHBECPTS

H gh in the setting period Tc. I n addition, eform
storage conuiplit lof the Storage cirouletSATB #ndwt ) ohd DFAAPEERSMBRIE %@=th€"?o£i@ﬂr €ss
30 rcui

period corresponds to a period during ich the current source ; cuit -
420 suppl i egp‘gfaﬁlfé@&@mw%r $@htanda sigealphaeis outpubfivncasecond-stofge 68
1 2 APR ﬁpogoﬂtpoltﬁ]% addregfq)ﬂgi&%lﬁ;the wavef orm of the second storage
control Tine s set® PdlPh PO 1Bptderminal. ¢ A\ signal dbat iscowputclipm ¥e0 i s
set to all ogyipi i | |0 he i.nput operat.ion to he
perforned. | nlﬁtslfog(? ?T%lihgl,sofgﬁ%g%rggfpﬁ'%%wrhgmgées@éﬂgs d9 35%688@&1%18651 %‘?’h&c t he
setting 5 opecmisoorceddirduied2rrent source circuit disposed in the signal
line driver circuit can_be term nated. The setting operation of the .

current source ciMlsgiin FHGt 8, $helegical operathns vedy berepldced a80switth&E as
be. per T or ol IhoFIhEt? Fhe t he setting operation and the fnputt -
operatiof for tnewgrthe el atir 1S l;[e'ir(fga {]sgasetzf aps?éria(i rn%atgt to a terminal a
~ of thecurrent source circuit 420°is controlicd by the second storage control line,
regardless of the data contained in the storage circuit 451. A;:cordingly, the
current source circuit 420 is set such that eith;ar the setting operation or the input
operation is implemented. |

20 FIGs. 31(A) to 31(C) each show a éignal waveform of the first storage
control line and a signal waveform of the second storage control line. First, the
waveforms of the first and second storage control lines in the full-frame method
will be described using FIG. 31(A); and then, the waveforms of the first and
second storage control lines in the subframe method will be described using FIGs.

25 31(B) and 31(C). In both the full-frame method and the--subframe method, as
shown in FIGs. 31(A) to 31(C), the waveform of thé first storage cbntfol line is set
to-become High in the setﬁng period Te. In addition, the waveform of the second
storage control line is set to become Low in the address period.

" An address period corrcspo;z.ds to a period during which the current source

30 circuit 420 supplies a predetermined current to the pixel in many cases. .Hencc,
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10 sinmultaneously. The input operation (output of a current to the pixel)
of the current source circuit is frequently perforned in an address
period. At this tine, the waveform of the second storage qqqﬂmqmmline S
preferably set to Low during the address period. If the input operation
(output of a current to the pixel) of the current source circuit is

performed dyfi iLod ot her than the_ address period, 15 the waveform of
t he second g% g%agd%g%ﬂj FEP&I ﬁ’r‘?ewf"ge % of thy §e stetagencameo] I isoskt tohi s

mbodi ment  beetn L tar | |ned.wi th dj ment_Modes. | to 5. .
20 [ Enboi mont Moae 71 Thas, bR RREE el AP R R et e

suppl yi ng aseiting eperationtdrehe dijjut ©pration16de 'érﬁ}}h-t' dray either be integrally
formed with a signpal |ine driﬁ%/pér i)circuit oﬁja sucstrate or be di sposed on

t he outside of t spepificaby tontradling, the osecondastptage aonitdl. likiethe géﬁggal |y
form ng tgwe ﬁurﬁent ource on the substrate, it 25 may be fornmed using~any
one of tHe SRFAURR of Ihe current soprcescismbidispased: i thexsignpil dine dFives ciduiteag,

39, 40, and natipyvel v.. it _nmay. be ch that only one _transistor is
di sposed, -a%%l%?rﬁﬁhéﬁp? e;[?%vé%ﬁréé PQC-[:’%WPT H&dcﬁlqc’gc%ﬂé%ﬁtfé“wlﬂﬁhé sigidlt age
appl i ed to Hngdtiver thckip inbediTROBE R indRA D e WS OHeLAof IR currens

operation of the reference constant eurrent source. J
30 As an ex$oupteCirbwiGnesds sobesperfoeneidrin! Bstcae8 Seherk AL skin t&}ﬁ::&ﬁ&ﬁ%ﬂd"“ |
69 1 2 APR 2006 applying.a voltage to .the gate. A case vvhergt ree- current -
lines are nd€ediBWly qperaliqovforhéhe. cutrentnispuocee civewientardnonebes petfobheient ;
transi st@r S.; 14850, and the carresponding current |ines may be ,
sinply eli n?“g’]’g‘?‘glﬂg‘ﬂﬁs&nt he dppyl-pperatign (onfput eba ewrentdo e pived) wfighet ude
of a currendurient S8 Vil Rkt i &ﬁl 1l he .5 gate,vol tages applied to a
transistor 1830 and the t?alg)sffs o#ggfggf(?aﬁﬁg lg%gloaqq\fgﬁp -oudkittime, a
termnal f.theWeavefomn tofahsissteid stb3agh oISt 1i8HGs S i
attain the values of WL to be set féob 1: 2 l 4, i’espé%?f&%‘d%\li'ggfggﬁﬁ%
are set to the addresy pened: | Iathddapui gpératiomibutpheofradareht 1dheCHRE) WIThE 2
current iscilggegjkied 10 ftomt-ﬁe termnal f in FIG 33(A). As shown FIG
32 in the WHEACE Gremt is performed during a period other than the address period,

15 the waveform of the second storage control line is preferably set Low in the

period. }

rThis embodiment mode may be arbitrarily combined with Embodiment
Modes 1 to 5.

20 [Emboﬁimcnt Mode 7]

' The reference constant current source 109 for supplying a current to the
| current source circuit may cither be integrally formed with a siéna] Iine driver
circuit on a substratc or be disposed on the outside of the substrate by using, for
example, an IC. When integrally forming the current source on the substrate, it
25 may be formgd using .any one of the current source circuits shown in, for exafnple,
FIGs. 76 to 8, 39, 40, and 42. Alternatively, it may be such that only one
transistor is disposed, and the current value is controlled in accordance with a
voltage applied to a gate. In this embodiment mode, the structure and the

operation of the reference constant eurrent source 109 will be described.

30 As an example, FIG. 32 shows the simplest case, that is, tlie method of
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voltage is applied to the gate to perform adjustnent, the current val ue of
the transistor may be varied in accordance wth tenperiature i
characteristics and the |ike. However, when the current is irpbPRgishown
in FIG 33(A), the influence of the variation can be suppressed. 15 In the.
structures shown in FIGs. 32 and 33(A), while a current is flowng through

the current_lijpes, a yolt or .current needs to be kept. flowng fromthe
termnal f .31#%13@%? YO%%&E&&&%MA&?@@ Wasre theeg quarand lines aFe negessasl ishe
current lin t e to.he i n ing.from
the term ngti)‘??hgfo&l 2923&{ ?ﬁ%%{lﬁgét fgﬁ%\fl’\sn | CEIDE raongtsg?rsk%t(][ ﬂfgiéé%?gdand
1880 and a theagmedspondmberimvdnt _ H I
33(A). In this cassg, -gven VIVII’Ei Fg&aﬁ%r%ﬁ?@g%éﬁrgﬁﬁ%r@dﬁ?%yﬁéégﬁﬂ%%‘%ﬁ
lines, the EiFr3ht Buplsy 32y the magnitudé ef encerréid isscompdolled§ byh adjustiigtther
vol t age t5hat. IS 'nEut fromthe termnal f) can be term nated, -and power
consunpt iPonBYte Vt"h@ &% %ﬁ’@“}&'@lk bansistor | 1830pndsthe teansisterssifghanch 185@rons 2
and 33, inf ' j 3 d with th urrent- s ce ansi stors
di sposed i nﬁlté @tkfgae{f%nggg%ﬁwyﬁt ‘Frbzﬁﬁﬁfa&ﬁﬁqm gﬁ@ei ]fé‘{oalw, 185Q asat e
term nals odosififed oAt R SathES0r WL R bangh APPC 2 £ rIHldRl SNCaIREHL oY
g opera red curx 30

FIG 34 shows a case where the setting operation’is perfor _

current souaresetiorut4.ln FIG 34, a current .is input froma termnal f,

and the 70 1 2 APR 2006 . timng i's controlled with a termnal e. Note that,
any one of the stiNe¢x ardescepidam willhe madeeofathp! aase Fridse Heurfent39, supplied@nd

53 o 8,00 3 ot £ L AR S B8 v Saf e i s’
2BP) o0 TN Oagk s S R ) O PR SAMBNCY b SRR e
Lo e, i L sarh hansor st o SOMERGI Ss SR, e

t hrough t hdikezurblewever, mdienlibe uGenBis Bipmivas ahownanFIs @3 (A)p eley pifhface
case. Speci (];f thé lv{a?/ihtitgrtl Can be suppressed. '

15 In the structures shown in FIGs. 32 and 33(A), while a current is ﬂowing-
through the current lines, a voltage or current needs to be kept flowing from the
terminal f. Howéver, when a current does not need to be flown through the
current lines, a voltage or current does not need to be kept inputting from ihe
terminal f. L

20 In addition, as shown in FIG. 33(B), switches 1870 and 1880 and a
capa(;itor clement 1890 may be added to the structure of FIG. 33(A). In this case,

.even while a current is suﬁblied to the current lines, the current supply from the
- reference IC (supply of a current or voltage that is input from the terminal f) can
be terminated, and power consumption is therefore reduced.

25 In the structures shown in FIGs. 32 and 33, information is shared with
other current source transistors disposéd in the reference current soﬁrcc circuit.
Specifically, the gate terminals of the transistors 1830, 1840, and 1850 are

’ mutuaily connected. |

FIG. 34 shows a case where thesetting 0pera_ﬁon is performed for each

30 current source circuit. In FIG. 34, a current is input from a terminal f, aﬁd the .
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exanpl e corresponds to the reference constant current source 109 to which
the structure of FIG 44 is applied. In the polyphased case, circuits of
FIG. 32 to 34 may also be applied. However, since the value of %@rﬁﬁnt
supplied to the current |ine is the sane, the setting operati&ﬂﬁ L
performed for respective current source 15 circuits by using the single

current, thﬁ b .ena%i% a.reduction in the nunber of currents that are
to be input W‘Bgn‘st Hn With a tepninad gho Note thatnameonayf the sirduitireg shdwn

conbi ned w ol t e tg.6. [ Enbodi nent Mode 8] An

embodi nent %ﬂ;ggﬁgg%@ ;)Frlgggﬁt -%f rjﬁe%?’i %ﬂf? amax, e apphied e dhe sumgnt SoGce54.
Referring toré&lifa 54(A), a signal line driver circuit is disposed above a
pi xel portion, a ',(f:il?nStant current circuit is disposed bel ow the pixel
portion, a currechke sogniteshdvwis il FI0RSRO chi ign hLRaerdel var. citcuit,
and a current source 25 B is_disposed inc?ﬁgﬁﬂggéttgn%{ gg?@g’;\%iﬂ%%ﬁﬁté‘el A =
1B + Ida® i raut of Flie S(Adnisr epplieds afitiug, Bthiee pe@ingnoperatiodNbiid SHEPkiRe
fromthe re and Idata represents a“signal

g@i’%e c-uréﬁnt sgurces A and B,

current suppliedt SFAPREPE . parformed: stmplianouslynaThereforeprin the tase of Mk,
setting is ¢ ¢ ryent. thereto fromboth the current
sources A angﬁjée ﬂg\?@? ﬁﬁlg ?ﬁtﬁnjgﬁo@mféﬁ ﬂ?%refﬁuen‘f% CHrent seprcss@rythngerds to be

magni t ude, perBorapeelestithQr tilihd W@ hickSk © y kel can be

increased: 71 1 2 APR 2006 g this ti ngﬁé?ﬁ%gegsﬁlntﬁgdg zlpgh\gﬁﬂgrpugﬁéhe

current soufEEngling. performed by wusing the current source A A current

f or med subt r agt,l urrent fromthe current source B froma current
oo ent 16r 58 sh

fromthe curren OMSoRB examople pf xelpolypltased ddse, s &petifitaflpetRd | on

of the currgat, ' er,forned using the current 5.source A whereby
i nfl uences of \Pg(?iléggrgsﬁ%écgseg) Qf?d’ fenee I&Qgétéﬁt SBIIEBHsEee 1R85 tr mihich the FI G

constant Cur ront < eoEROoH IS dppretl. PRHAE BRLIGREL 6% SebERebEiGne G
portion. Theayalspdretappliedc e Héwews, Endd theofde bg gg%ﬁ%l@é}]ﬁﬂ tﬁ%},&: fkent

operation for the current source circuits provi n t SI gha
driver ci r(!’tﬁet_lsl & SAme; the seitivgoperation enperformed for RspEEthRNEurs &M’ soRirde

correspgrds.;t.n: e source for setting the current sources C and E,
and is ggpgﬁcggg \Rﬁﬁﬁh}i\é}b@f%pﬁ%&gnﬁm, tiereby ¢nabling a reduction in the number of

currents that are to be input from the outside.

. This embodiment mode may be arBitrarily combined with Embodiment
Modes 1 to 6.

20 [Embodiment Mode 8]

An embodiment mode of the present invention will be described - using

'FIG. 54. Referring to FIG. 54(A), a signal line driver circuit is disposed above a
pixel portion, 2 constant current circuit is disposed below the pixel porfion, a
current source A is disposed in the signal line driver circuit, and a current source

25 B is disposed in the constant current circuit. IA = IB + Iy, is established, where .
IA and IB represent currents supplied from the respective current sources A and B,

and Iy, represents a signal current supplied to pixels. In writing the sighal
current to the pixel, setting is performed to supply a current thereto from both the
~current sources A and B. At this. time, when IA and 1B are increased in

30 magnitude, the speed for writing a signél current to the pixel can be increased.
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current fromthe outside. In FIG 54(B), the conStan;'current circuit

di sposed in the lower portion nmay be replaced by a signal ne driver
circuit. Thus, the signal line driver .15 circuits can be dig BdWbi n both
t he upper and | ower portions. Then, the respective signal |ine drlver
circuits control the upper and | ower halves of a screen (the entire pixel

ti Th f b t || t th
Fime, “Chnsequent | oy (A the 8ERing ot ok the GurféitshBive T2 e osmed by
setting opusiagithe csicgnsburcBAL t ANGuPHRT BeA)b étﬁ:-trafc @H}P o)
t hed pi Xe and tlhﬁe

current source of the 20 signal line driver cir

current souf@deniosourpe Bifsesn.a cauent fionythe dnhenﬁ ebﬁioegACﬂ@wbqomef%
with nore pJI.E/B éb This enhodi nent node nay be arbitrarily conbi With
Enbodi nent ¢ pettingroposation=ph the ArentiasyecoB lBrpetﬂaemadommgﬁieadlrfmm

d | | h
nas been Hesurbd , Wits G ANSRES o aricusdhnases ahdshe Bke 5on bf rodtweedbe rmde. of
a case where the Réﬁﬁf’iﬁ% Q4 rFI@PtS tf&k{e?wgt&%sfai})% Ugﬂgpoqrge%(zg%;e&aafgg%

a case where a current (constant Tren i Spropor

signal is stegrrédtd ns)canmmnamdﬂfsbﬁf&ytcﬁﬁ@fﬂ Fredi d'a'bB@ a#- (ycik&\% tﬁ?se’

the 72 1 2 APR 2006 switch 101 (signal current cont swi tch oes no

need to be EFP‘%@?E@OH NoT ke tavarent soutceseCnand &E tare mdﬂ@l perforif Nthe CSEtting |
Si mlar to the cas¢ where the signal current

i tch doe exi.st
i\cl)mnt r ol svvlS &%‘I’té Xﬁ’sﬂl CoRULTE SopFce; placuitmpravidechin theesigngjriime driveraircuit
trol T - bg b fl bed
gggc; ?ptl;\a]\(;mni]ﬂ;%h% Heﬁsé?]?rqqﬁ%r?&%grﬂdons ‘&n ‘I:qrrlr%g %Wir?fi ggiﬁrglr‘%&qdérmc%r%‘&ﬁﬂéon
with the casarehfsesdting $he '&ﬁheﬁﬁééﬁ%s ORI ¢ aa‘ﬂgscglpbﬁﬁd%ﬁﬂ%sxee?ﬂ??{;% 636

shows a structure corresponding to FIG 1, and ows a

cor r espondi Agrend fronctheooutkide. 55(A) shows-a structure corresponding to
FIG 3(B). Accorg nﬁg% {(gs enbodi.ment nodes descri bed above, the signal 10
current control st 4By o ther epmstant prrong Omcnﬁdhsp(gndlmtthedummpomm

t t , h th t
i gr (r)ﬁ'?put Otﬁ(;gg. plgﬂ?& S}r er‘Ft‘gIHtl Elé',’e gﬁ’i&ef Ifé“‘\??tdggﬂ@-! ﬁ]g‘?m%}/&?‘{a@l}ilﬁ‘ﬁﬂg;’r@; ?Ee

si gnal .libnircuits can be disposed in both the upper and Jower portions. Then, the

~_Tespective signal line driver circuits control the upper and lower halves of a screen

(the entire pixel portion). This enables two lines of pixels to be controlled at the

same time. Conscquently, it is possible to secure a suffxcmnt time for the setting

operation (signal inputting operation) to, for example, the current source of the

20 signal line driver circuit, the pixel, and the current source for the pixel.
Accordingly, the setting can be performed w1th.mor.e precision.

This embodiment mode may be arbitrarily combined with Embodiment
Modes 1 to 7.

25 [Embodiment Mode 9]
In the above embodiment modes, primarily, the case vs.rherc the’ signal |
current control switch exist has been deséribcd In this embodiment mode, a
5 description will be made of a case where the s1g11al current control switch is not
provided, that is,”a case where a current (constant current) disproportional to a

30 video s:gnal 15 supplied to a wiring different from a signal line. In this case, the
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A schematic view of the pixel structure in the above case is shown in FIG
55(B). Next, a pixel opérating nethod will be briefly described. First,
when a 15 switching transistor is ON, a video signal is passefAPhilibigh a
signal line, is input to a pixel, and is then stored into a capacitor :
element. A driving transistor is turned ON or OFF dependi ng on the val ue of

the video sj I .t he, ot her han a.current source circuit, has a
capability %‘?ﬂ'f?lf 89&8@@%@%%&&%@3 c[‘l@'ﬁé'@t negghtonbe dispasedyi ng
transistor is ON, . Liaght em titing 20. .

el enent, and the Iﬁ?gﬁtthggpnﬁ%%:g%g ' e: ée?rieﬂn'tn“tu&}e'!m ?“g}ffqﬁt%ﬁflhg%‘gﬁ% HBeﬁaﬁ"\ﬁPﬂ& 15
transistor siniifr@fthe ase aviiste Qe Sifial Chftefit bomrbICswital xR (ot RIAHEN!
the light emtting elenent does not emt light. In this manner,” an inage
i s di spl aye#hsenge tafi thec signal coeat eontrohlswitoho $Flaise she nawe! will & Bfieflp or
non- em ssi 8‘? Ciﬁn be displayed. ~-For this reason, nulti-gradation is.

i mpl enenteddeisTiRgd, MdﬁﬁﬁﬁéPﬂﬁ, ofthe; sirilap pogiang avilldre emittaskchernd ar ea ‘
gradati on net hod. e at. fo he portjon ofthe cqurrent sourcgce gircuit,
any one of_ci rcuilf‘fgo%%rflbgﬁ’%q” &% ee‘,:agﬁl (_31'661?16—/8115_ ,C‘Hff"t§H8tfﬂ.£SWét d&d.

The settingdigpeded FI3, 88 %h&Rs a%%fcﬂfrg%gr}e%g&m% fo FIG. ?U&{CFHGS%E@&'? fng

circuit to be flowmn wth a constant curre en pértormng 1

oper ation fsiructine correspohdin@UoCEI.i 2. UFIGDSS(K?SIMW@ES%I&BQ:O@&@@%&H i s
per f or med Z%ti nputting the current through a pixel current line. 73 1
2006 The s ﬂ{g 3O atrenording toHbe ambediment madesodescribed abovéjethpisiglal may

be perfqrned an arbitracy, nunber of tinmes-at arbitrary tine and an
arbitra t‘F‘W‘WS CoR 8I S‘é’é‘ﬁ' F%@‘?f&b@fe&l by the videp signal to eRtpus tho ewrentrtodhe of
t he pi xel - ner fr e ' nde of an .operation for '
di spl ayi ngcggnél%%kg. l%rgﬂrﬁ’(ej?%]%ﬁ@h %&eﬁédéﬁ‘ﬁgg o r%‘f’?gﬂ 15 SRR 8 3 pikelhen
char ge st or@nrdn HnepawBROVIHES sihEDRVut ﬂ@‘thé‘@%nhmiﬁae current source
circuit |eaks. Next, the detail éd struc?ure of constant current circuit..

414 of FI G 55(AA sihemalbomiawn of tiEspixbbstandurtzin theabove basel iSshbéaiia RIGE

circuit inéﬁ@ cage where FIG 6(A) is applied to the portion of a current
source cir )- s 3 piysl @perpingompethadywilk be disiefly describedas Firshovkerra G

case | o "SORTTAE RSisRR k' GRS il YRl e BuRie sl Tl s hngu”

to a pixél, and is then stored into a capacitor element. A driving transistor is
turned ON or OFF de;}cnding on the value of the video sign—ai. On the other hand,
a current source circuit has a capability of flowing a constant current. Hence,
~when the driving transistor is ON, the constant current flows to a light emitting
20 eclement, and the ligh.t emitting clement emits light. . When the driving transistor
-is OFF, since no current flows to the light emitting element, the light emitting
element does not emit light. In this manner, an image is displayed. In this casé,I
however, only two states, namely, emission or non-emission, can be displayed.
For_ this reason, multi-gradation is implemented using, for example, a time

25 gradation method and area gradatioﬁ method.
| Note that, for the portion of the current source circuit, any one of circuits
ofs for cxzilnple, FIGs. 6,7, 39, 40, and 42 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. cusrent source circuit of the pixel,

30 the operation is performed by inputting the current through a pixel current line.

-
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of thé current sourcecircuit of FIG 55(A). The detailed structure of the
const-ant current circuit 414 in the above case is shown in FI %ﬁi&@ Her e,
FIG 58 shows a 15 circuit in the case where FIG 6(A) is appﬂi t Hﬁthe
portion of the current source circuit. The setting operation is perforned
for one of the current sources by centrolling a control |line, and the

| nput oper.atj on can be sinultaneously perforned with the other current
source.” | n tHhRREREAPeRRtion forths cuikent souricn clincuitrof thépixel magbe performed 451

in 20 additd d h [rept.source circuits 420, under conpari son

bet ween the&%:%g%ﬁrgiﬁ ’ﬁ%"ﬁ%%?ﬁﬂ%#@ﬁ&ﬁﬂ%ﬁ%ﬁ %ppoqr%gtmryc mapg t Bbe case
of not dism"@ | I | .swi:tch, . Fl 9.shows
structure corr es;@r?ggih%ﬁ!tf o WGC%?PEPHC% %%‘V’@Lé)&/sthg @{Fﬁg%n@ petformed
cor r espondi cognpletdty GadéndentofFiopbrhtinf TeF dik h or ' to
FIG 30. 25 Note that the case V\/nelr)e t he si gngé)%g?grlfmggnt ﬁ@%ﬁ’gﬁe does
not exis# iSeMIng fnesation is hperfarseedivelien tcharge groatd dnr thenicapadiiorotlesitni ch

exi sts, excegtﬁﬁar. ttge absence of,  the_ signal current control switch. Thus,
a det ai | ed RIE¥eCINtas capentspurceeireuipleaksi t t ed. Thi.s enbodi ment node may

be arbitrarily c }<N | | men 30 Mpdes 1. tp 8. .74 ._APR 2006
[ Embodi ment mde%’ﬁ%%@"“&%@}%ﬁa H%@%‘H{?P&F%Igﬂlt&égégﬂl‘ﬁﬁ- R |
be made of igshowndn FIGSEUAd SY. Coh6Wn in?PRs ) £k 1) i oLAde
circuits 451 are disposed. 5 Fi?st ,Shg e?c?ﬁ%’t%cso%%ﬁﬁ?ﬁ@let%g (%%e Eﬁ%é%e
where a si gk Gajneappliahto the paviohdf Leirddm solif@tciichit. 2 SR MEIGC. &
current rog%tlonal to a video signal is supplied to a signal |ine.

Fur t her 1et!dithe FUSHH ity theeeassi whers EIGu6(E) is appdied fonthEl riidf off @ cabenn i n

FI Gs. 62 a%gupc%'ci;r tci rcuit shown in FIG 62 corresponds to an -exanple in
10 which the circuit "of FIG 6(E) is applied. The circuit shown in FIG 63

Accoraing to P o SSanut B sk Esidel shaith SloT 47 fdios BrP Rontin,
the currentofsheicoment souned cirbidie of FIG! 59Q%). At TRNA&HK P uQlirPo £t @Rkahip the
pixel) can _cu_rrcnt circuit 414 in the above case is shown in FIG. 58. Here, FIG. 58 shows a
15 circuit in the case where FIG. 6(A) is applied to the portion of the current source
circpit. The setting operation is performed for one of the current soﬁfces by
controlling a control line, and the input operation can be simulta.neously
performed with the other current source.
In connection with the structure including the storage circuits 451 in
20 addition to the current source circuits 420, under comparison between the case of
disposing a signal current control switch and the case of not disposing a signal
current control switch, FIG. 59 shows a structure corresponding to FIG. 27, FIG.
60 shows a structure corresponding to FIG. 28, and HG. 61 shows a structure
corresponding to FIG., 30.
25 | Note that the case where the signal current control switch does not exist is
similar to the case where the signal current control switch exists, except for the
absence of the signal current control switch. Thus, a detailed deséription thereof

will be omitted.

This embodiment mode may'bé arbitrarily combined with Embodiment
30 Modes 1 to 8.
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be perforned at the sane tinme. Accordingly, the setting operation can be 15
performed in an addreéess:period during which the input opération is
performed. Since information related to the specified current] SgrR g
circuit that perforns the setting operation is stored in the storage
circuit 451, it is not influenced by variation in the video signal. Next,
a further detailed structure of FIG 28 is shown in FIG 64. The 20
circuit shown in FIG 64 corresponds to an exanple in which the circuit of

FIG 6(A [EH@BHiﬂ}&ﬂ-Méﬂ@Qbﬂi ng to FIG 64, the operation of the current
source circuit can be  swtched in accordance with a signal supplied via a

control line. - Thuthis ehbodimbii MBRPS R; i ' rafion .
(output of a current to the pixel) ggﬁ(%tedl%g %%??@Qﬁ%@?ﬁ&@?ﬁ?@&?@al
Accor di ngl yling friveeciscuit 463 ipthe ade dviidre gtomipe biréliss 43 ieldigRacation is . -
perform::d5 the seftin eration can be perforned for the current source
circuit t which tHeh Tiphian yyitlobe macgomf peascowhert: a Sigmad cuirehpesMEAION
related to g, Clef I gurrent source circuit that perforns the setting
operation i %‘bg%% %gggt%’nﬂ}qﬁ ééj’sil §8% é”ofi‘?rf'c%icf-m@ﬂ Proporfignabo janvidgensiguialbis
variation igupgmdtaqgg%qhﬁ[gnal. 75 1 2 APR 2006 Next, a further detail ed
structure of FIG 30 iS shown in FIG 65. The <circuit shown in FIG 65

corresponds to anFusthemdetailod sthictlirdshoF thé kebiur® bh&kFin FGE27 e 3B

Accor di ng Lﬁ@(& 65, switching between the setting operation
g e aecsmapoals o it il e
the | ogilgaf‘%hgcg'e {t SHICHE, .°¥I\Ef(§', 6§E§d§e3&ﬂéﬁde 3The tcidugt tshowgr al aFIGan 63

di splay is gfafdspb d"%ﬂ : - . A fur aj | ed structure of
the structure c?? Iﬂ?%t k’l‘%ﬁg]ﬁg\ﬁ/\n%l{hﬁﬂligecfuﬁ'@%%?&T&@kﬁsﬁ@ﬁhﬂdshom in FIG
66 corresponds t AAegordit@me FIGne)hivaile i iUl : - 6(C) .is applied.
According to FIG. 66, even while the ge?t?is%ﬁggﬁeﬁ%%ﬂl gemgeﬁ%gmﬂg‘%f&‘ned
for the curthgsurgstisewce icircuits thetinpui operation ¢ompupof & QubieH: tfh ix lchfi Nt

e

Lo the PIxe) pEAREA R e Taihe time. Kecordingly, the seting opcration can be.

. gly, the setting operation can be
15 performed in an address period during which. the input operation is performed.
Since information related to the specified current source circuit that performs the
~ sefting operation IS stpred in the storage circuit 451, it is not influenced by

variation in the video signal.
Next, a further detailed structure of FIG. 28 is shown in FIG. 64. The
20  circuit shown in FIG. 64 corresponds to an example-in which the circuit of FIG.

6(A) is applied.

" According to FIG. 64, the operation of the current source circuit can be
switched in accordance with a signal supplied via a control line..- Thus, the
setting operation and the input operation (output of a current to the pixel) can be

25 performed simultaneously. Accordingly, in the address peridd duriﬁg which the
input operation is. performed, the setting operation can be performed for the
current source circuit to which the input operation is not performed. Sincc
information related to the specified current source circuit that pérforms the setting
‘operation is stored in the storage circuit 451, it is not inﬂuenced by variation in the

30 video signal.
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operation can be perforned in an address period during which the input

operation 15 is perfornmed. Since information related ‘to.the specified )
current source circuit that perforns the setting operation. i? Sﬁ&ﬂ&ﬁ@ in
the storage circuit. 451, it is not influenced by variation int2 eo
signal. A further detailed structure of the structure of FIG 28 is shown

in FIG 67. The cgircuit shown in FIG 67 corresponds to an exanple in.
whi ch the circuit 18¢%t acfupiher detailed; strugbuiei e FIGc 36 ridishgwinoinFFIG. 65, Fhen

while th -1 | i.s bei rformed for the current, source

Ci Ircﬁi t, et ?\gél%dﬂ)lzl?sé | on%ﬁ@hbgcﬁ.ﬂﬂegﬂf’gé%m aB examplein “éﬁgnh@%ﬁ §Ws3'lllglﬁ'§d"lﬁq
d Ve i ' I i: ' i ne. hus,..the settin

operat; on and O PRHCA! eIdifg ¥ F1G; 15, SWiichfle bbfifeen theEting Sacrlionn°

be perf or medosithecteerbssinte oieaiy shd dhe/ inﬁlﬁ%p%ﬁﬁdlﬂg%lggg%@f E%ié&? géﬁp@e

performed _for, the current source circuit not being e

oper at i on®i P%e]) gam beubisearily perforined actonding e ai signs sapplied from e fo@idae
performed. Si nge cification for the current source circuit that

per forns thé’p&f{?{%gi operation is stored in the storage circuit 451, it is
not influenced b I at | | .vi,dep, Si l. -.30 Note-that FIG 67
shows a case Me%lé\yﬁ’eanél?%%é’{r(ﬂ%y?@#e%@é %8@33{%913?8“11329%%6%1@@ ent
sources i s skstidiwsd.t han t he nunber of display bits. That is, there is’
shown a case where a transistor gate is connected, and the set information -

i s shared. Note tAduriher detgiled sucture bfthd Stn@asof TR Y7 Bishb@HShATIEE 66.
current E)@O ces. as the nunber of display bits are disposed and that the
er

setting i G shawp dp |G correspondsiip aoexareple incwhich tie eiaatit bi t .
A further dejail ructure of the str ure of FIG 30 is shown in FIG
68. The ci (rilegu P?g%g%\ﬂﬁﬁﬁh“‘;l c‘gc%’égt‘lﬁ i‘bgﬁ‘éné& ev-ahile dhe setting opgration e
circuit of p ' ' ' FlG. , . SW t.chi et.ween
the setting %e?gﬁ%é?&apt éeegrlf?‘rﬁe:% lisztb)lr](g:(:cteu?téidrl%w&%aﬂﬂer?hgni(ﬁﬁtﬁ“ of a

oper ati on ( cutrpnt toothegizel) tmbeli_ﬁrf&nidﬂeatﬁhé%hﬁleQﬁﬂc.beA%EPf&iﬁ@? {he setti
performed in accordance with a signal supplied fromthe [ogiTal opera’% r
452. Note tRRETAHOE capdesprybprmedivsan atdress phrod uhiving whichrtbé énpincepes it ant

current u | s the sane .as the, nunber of display bits. That is, the
setting g%e?aﬁ ?glﬂnflg ‘pe P‘c‘fﬁf@iﬂmﬂ%m ted toythe spegifiedicusrest seutde Gircuit
that performs the setting operation is stored in the storage Circuit 451, it is not

influenced by variation in the video signal.
A furthet detailed structure of the structure of FIG. 28 is shown in FIG 67. .
The circuit shown in FIG. 67 corresponds to an example in which the circuit of
20 FIG. 6(A) is applied. According to FIG. 67, even while the setting opc-ration is
being perfonned for the current source circuit, the operation of the current source
circuit can be switched in accordance with a signal supplied via the control line.
Thus, the setting operation and the input operation (output of a current to the
pixel) can be performed simultaneously. Accordingly, the setting operaﬁon can
25 be performed for the current source circuit not being engaged in the input
operf';ttion in an address period during which the input operation is to be perform;ad.
Since specification for the eurrent source circuit *that pef.fonns the setting
operation is stored in the storage circuit 451,7 it is not influenced by variation in the
video signal. | h

) 30 Note that FIG. 67 shows a case where the number of reference constant
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It may be such that the nunber of reference current sources is nmade smaller -
than 15 the nunber of*display bits, and that information related to the
al ready set current source circuit is shared. That is, the gates of
transi stors disposed in current source circuits that nutual | ¥2d%Ar2806t he
i nformati on may be connected. The cases where the signal current control

swtch is di ed e been .described so. far. Next, a description wll

be made of aa{cige?@ %@21\’/% WOSWH%Itﬁa‘?dﬁ%mﬁf ebcispday ditst cThias isy oheird o,

that is, a cdeevivae 0 tapt .current) di sproportional to the

'video signal is Su%%ﬁﬁg&%%gﬁ%fs?ﬁﬁgga i fSeFQWEeCF%‘En?“ tae seyinformatien ik n

this case, tdbaredyi tNbtelfhht Gﬁilﬁﬁ?ﬁ'becwdlﬁfﬁatq%t%%e im]hf%?%ff %&fngedi sposed.
n s‘ﬂﬁgﬁﬁi

Further detail ed strﬂl;ct-urehsetof the structure shown'i tin -
25 FI Gs. 69 SRHECCEGS trpauvibec of displopbits arddispo® ART M BRNESH le

in which ”h%(gfi rcgi(ttg of FIG 6(E) is applied. The circul t%ﬂ%@ﬂ?ﬁ%ﬁﬁéﬁg 70
cor r esponds HeSLOIMed fonFrrent soprgeceireuits ofi eachibit. of FI G 6(A) is appli ed.

According to the gtguet f . FlG_ 69, even while the setting operation is
bei ng perf or ned f%rﬁgﬁépggtpﬁgﬂls?r%@;%@f & SoraurerafdIiGh 3@ isshewat ind Q. 68t put
et o A A ol i o
current sou - ch(Pguist appEahseActordine 15i | gl i ' ' it eyen-in
t he period during which lt)he" [ npSt opligr}a?igln@i gsbesgﬁ%@ﬁnljé%?{c@héﬁqhg,sei & he

setting opePRETANISF threurgentrsontcescinruitand thelinpupoparates (bﬁ\lp(ﬁ:,gis{ Ei“ﬁg‘]tem

Si nce ‘i n{or ion.reglated to the specified current source ci

per f or m;i(%)hga g“%&%‘ﬁkﬁ%&@r arhitsarilys perfgrmed iin acserdanoe agith i sipwial sdpglied t -

i's not infl figme ; b 4 N the yi signal . In the case of the

above struct ure;ﬁﬁai h ?X%Pg%g&gigrjrodﬁafﬁ%ﬁg%mi éﬁsﬁ‘l’l‘ﬁs a\Gage 3vherg the nembenput

to the pixebfirefenaicei etaitdnt Durdet SHErdRS" S ke gyﬁlk;r% M\{éi ﬁlﬂ@hgﬁ gf%,i:{;{!@eyﬁ)its
pertorns i .

source ci rc%,lhtbi_ n the signal line driver circul

operation 181bifk phe seiting aperatit ist perfdiendtl KR durreht SRu B it YL Badil oy he
peri od duriﬂ%nv\,hibch hﬁgéi deo signal is varying, since-the setting )
operation can B J5ePr8hdlfbe dumbar ofcieference cwrentesauircexistmade kRRAISH Gl

line drimertifel Kby of'ﬁﬁp&%’ﬁs?ia% tﬁ];t ltnf%e storage circuit 451 is very

of focti v ormation related to the already set current
source circuit is shared. That is, the gates of transistors disposed in current
source circuits that mutually share the information may b;a connected.
The cases where the signal current control switch is disposed have been
glescribcd so far. Next, a description will be made of a case where 1o signal
20

current control switch is provided, that is, a case where a cument (constant
§uncnt) disproportional to the video signal is supplied to a wiring different from
the signal line. In this case, the switch 101 (signal current control sv.vitch) is not
disposed.

Further detailed structures of the structure shown in FIG. 59 are shown in
25 FIGs. 69 and 70. The circuit shown in FIG. 69 corresponds to an example in
which the circuit of FIG. 6(E) is apﬁlied. The circuit shown in FIG. 70
corresponds to an example in which the circuit of FIG. 6(A) is applied.

According to the“structur_e of FIG. 69, even while the setting operationlis
being performed for the current source circuit, the input operation (output of a

30 current to the pixel) can be performed at the same time. Accordingly, the setting
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A further detailed structure of that of FIG 60 is shown in FIG 71. The
15 circuit shown in FIG 71 corresponds to an exanple in which the circuit
of FIG 6(A) is applied. According to FIG 71, even while thF %‘Eké Eg'
operation is being perforned for the current source circuit, Z @ ration
of the current source circuit can be sw tched-according to a signal

bt oper e s cif U pestfed Fot e e e sircul Mesbsed gl -

i nput operation (output curren

si mul t aneoukiieydrivarodrainglen intthe psabl idﬂgingﬁ%it% lct)%é;lr@?ﬁ? 9 I rpggt?) PBJF ﬁ;d

the current source circuit for ich the 'S Nno

in the addhabis, petheosetiang opgrationdior the ciment! soRRgy éﬁ&&lﬁﬂai‘rﬁn?&l ixPﬂféE,]Sixel'?i nce
speci fi cat i@rﬁgfor the .current source circuit that perfornms The setting

operation iunse nfogmation selated & theaypecifiedcenment Sonrae cireuin that ivetforegahg by
ariatiog idut AR, lgpal 4 A further detailed structure c?fethat of

v , [ U( .

FIG 61 is %ﬁo‘% °¥’Fn%i%|“e%s g Ted fo I‘Eﬁ SLERge SHEWH ‘? ,At@s not dnflvennednbiy t o
an exanpl e vaiafdhGh thd'ideb'ssdiay, of FIG 6(A) is applied. . 30 According to
FIG 72, switching between the setting operation for the 78 1 2 APR 2006

current source cilnahétcasendftthe dbavet stRRSERL HIRN 2@k Weridh @u%éﬁﬁk%ttget he
I . t

pi xel ) can ,ge arbitrarily perforned by the-logical operator,

that, in tHddexsenahéy Bput e the grinel isunoteidentiad tto ahe poiriodhdinsng Yhich 3OS d,
that is, i%u he,case where .a  current (constant current) disproportional to
the video SUNTAESPWCE SRR the signal lineidityeaicircait qrerformsrihe Heput epexhtibn ne, |
t he addrgs [ Wale ich. viideo ,.si.gnal is input,to the pixel is
ot | dergs CopLof ﬁ?‘%ﬁ@‘?éﬁ%% pitd 'MEH‘_"E’H@I&RVPBHP‘ eRettod dusing whiclh t he

signal | i nehelvidoor sighsiCigi varphig, Qi ﬂﬁ%éﬁ%‘%}ﬁ@ﬁﬁbﬁt& n%«é %?ﬁ%%ﬁfi?ﬁr?h%

current to the pixel). Accordingly, even i e perio
£

vi deo si giaIeNLsauey icitgpitsnrthe sigml dmitdriver @eoR! R pAisibe oTRhé %f]dfﬁge for
the current.10. s%ir.ce Ci rfguit inthe signal line driver..circuit, the
provi si on SPCPHEL} veyeelioditvigit 451 is very effective. Any one of the

structures of, farg I ~HG. 6, 7,.,39, d 42 can be applied to
the current s our%eﬁmc{}?er g@leﬁﬂcd Stictlte df that of %9G 80'is shown in FIG. 1? The -

15 circuit shown in FIG. 71 comresponds to an example in which the circuit of FIG.
6(A) is applied. )

According to FIG. 71, even while the setting operation is being performed

- for the current source circuit, the operation of the current source circuit can be

- switched according to a signal supplied from the control line. “Thus, th;a setting

20 operation and the input operation (output of a current to the pixel) can be

performed simultancously. Accordingly, the setting operation can be performed

for the current source circuit for which the input operation is not performed in the

address period during which the input operétion is performed.  Since

specification for the current source circuit that performs the setting operation is

25 stqred in the storage circuit 451, it is not influenced by variation in the video

signal.

A farther detailed structure of that of FIG. 61 is shown 'in FIG. 72. The

circuit shown in FIG. 72 corresponds to an example in which the circuit of FIG.
6(A) is applied. - '

30 According to FIG. 72, switching between the setting operation for the
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Thi s enbodi ment node nmay be arbitrarily conbined with Enbodi nent .15 Mdbdes
1to 9. [Enbodinment 1] In this enbodiment, the tine gradation nethod wll

be described in detail wth reference to FIG 14. In displ &y fgviges such
as liquid crystal display 20 devices and light emtting devices, a frane
frequency is about- 60 (Hz). That is, as shown in FIG 14(A), screen

rendering i fornmed.abqut 60 t.inmes per.second. This enables flickers
(f1ickeri nga%%%g S§‘é‘i¢8e°ﬁ5°“ﬁcﬁ“dt*g'° B’éP‘F‘eQif?g?ﬁl%gme“&%a RureRt todhe pixgl) can s
time, a perg ' ' ' | &aPenrk Qr IS al | ed
one frane p(&%ﬁ gg?ﬁrizlgq%sm}éﬁ@gﬁn%ﬁg?éﬁ gpﬁéﬁrgg)é r‘r‘%cz)di r%ﬂf’ r{ﬁ%, ﬁgglgﬁaﬁ? Wg}?r% | |
be made of thetsigmal @rrecintéomroledwioch 3¢ sk Qligsbsed, TR RUP ithatdagd wiefaa) ent
Docunent 1. In the time gradation nethod, one frame period is divided into
a plural i t Ccuskens (sonsiart perrent)sdisproportiemal toaties viddoe sipnabds sappled itsi #ns
Is identical.to é&& nugger ﬁ‘f@ %r adai,i on bits. For the sake of a sinple
descri pt Pony g qutergifhrgm &Rl hnef the; addsessnperiad doringephichdhe tddeme

- nunber of g :] ' spgclficall ince the 3-bit gradation 79 1 2
AR 2006 | Sk S Hhut b e pBRYTS el Hiknticad 6 Bt e ribg SR hemdtent e
frame peri @durdeScigduii [ t ; : | ,

14(B)). Eac h of . the sﬁﬁ%ﬁ' Sl tpll éﬁ%é%%f%@&g%m%@Pﬁé“f %?Fﬁﬂ‘é@"?@ﬂ od
Ta and a dstairrent ito gie piael)s siAmprdiaplypdvéd &) theRFIRPGISSS whee O vide®@
period during 5 which a video signal is witten to a pixel, and the Iength
thereof i s Si§hal Ja Rarymgn gincesthecsstiting sepsration cperlico gerfofihed Sos tthe wupent od

is a perjo rin i C t.he light emitting elenent emts |ight or, does
not e £0] %8}1 ei ?%9‘%“\3@% Sighal e dW%ﬁlfﬁ\ﬂgn@P RIPVISiarh of the pforagedeiseut
period Ta. 444 it Besy LifdBivet NE sustain periods Tsl to Ts3 are set at a

| ength ratio of Tsl : Tf" Ts3 = 4:2:1. Mre specifically, 10 the length

ratio of n sustaiAmypené ofihé StréQurdsCof2 {6 ExampleN Fidss. 6, 7, 3840, Znd2EPERLI N
on whether a | |ﬂ2t- emtting el enent perforns em ssion or non-emssion I n

whi ch  one bsfapplied do theagurrandisporte, citduit. | engt h of the period during which
each pixel emts_Li %ﬁi n one frame period is determnm ned, and the :
gradation repres é[ﬂﬁﬂsag digeqt,modepmay feragbitrarily combined with Embodiment

15 Modes 1t0 9.

[Embodiment 1]
In this embodiment, the time gradation method will be described in detail
with reference to FIG. 14. In display devices such as liquid crystal display

20 devices and light emitting devices, a frame frequency is about 60 (Hz). That is,
as shown in FIG. 14(A), screen rendering is performed about 60 times per secdnd.
This enables ﬂickers (flickering of a screen) not to be recoglﬁzcd by the human
eye. At this timé, a period during which screen rendering is performed once is
called one frame period.

25 As an example, in this embodiment, a description wﬂl be made of a time
gradation method disclosed in the publication as Patent Document 1. In the time
gradation method, one frame period is divided into a plurality of subframe periods.. -
In many cases, the number of divisions is identical to the number of gradation bits.
For the sake of a simple description, a case where the number of divisions is

30 identical to the number of gradation bits. Specifically, since the 3-bit gradation
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15 Next, a specific gperation of a pixel enploying the tinme gradation
method will be describeéed. In this enbodiment, a description thereof will
be made referring to the pixel shown in FIG 16(B). A currenft? gppis et hod
is applied to the pixel shown in FIG 16(B). First, the follow ng
operation is perfornmed during the address period Ta. 20 A first scanning

i 602 ¢ ' J 603 el ect ed, d TFTs_ 606 d 607
are.turned DRSS AR AR, ek aple S shpwn ingehib10ms oM periote
s used as- i Givial iR GO utthe poFbBVSEYHSSFS IECEARHY Ned charge has

been accunul ated in a capacitor elenent the first and

second scanni ng Eaclesf @2subfearfi® petisds fidtudat Afladdress (RALREY 5e20P 18 d607
are turned 25 OFF. Subsequently, the follow ng operation i .Eer ormed I n

t he sustai n3p3stady (light emissiemhipagjodi (fs).60The addedsscparind dna peri¢d dueidgi S
turned\O}; @ing}e th@ﬁgredet erm ned _charge that has been witten is stored
in the capa hicly a. iewalols wriltenrioraguigel, ang) thealopgth thergoDis thdame

current i degiinaalresi ' curre 30.. ldata flLows thereto froma-
current |i ngﬂgg © B&QYE gﬁ?lﬁéﬁ@%gﬁq%1 ngth&sé‘ﬁfé'?ﬂ p%rﬂgl 0 Pegoglﬂ_l‘%“?gdﬁh’éhi ts
light. The tipelight omittidesslting v it HohRGR '

peri od, the_rebgh‘f orm ng one ngr?}‘g&pggiﬁt(r)gr. Bﬁé%g‘?g?%bﬂ ?@?&Fs‘%ﬁ‘i@ggﬁ @ﬁe
nunber of Widgpsiignd writles ibfthermddpessipdiod By, DAt ithigr@@sthd SustAif"RARRAIst he
nunber of djlgpgl a¥, SMgr adations. The order of the subfrane periods“does not
necessari | y Hettl¥hamset ahelengtie ratia oflish: TebeTshitd 12: 4. | ddere dpetificaliyhown
in Fl Gs.qnl4 Gy, and. the subframe_peri ogds, my be djsposed at

r andom Wit h{lhrél)lgﬁéﬂfr%éwﬁl SEY pPﬂoa%llfcﬁef i%ﬁ‘?e‘? hggos? Her :lgy" Pepeading
wi t hi n eachoft 3 ¥ehd?9d 1iORk ' ) 1.0 F2 of. an mth .
scanning line i frt shg{\/\}wlg?tne FI ghg*k%mﬁ:(%%ﬁgg gs\%ni\dl} ﬁr EPEe"?ﬁfIB?,miV{ﬁlh‘Phe

pi xel , upononeofitheatustain periads,atidressth dfaht Weribatd ' @ i's
i medi atel y,.started. Nex?],ce a fi m ngﬁ%hart o?ég por?@glw?g@a%@eé%g?ﬁéﬁg

current soudSid 18 ong framenpetied is dgieaininddy) eandrthe earadationuidpredentath is thus

described.ﬁfggﬁe%?cifically, atimng chart of a portion related to the
setting op 181 or the current source circuit wll be

15 A Next, a specific operation of a pixel employing the time grédation method
will be described. In this embodiment, a description thereof will be  made
referring to the pixel shown in FIG. 16(B). A current input method is applied to
the pixel shown in FIG. 16(B).

First, the following operation is performed during the address périod Ta.

20 A first scanning line 602 and a second scanning line 603 are selected, and TFTs
606 and 607 are turned ON. A current flowing through a signal line 601 at this
time is used as a signal current 1y,,. Then, when a predetermined charge has
been accumulated in a capacitor element 610, selection of the first and second
scanning lines 602 and 603 is terminated, and the TETs 606 and 607 are turned

25 OFF.

Subsequcntly; the following operation is performed in the sustain period
Ts. A scanning line 604 is selected, and a TFT 609 is turned ON. Since the
predetermined charge that has been written is stored in the capacitor element 610,
the TFT 608 is already turned ON, and a curfent identical with the sigﬂal f:ur;ent

30, Iy ﬂov_ys thereto from a current line 605. Thus, a light emitting element 611
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15 described. Basic timngs are as described below First, an address
period terminates. Thenh, in a period Tc during which no scanning |ine has
been sel ected during a sustain period, selection is perforned '?rgrRamﬁ
current source circuit for which a setting operation is perfol 8
Subsequently, the setting operation for the 20 current source circuit of
the signal line driver circuit starts. The setting operation term nates -
i mredi at el yerids bight.t he start of the address period. Meanwhile, it may be
such that the perjod Tc is provided again; a selection is perforned for a
current source -Hhié eD¢rations deseried Meoweeard pogfomesdain eachi sulpfeaerpeeibd, and
the setti nqhepe%srﬁ}ion S ?rformed:for the selected current source
circuit. Thuf,“fh Ig'é]?gi%p /e, perad ofckarding tpdhisomethnd chaerimberdobss
periods. Haoyye ' .t he setti.ng operati on cannot be
per f or ned duirésénngs %’Egﬁgfé?’?lg?eg%sﬁgr#\%gég%%g@eﬁfﬂil &Fggéat gagm é&éﬁsﬂlw t he
peri od, 5hegradatioignt BRUuskRTr G i ' | | | j tylS
engaged i n%{n i nput operati oqufr t?gustugg{m?#ﬁ%ﬁ%ﬁ?gﬁ h?‘gn%égyﬁ?&%@wgn‘aé

al so, the dbeoeder fsomracupperchit to aloBeér binas showalin FIGs. m%ﬁfndcﬂ(ﬂ)i bnd S
not -capablﬁ of E mul t aneousl y-g;rf_orm’ ng the 81 1 2 APR 2006 setting -
operation 308 SEhErame periodse may; by disposed @t wprdan twishinuene fitansopeded.ci e ui t

of the sig <tine driver ciycuit .perf.gr.ns the input, operation (output of a
current torm{dh%dlg%‘(gﬁsyegﬁ%é%v%ﬂﬁgﬂ FPB‘Hg'aB?"cEﬁil rresponds to a case
where the pixel pyripart : | - ..s.provided. .5 In
contrast, ltohere is a {:’ad;?%%#gbgﬂgdset | ngﬁngt}gﬁ%ﬁér@ Bﬁ?’nlsgﬂmﬁ’é? 1B hed

for thelourkdéhy). sdurshovai i BIG. of4(D)e i e pixdl) 150l iénfihatds Of dn JHilag the
address period. The case corresponds to a case Where the storage.. Ccircuits

451 i s pronegied Tads aisustaiyperéodTs2 isommedintelystafedS. - 27, 28, and 30. In
this case, even ﬁjri ng..t he ddress period, the current source circuit of

the signal Iine QI¥%bet UPIRE Ghartof 2 prtiep relatgd tothe susiept sonyae sticuit in the
setting o | | . Lon., | addi tion.. when .the current .
sour cegci P?&%ﬂ gi?le?ﬁféreg%fﬁgfll{ﬁ]ﬁggggéd\@ di Mgﬁetsgegliﬁ;&py, %ﬁﬂﬂ_&g&hfaﬂ fife
i nput oper gloirtbon delatétl) 1o iheagkltifs SoR@aliSE fof NBe CHIFERt souPEH %?ricﬁitrﬁ’i'fltbe of

the signal |ine driver circuit can performthe setting operation even Wth
a currddt deseriked.circuit of any structure.

Basic timings are as described below. First, an address period terminates.
Then, in a period Tc during which no scanning line has been selectc;d during a
sustain period, selection is performed for a current source circuit for which a
setting operation is performed. Subsequently, the setting operation for the

20 current source circuit of the signal line driver circuit starts. The setting operation
terminates immediately before the start of the address period. Meanwhile, it may
be such that the period Tc is provided again; a selection is performed for a current
source -circuit for which the setting operation is performed; and the setting
operation is performed for the selected current source circuit. Thus, the setting

25 operation may be performed between address periods. '

However, there is a case where the setting operation carnnot be pérformed
during the period described above. This is a case where, in the period, the
current source (;ircuit of the signal line driver circuit is engaged in an input
operation (output of a current to the pi)éel), and also, the current source circuit of

30 the signal line driver circuit is not-capable of simultaneously performing the
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15 .. The reason for this i's that since the storage circuit 451 contains
the information reldted to the current source circuit for which the
setting operation is perfornmed, the operations are ﬁOt'ianuiqqﬁﬁzﬂﬁ _
variation in the video signal during the address period. Thus, e case
where the setting operation and the input operation of the current source
circuit of the.signal .line driver circuit can be 20 inplenented :
si nul t aneousTHNg PRETaleN and thypinpat pperatiod. t e casepuherethe atirent Sfuréd 6ircuit
ine driver circuit can be inplenented

t ' i . of, &t h ' I
Gi'mut t ancousTy ey Bk fip? HgVeR 6B Pecorms she tnpot eperation (onipus o a cumenera he

setting operthé ipakelpBeil s, | i of ‘the cyrrent source circujt of
the signal |I] r@& d?i ver&gxl ?@‘lﬁj‘%étgs ?gﬁﬁg% %@“p‘é‘%‘{%ﬁ’ﬁﬂas d r?uf:?s&nggﬁléel the pareh

t he current with theestAfztinre rshivin i FI S5YBYhrolvidyg, driver circuit is not
engaged in the inﬁgt operation (output “of" a current to the pixel) in the

address period, t A centrasththespds at case where e GottigNbperaioh ©anBe Farfdrdg t be
signal |ine ﬁr'&ver circuit can be i.r'rPI ement ed. According to the gfesent
i nvention, tRE I PYRToR) SEee CitgHitr o thenwignalr lingdriveo wirceitoduring the addrele

perfornmed ei S | al |y by each or at rapdom - 30, . Further, in the
case where tpﬁgegér iqggg%éur&lgljﬁésmd&ﬁo £1F85S BhCrhHreciierage iceuits 483 ig proxiie 2006
performed ameisl@hy ofleiof, RS : i erat ;on may be perf or.med
by effec‘[ivelly ugi nE the pgéiii@dﬁs’.mlgukﬁgzgé’ a{lﬂ’eﬁget %é‘ Giv&r S‘t"*r‘bﬁ“‘r“bﬁ thy |

t he current addrsss periody thei Cwrremtysdigcé @irci réfoﬂﬁﬁéi%ﬁ‘ﬂlt Id) dB96r LB ALY
but perfﬂd' med in several frame periods or nore. Thus, the setting

f Stmplianeouslye grgagad da aSsefting uoperatiom Jed medh?ﬂ YpBRIOA! MER
using a suffjgient inme., This enbodi mrent may he arbitrari conbined with
Enbodi nent kg(gilgs%ﬂl "‘;11‘38 T CurEsocRurER Cirspit1¢f fhe signal bn@ch%lm reifcudtx snpobte
struct-ures ehodeddh the ' i | Rt I xel rtion wll be
descri bed wi t%@r ef ertg%cg t}))f»&fy&f}\ﬁ %ﬂ%ﬁlefgﬁr , tpémﬂ‘ilgﬁ?q HUTHH Seupe circuit

i nventi on ma¥ the signal ilad dever Rirselt & ﬁé‘bfoﬁﬁrt‘li%téﬁrtﬁg m&@%?@ﬁ'?@tl}g\f

structure includes a current input portion. A pixe
i ncl udes a SYIEEH| sOFGEecincyitiof dniy siruckmet. second 15 scanning |ines 1102 and

1103, a rrent. |{.ne ower. s ly l.ine) 1104, a switchin
1 The n(:gson for Ltjl?ig 1ys that s)lnce the storage circuitg 451 contains the

operatio

T infognation related to the current source circuit for which the setting operation is
performed, “thc operations arc not influenced by variation in the video signal
during the address period. Thus, in the case where the setting operation and the
input operation of the current source circuit of the signal line driver circuit can be

20 implemented simultancously, the setting operation and the input operation of the
current source circuit of the signal line driver circuit can be implemented
simultaneously even during the address .period. Even if the case where the
setting operation and the input operation of the current source circuit of the signal
line driver circuit cannot be performed simultaneously, when the current source

25 circuit of the sigpal line driver circuit is not engaged in the input operation (output
of a current to the pixel) in the address period, the setting operation of the current
source circuit of the signal line driver circuit can be implemented. |

) According to the present invention, the setting operation for the current
source circuits may be performed either sequentially by each or at random. -

30 -.Further, in the case Wherc‘_thc periodsr during which the setting operation is
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TFT 1105, a hol di ng TFT_1106,'a driving TFT 1107, a conversion driving TFT
1108, a capacitor elenent 1109, and a light emtting:el ement 1110. The

signal line 1101 is connected to a current source circuit 11&&. R%&E t hat
the current source circuit 1111 corresponds to the current so A8
circuit 420 disposed i.n the signal line driver circuit 403. In the pixel of

FIG 13(A), the.gate el ectrode of the switching TFT 1105 is connected to
the first scP&ﬁff%F‘%ﬁdquﬁéioﬂdel,ﬁ on¢ ifragne, cthe ctettinsle opbeation! may 6O PRABHAL 1y
the signal Iemgﬁe,élgl .ang a se,cgnd lgl ectrode thereof is connected to a
first electioda of THRE 3he WeRGASFTE yrther, dhe sgiting operationt fooddl die theent

conver si on @ghne t.e el ectrode of the holding TFT 1106
i s connected tﬂgbm&ﬁg-ggaﬁég@éf%g Pn\gﬁiﬂb ,cgrapper EF"@?‘M‘rRﬁd’%@@r@bf
i s connect edeveral fremei yprivkds |driigorel 1 a | e thereof is
connected to_the gatelgli-iect r'oggoc?f ?ﬁ’é’s’ g&i%ﬁ%ﬁﬁ%@fﬁ%éﬁgﬂ PHL source
el ect r ode® oFUEHES eahbepreciselyipérformediising 2Qffidiensafend el ectrode of the--
driving TFT 1107 jis.connected to the current line (power 30 supply line)
1104, and a secon f‘égngchg@nbma!m@ ybiivanilyi combined with ERboliifeni MoaRs 12
APR 2006 cogpegted to.one of the electrodes of the light emtting el enent
1110. The capacitor elenent 1109 is connected between the gate el ectrode
of the conversion driving TFT 1108 and a second el ectrode thereof, and
retains a gate-source voltage of the conversion driving TFT 1108. The
current |inEEfpodimmer@jply 5 |ine) 1104 and the other electrode of the -
light emtting elenent 1110 are respectively input with predeterm ned:

pot ent i a]rogI and hab’eﬂ]iiulemvi\!hoﬂiﬂldﬂlf, fe_aamp_lfi sn?cm;lmé ai;f gz'xé;ﬂt_ﬁ;d@iitgq}lrpegletﬁlﬁth@( A)
corr esponds . Cas re ircuit o is applied to a

pi xel . pHomeBité‘FQ'I, E’Q’iﬁ%‘e‘”ﬁh‘é“' gw@ﬁg-‘"ﬂﬂbwfawné@m EHGs sl iid é’Bgﬁt, 10 the
transi stor. pol ari i _ A i ving,TFT 1107 of FI 13(A)
corresponds to a Nrigzthﬁ%{Zgl\éﬁéé%rﬁrngﬁi%“ mﬁﬁé’ecm]}&dsﬁ%wm?ﬂf Gy spcluwes of

FIG 13(A) aslongasphaistsudtareintinles 2 2udfenf and the hol ding TFT
1106 -of FIG 13(A) correspogds tf:o tﬁee'?lgi{%fﬁﬁgg@'h G 40(B). A pixel shown

B R e e e
. % , &anmngdlniesallf)ﬂ and 1103, a current line (power supply line) 1104, a switching
TFT 1105, a"holding TFT 1106, a driving TFT 1107, a conversion driving TFT
1108, a capacitor element 1109, and a light emitting element 1110. The signal
line 1101 is connected to a current source circuit 1111.
| Note that the current source circuit 1111 corresponds to the current source
20 circuit 420 disposed in the signal line driver circuit 403. ,

In the pixel of FIG. 13(A), the gate electrode of the switching TFT 1105 is
cqnnected to the first scanning line 1102, a first electrode thereof is connected to
the signal line 1101, and a second electrode thereof is connected to a first
electrode of the driving TFT 1107 and a first electrode of the conversion driving

25 TFT 1108. The gate electrode of the holding TFT 1106 is connected to the
second sca-nnihg line 1103, a first electrode thereof is connected to the signal line
1102, and a second clectrode thereof is connected to the gate electrode of the

, dﬁvihg TFT 1107 and the gate electrode of the conversion driving TFT 1108. A

second electrode of the driving TFT 1107 is. connected to the current line (power

30 supply line) 1104, and a second electrode of the conversion driving TFT 1108 is
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TFT 1145, a hol ding ﬁFT11146[ a conversion driving TFT 1147, a driving TFT
1148, a capacitor elenment 1149, and d light emtting el ement "1140. The

signal- line 1151 is connected to a current source circuit 13141ppNgjee that
the current source circuit 1141 corresponds to the current sodrce 0
circuit 420 disposed in the signal line driver circuit 403. In the pixel of

FIG 13(B), C sw tching, TET. 1145.is connected to

the first s%%lﬁﬁfﬂ:gt F? ?él%léfﬂfgﬂgf?%? szzfase&eilfer Mt crutng clemenin A419.e 4 The

t he signal ¢dpaeitddelemendd169 €6 , oft.J 0 cted to.a '

first elect nge- of 11; he drivi ngﬂ'?;g'écpi%fg&gﬁ&hgg? ﬁrftél?étg?‘gcc{;f%ec%\‘vefﬂ@n

conver si on YYIEnEFI5 1188 amiia. sédoadgelcetrolde ahéROE, and tireaile! Liheh-. ch-Ec&MG
et

i s connected l{o t‘iqu second scanning line 1143, a first electr er eof
i s connect etP 148t e the FeRversioacdriving TFT: ht0Rir i Vhe cuFEn( Ti4e, (poveerasend
el ectrode t eqfnik S cted t th te electrode of the driving T
1148 andgt hlgﬁga?goélaég(fgggem Ty ECUQ@ng’Zr &eoﬁlg@hmngngpqicmv.m(hmond
el ectrode akspdigive &l (VY ET43 A0S nnect-e t he current
line (power s‘?Jpp‘I ygmhﬁlse) %gﬁp& g%ég&gﬁsﬁggoﬁ%%ﬁali%%aﬁo’@“&%& 81t t he
conver si on ptéentialg TFT 1147 is connected to one of the electrodes of the

light emtting elenent 1140. The capacitor elenent 1149 is connected
between the gat e Tiecpixebat FI6G. (186A} comrespsinds tdrthwicage Wikrd 4dirandof FRECONd

el ectrode %ﬂgﬁ of a}%glelr etajin gat e-source vol tage of the conversion
driving TF 2134971?13 Oc'hPﬁXéﬁt Hpweven sinee the pwiront-flow)ditectionas diffexengt her
el ectr o t sl 4 tn | ement., 1140 are p lvely input with
pr edet e(riﬁi (ryé?j gg%sé%t??;%%ﬁmyndghge\ygr%t umyﬁﬂy%rﬁf igé%n?ﬁ FIG. 13(A) t hat
the pixel -@oriebpends3oR) TEPIESHIS 4‘053 re. ' ' 0 G
6( B) Pi s appli ed@{no abgli) xel .1 Howeve_r', |%gge?ﬁg@%%§e(ﬁfﬂ¥§m#i%%#ﬁér S
10 di f f er edB(A) serrespomsis 40 ar TPB 1421 dfyFIGs 4()?3)3 raﬁq.tha'hg](ﬁﬁ%\(ﬁl)jsl% gf Fi&ng-

TFT 1 B), the i

TFT 1147 of 3@\ 13(B) corresponds to a TFT 122 of FIG driving
TFT 1148 oft o1rg! Sé%ﬁh%f%’@d@éqf&'lé}.mlza of FIG 6(B), and the

01878, T 11950k S oSBT b 115 e ol 2
i ne 1122, seamee@Iies RAP bl 1148% dirddht 1t (Bobilr SHAR' 18%) 1135, +435echinds
| TFT 1145, a holding TFT 1146, a conversion driving TFT 1147, a driving TFT
1148, a capacitor element 1149, and a light emiﬂing element 1140. The signal
line 1151 is connected to a current source circuit 1141,
Note that the current source circuit 1141 corresponds to the current source
20  circuit 420 disposed in the signal line driver circuit 403,

In the pixel of FIG. 13(B), the gate electrode of the switching TFT 1145 is
connected to the first scanning line 1142, a first electrode thereof is connected to
the signal line 1151, and a second electrode thereof is. commected to a first
electrode of the driving TFT 1148 and a first electrode of the conversion driving

25 TFT 1148. The gate clectrode of the holding TFT 1146 is connected fo the
second scanning line 1143, a firsf electrode thercdf is connected to the first
electrode of the driver TFT 1148, and a second electrode thereof is connected to -
the gate electrode of the driving TFT 1148 and the gate electrode of the
conversion driving TFT 1147. A second elecirode of the c(in-versién driving TFT

30 1147 is connected to the current line (pdwer supply line) 1144, and a second
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(power supply line) 1124, a switching TFT 1125 a pixel current line 1138,
an erasing TFT 1126, a:driving TFT 1127, a capacitofr elenment 1128, a
current-supply TFT 1129, a mirror TFT 1130, a capacitor el eAeipplzh 1, a
current-input TFT 1132, a holding TFT 1133, and a light emtting elenent
1136. The pixel current 20 line 1138 is connected to a current source
circuit 1137, Jn,th i xel of. FIG.,l&&%%J t he gate el ectrode of the

swi t chi ng THipe R%%"ﬂ“% CYsERoR dving BE T 114d1 s conmentedyta onpeofithe 2lectrades st

| trod ' %h' T 1 ' t tQ th ' I 1 1121,
gngcar gegoggfg: ecl:%?%él'e (lgg g-r%ge%%l]tt ifﬁ%; f%g?;gﬁi‘g ¥ i*‘g%%ﬁhgi%gs tcﬁhgg‘éeéat e

| ectrod b Vi i . f :
TET 1196, The gerene 48 dedudde SARE Conivelsity FiE THPIT4T ard'§ By N

second scanéleagodé therdaf? andaeriins s gaersbuete eoateolthe (ddAVEsRT Bdving TFT126
I S connect eflt{o_t he current |ine (power suppla%/1 I ne) 1124. A first

el ect rod®@ oflthe The eupgntriime {powes supplyring) ekl ddoanshtheodtheh eleetrode roficthe of

the |ight f 'tt%%r}gﬂel nent ﬂ%? and a second el ectrode of the driving TFT

1127 is 30 conndti'EnBciement arekespeeiavely 1wpw with predetsrmined patentialgg. A

second 85 131{4161?@32,%?]3?}\@5;(39&& ﬁier{lﬂfs current-supply TFT 1129 is connected
power supgy 3

to the current |ine I'né) 1124. One of the electrodes of the

capaci tor el enentNatk3that the pixene¢ Fed. i , ' ircui
current-supply TFT, 1129 andﬁt he gate gF%jc]t&rngd _g?k?ﬁ%ﬁ%@?sfg%h%% ?f?(')“and
the ot her ePleFlGob@B) iscappliedi to & piedct Eibweaved, sihee ther aanéntlficie diReYBA is
supply Li ne&.ﬁ1124. A first electrode of .the mirror TFT 1130 is connected to
the cur r@nt duicrent, the trangisfor pelagityids s¢vesse. o Jbhe convession rdrisring TEFET 114D of s

cectroge o EHIB)eoBesbMIED SreTiiagsf B Gl i digng 7% 4748 F Hifne
e G ] TFT

12901 0 AP Wetkspoids (PR T P26 B TEs 51,0640 it pinf FICEHIA6 B 1T

of the cur r3(B)coinspandsRo the TFT 124 0NFEGI @)L 0 the third scanning |ine

1135, a first electrode of - the current holding TFT 1133 is connected to
the pixel currentPi¥d shosa imFiGcbHE) iachiles ackigudl lineel K1, rachitst lcd rhiiang

T IR OIS e B IE UonP e b 5L B e
(power  supripwer W@pplyl BiftefA¥24.18 sHilthing 195F 1295, 2Tpikdi90&I fild 1938, an
erasing TFT 1126, a driving TFT 1127, a capacitor element 1128, a current-supply
TFT 1129, a mirror TFT 1130, a capacitor element 1131, a c;urrent-input TFT
1132, 2 holding TFT 1133, and a light emitting element 1136. The pixel current
20 line 1138 is connected to a current source circuit 1137. -
In the pixel of FIG. 13(C), the gate clectrode of the switching TFT 1125 is
" connected to the first scanning line 1122, a first electrode of the switching TFT -
1125 is connected to the signal line 1121, and a second electrode bf the sﬁvitching
TFT 1125 is connected to the gate electrode of the driving TFT 1127 and a first
25 electrode of the erasing TFT 1126.  The gate electrode of the erasing TFT 1126 is
connected to the second scanning line 1123, and a second electrode éf the erasing
TFT 1126 is connected to the current line. (power supply line) 1124. A first
electrode of the driiring TFT 1127 is connected to one of the electrodes of the light
em’_itting element 1136, and a second electrode of the driving TFT 1127 is
30 coxihected o a first electrode of ‘the current-supply TFT- 1129. A second
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el ement 1136 are input with predeterm ned potentials and have nutually .
different potentials. In this case, the current source:circujit 1137
corresponds to the current source circuit 420 disposed in thbZ&PRAHE |ine
driver circuit 403. 20 Note that the pixel of FIG 13(C) corresponds to the
case where the circuit of FIG 6(E) is applied to the pixel of FIG.55(B).

Ho , .Sl N -1 ' ' is diff t., thet i stor .
ol ar i 1Y | s s, of Hig GlttencsBRBlTETCIER i eonmeatoty the-rumren ine (power
addi ti onal | ysu ey irp4t h ' 3 The disposition of the
erasing TFT 1rl)gg’venagl est hg)lﬂée)ri(glt ﬁlﬂ%fe Il:tlf‘%é) de%éﬁ‘%%tc@ﬂﬁﬂbmpﬁfemtt]owdels

arbi trari |y cosnectell| tedtheTgates vletablO O TIHE &ditbnss Eelly e supply
of the video,si | to the pixel. The erasing TIﬁZ{'PY)ﬁZ 's'elﬁggs&%%tt@%@gg :
charge ret aiemt(%] Plhthecmpsen THT 1180camh thel afibr tebectodditheRdr 46 Gonmdéfed 1o

d

ducti vit - ctivity of th riving . TFT 1127 is controlle
otor i ned 1 4nd' R RL HE (ptivi soppiinn L acAr first slateie GhiELaltrof TET
t- ) r TET ,113Q together forma 86 1 2 APR
5006 cur r ot 130 15 bohdédled 6l thd Sulleh Bhe Wiba, a5d s sland et trdeet rcmimonc

of Lhe, | | anTFE 1501 iscrophentert tol4 HrslefechtR oMbtk P SRS 125 enll al s

and nutual ly have potential differenc e nore-spe
swi t chi ng TRecontbelertrode ofidlic @rreat-inplr TFP Hi3NR! cdrhebAUGL fh% &I}fm?l g%l
through the signal line 1121 and is held in the capacitor elenen f :
The drivi ng (AP¥ensupply ing) 1124 aud e gate cliepreddiofghenutrbat-inpat TFDI130R
vi deo sigpa : he driving,TFT 7 1s ON, a constant current
f1ows tomtthémi“?ég%ﬂ & ﬁ?ithg%e?(@ﬁﬂm, h&ﬁdlﬁi | Tt gaterelecinade erfe thencumentt s
l'i ght. Whenhokigng! TFT 1083 {51, i . urrent. fl to the |ight
emtting 1Oth6| errgeint , and tsh‘:(gjﬂl11 ?éﬁ? stgﬁ{gl}ﬂﬁ,%’srgqx@@]hna&gﬁ@%ﬁr rﬁ??chrqumf I n
t hi s manner incggilrréntdgdding KHE Pt 38 @dcodrie cRINoL fhe i ont ur ce

e e P R G0 138 4 Sepnd,

circuit is fornmed of, for exanple, the current-supply
TFT 1130, t HECkafeef ihs curgnshodding THT 1153 iccommeted fontie ghiclclsdidade Gffct he

hol di ng TFT, . squrce circui-t includes a capacity- of
flowing a c%ns; anSIHEQE‘F ;@rﬁ Iﬁ%% ne12ate clegtradedof Hheongtror AEFPi130. cTheent
'Tne 1136 aastrémm Kt poWeH subfly! i) 3£ %ha 38" Sfer electrode of tight cmitting

element 1136 are input with predetermined potentials and have mutually different
potentials.

. In this case, the ;:urrent source circuit 1137 comresponds to the current
source circuit 420 disposed: in the signal line driver circuit 403.

20 Note that the pixél of FIG. 13(C) corresponds to the case where the circuit
of .FIG. 6(E) is applied to the pixel of FIG. 55(B). However, since the
current-flow direction is different, the transistor polarify is opposite. As
described above, the erasing TFT 1126 is additibﬁally provided in the pixel of FIG.

| 13(C). - The disposition of the erasing TFT 1126 enables the length' of the

25 lightening period to be arbitrarily controlled.

The switching TFT 1125 serves to conirol the supply of the video signal to
. the pixel. The erasing TFT 1126 serves to cause charge retained in the capacitor
element‘ 1131 t(—)‘ be discharged. The conductivity/non-conductivity of the driving
TFT 1127 is controlled according to the charge retained in the capacitor element

30 1131. The current-supply TFT 1129 and ‘the mirror TFT 1130 together form a
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circuit, and the setting operation is performed. Thus, even when variation
occurs in the characteristics of the transistors constituting the current
source circuit, variation does not occur in the nagnitude ofl AR BB t hat
flows fromthe current source circuit to the light emtting elenment. The
setting operation for the current 20 source circuit of the pixel can be

the switching TFT

1925 ana. t heoaeRt gon Bpedito TRE el igp 1pa ndsasoiber slecionciet s b

case where ¢ ' ' ; B ' Pi 4 of F 55(B).
However, si n@gu? eagigﬁa?g%%% ?gw igl 2“{31(&:}? Pgér?lﬁlkésf ﬁ@?#‘f@%’%ﬁ%‘?‘ﬁ@ %PM&S‘HYF

pol arity i spotential ddfer@fceshe pi xel of FIG 73(A) includes, for exanple, a
current-supply TFT 1129, a capacitor elenment 1131, a holding TFT 1133, and
a pixel current | Tadeimmes: smicific, when fliexsitching FHT (1125 id hidfed O, a video
connected to. a gcurrent sourcge circuit 1137. Note that the current source
circuit 3*}‘8861:%5&95%@3 cPI{‘ﬂéhEﬂ%Elbﬂ'F ssgl dimechl2d (and is el i thecapacitor t he

oo wher o FiSHISHE 1198 © ke dilding Y, DALY Gimed ' 5E Birst bRGRRRE Gvelhdi xer
of FlG 55(@luckimeiciides sianl! Papsyr wheh 1h ttvifl ﬁ?«?ﬁ E@I S ON 4 Bbg8hne 1 Ne

transistor polarity is opposite. The -pl xe udes

exanpl e, a cumemnflowspiplthe Tight kiafting alaragac kh@the liphe einidihdlelemenp kiiRg
TFT 1133, apd a pixel current line 1138 éOP) 5 The pixel current line
1138 (Ci) i Y8hlonnWhes dhe driving THIh112bis OFFcho cuirent flaws thidhe lighhbntitting

G S pased nE R GiLin T GHGERAERRA! Aok S0l b Bener o i manner, ap and
th i xel . : WL f R lar .t . h
regpgl:i(ieveof:mu%egrﬁ z};ﬁ ﬁ%’(@%@s@%@" lelé aﬁisrgé}ltct)fseltug%é Q’%ﬁagi %1[ g?rzgﬁeije%%’nh’trﬁe
pol arities, emaﬂeptthenalménttﬂi%p@fpmt e12%! HEeRhirtbt3TFINd 1868 thd aflalitr TFT

1133 are different. As described above, pi'xels have various structures.
Here, the pfigaieat HddertheechirandviopetaTHe 1882adhy thiabsliding AFNtI38v0 Thepes.
The first t&Pe nputs a c.ur.r? orresponding to the video signal to the

nt c
signal | i ne®UHHISOM R CHEIE tpe Eé‘fﬁ)ﬁ(%l’%‘ét,y obfloging g constant carrentt JPwendt
FIGs. 13(A) isgidsePftidugtl the' el current line 1138 and is then input to the current source

circuit, fmd thc_setting' operation is performed. Thus, even when variation occurs
in the characteristics of the trénsistors constituting the cuirent source cCircuit,
variation does not occur in the magnitude of current that flows from the current
source circuit to the light emitting element. The setting operation for the current

20 source circuit of the pixel can be performed independent of the operatiohs of, for
example, the switching TFT 1125 and the driving TFT 1127.

A pixel of FIG. 73(A) corresponds to the case where the circuit of FIG.
6(A) is applied to the pixel of FIG. 55(B). However, since the current-flow
direction is different, the transistor polarity is opposite.

25 The pixei of FIG. 73(A) includes, for example, a current-supply TFT 1129,
a‘capacitbr clement 1131, a holding TFT 1133, and a pixel current line 1138 (Cj).
The pixel current line 1138 (Ci) is connecicd to a current source circuit 1137.
Note that the current source circuit 1137 corresponds to the current source circait
420 disposed in the signal line driver circuit 403. | ,

30 A pixel of FIG. 73(B) corresponds to the case where the f:irc‘uit of FIG.
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respective structures, the signal line driver circuit includes the signal
current control swtch, as shown in FIGs. 1 and 2. The othér type inputs a
video signal to the signal line, and inputs to the pixel curf{@mpRliZie a
constant current unrelated to the video signal, that is, the pixel as
shown in FI-G 55(B). The structure 20 corresponds to, for exanple, FIGs.

13(0, 73(A nd 73(B). In this case. the signal line driver circuit, as
t hose of FI EEA?C:’% %Pﬁ:‘eéﬁo ﬁ&ﬁlﬁ%wﬁ Fl¢ud8(Bhe Howeuer, sincer e commor-flow -

switch. Her gt . ded ] rts corresponding to the above-descri bed

pi xel typegir\?\ne{l{)ﬁgsedl g@:@?@é@“ﬁ?ﬁ‘%’t?“ﬂﬂ&eﬁm $HE-di gi tal gradation and
tinme gradation 2PhepelSFPIG! Il e ri f i for
exanpl e, the pixel e')tai?/pe‘: or thg¢3s uct ur%és’ofp}te%%néreg%gq%ﬁnggﬁﬁgg\@rgﬁggui t.
Thus, tini ng capaciter dlemenh]31, echelding/ T 1153, 4h8S pixk] clifedaniy imdg:'g.
First, the pjxel, tﬁﬁpe that inputs the current corresponding to the v J 0
signal to t Heepigphrurenicling |1138(Cid ds raomedctedriei aahitrent sdineeptixalit 1337,

assunmed to ave, the structure. of Fl 13(A) or 13(B). The si gnal line
driver cir ClIJ\II’%)th F‘ga\fggc fuge%\é’??“'l% girgul qosresaids Wet(hf}tm SeUuSt ditaBit

3(A) or 3(By20 L 4 GRaLH 1 LS showmn in FIG 74. Al so
assuned. are thagﬁﬁ’-&%ﬂmglrcz? aﬁ%ﬁ?%ﬂ@é’gﬁﬁé&ht ed, and that the nunber of

subfranes i's four Thephiohof ¥0Y9( 16k B pix:IBf Fl‘c}'.i‘Irngngee ﬂ%@@ﬁ&cly’gisfﬁ{}mt 5

First, a first subframe period SFI” starts. A scanni
first scannithhe ipobaritics2of tlowmespechive. cukmsupply TS 112, SBedwko bl ikae
1132 sho [ FIG. 13ﬁB)) i s.selected on a |ine basis, and current is
i nput th ouﬂ&ﬁé‘ﬁ%‘?ﬁgﬁhﬁ § PRlarities, eAnpections ef theacapdoiier klomenh 1B Gand3he) or

t he capacit «?GE«T{ 31 i0.Fl 13(B)). The current has a val ue

correspondiﬁ%ld?{(ﬁe atllc%?#%ﬁg%?rﬁgb signal. 10 Upon term nation of a

| i ght eni ng peri odAdsdescBbsd ent | Qf st S,,..and

scanning i s perfor nedasgi m | ?rb%?g’ ?J%%ﬁ%g{sig%g?mﬁﬁﬁed gﬁggﬂzlg%% plggliteoéhéﬂil.mls

Then, a subdegubad abobé cambe froadly HIiBER IS twdNFpesanThe giré_l%yffl@ 'Erfgﬁftgt%d
S. shorter

simlarly. However, since the length of a lightenihg perio

than an ~addhEd¥ gerFsRenddg | fogHhe | videor signahoto tthe beignal thied. THES iype t he

i nput vigeo, i |l is erased or, current is trolled not to flowto the

i ght err]i%t t?(%fgesglpgagm,_ for example, the’ structures of Cl%&s 13(A) and 13(B). In the
respective siructures, the signal line driver circuit includes the signal current

control switch, as shovs_;n m FIGs. 1 and 2. ‘The other type iﬁputs a video signal

to the signal line, and inputs to the pixel current line a constant current unrelated

to the video signal, that is, the pixel as shown in FIG. 55(B). The structure

20 corresponds to, for example, FIGs. 13(C), 73(A), and 73(B). In this case, the

signal line driver circuit, as those of FIGs. 36 and 37, does not include the signal

current control switch.

Hereinafter, timing charts comresponding to the above-described pixel

* types will be described. First, cases where digital gradation and time gradation

25 are combined. However, it is variable depending on, for example, the pixel type

or the structure of the signal line driver circuit, Thus, timing charts for the
respective structures will be described.

First, the pixel type that inputs the current corresponding to the video

signal to the signal line will be described hereinafter. The pixel is assumed to

30 have the structure of FIG. 13(A) or 13(B). The sighal line driver circuit is
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To erase the video signal, the second scanning line (such as the second
scanning line 1103 i'n FIG 13(A) or the second scanning line 1133 in FIG
13(B)) is selected on a line basis. As a result, the video sk bﬁﬁﬂ 100&;
erased to cause the light emtting elenent to be in the non-em ssion
state. Then, a subsequent subfrane 20 period SF4 starts. Also in this

st age, scanglisn i‘fftgﬁﬂi%rmd simlar to the case of the subfranme period
SF3; and th ?‘ﬁﬂﬁ tthe gtrustoreat FIGQ. BtALem3(B)nt dheréming ohairimstiadeasd at e
simlarly. ReskdhR&IF oy g is the timng chart relevant to- the inmge _
di splay operation, that I's, pixel operation. Next, described hereinafter

Is a timng chart AIZP a8kuihb@ t i ape ' t rrent. s ce,,

circuit disposed in the ‘;i gna‘?’el wgg%?ﬁvg?&dgﬁpg%%{m fkg’ffﬁ%f‘éedga%f%r Fl}fg

t he setti ngnparhesdf Bupfiaimesvis foor $oOiiR cobvenidide d@siﬁﬁﬂﬁ&fﬁg ﬁiecéll{sﬁijﬂﬁon,
anong ..

' for_.which the setti n&ﬂoperation shoul d "be” perforne

source ci rcij.t ]
the pl urati €4Sbf 2 difst subiramgr peried rSEl tstartsThuA, scanhings dinei (suchope IR} ifRG:

cannot - be . ' he wi sj.gnal is varying, that is, during the
30 addr esspgéé“?%@sﬁ?ﬁﬂhbgébeww tiﬁﬁai pitherfirs é@f?nmgg bp@rlelﬁﬂcshomgin
attenpted 8 : ri r.es eri,ad,.  the.video si.gnal_ is
varyirrﬁg in gﬁhé?@?ﬁ%? g?g%tu 618gg&%ﬁ?ﬁsggoﬁlf%@?m@épp%ﬂ%!@gﬁbPé‘%ﬁ’é&ﬂlﬁ c,
the input o tascthe af éine ur10e § ' | . ' | J :

put ofrchtdsahe afgriahing Ur0g ih e 13¢AY ok E%ﬁ% S%Eelﬁé AstinfiG .

driver circuit is perfornmed between the ress p Suc

Ta2) in each3RMfr parertd hasen valuct berrsgicnidig apettat i g i Wd® %yn’gf.”t

line driver .circuit should be perforne uring

-

source cjfceit of the signal _
a per oct? oFan AR bk Fibisnies petiod it oncrubgbgoen abfiente paia S | or
or the curgg] . cuj | sposed in the si i ne driver circui
shoul d be per ﬂ%’r mrrgid)kgdr'&?‘fﬁrég{s eé%(fri“h %‘B?e‘?aéttpc;he iat ggg)!‘el' spbirgmeperiedn®H 1.t han
t he addr essThed, adsuldsqedi\WoubfParhf 5irffad w3 | | S AL AT AL
operation nmay be pe_rfo(rlmad during aﬁ%)re%(ll 05?3 b%ﬁwge%m?%z:ggwe& pﬁgﬁqrﬁl&d-rm
and the addsisglarlyer iRuvaesd, since tiylengttoef & MifRsing PE#HHY Ta3 9@%&‘??%5 n
t he address [ﬁﬁ_l’l od Tai and_the address period TO, ~or rmay be perforned by
usi ng bot h P¥fdesePsrer Tapn lightiis foiced witite baenyitted.al Thyt of, the dhpitngideo
operat i P&k re di sposed i he peri bet ween t he address period
15 Tal gfr%d %‘Eﬁd% rﬁl’ Jone %‘8?‘51?&5 CBBE‘PL‘F?? SRt R Hoge tapherdighb emditingodement.
Further, - To erase the video signal, the second scanning line (such as the second scanning
line 1103 in FIG. 13(A) or the second scanning line 1133 in FIG. 13(B)) is
sclected on a line basis. As a result, the video signal is erased to cause the ]ight
emitting element to be in the non-emission state. Then, a subsequent subframe
20 period SF4 starts. . Also in this stage, scanning is performed similar to the case of
the subframe period SF3; and the light emitting element is brought ‘into the
non-emission state similarly.
Described above is the timing chart relevant to. the image display
operation, that is, pixel operation. Next, described hereinafter is a timing chart
25 of the setting operation for the current source circuit disposed in the signal line
driver circuit. In this case, during the setting period Tc, the video signal is used
to specify a current source circuit for which the 'settin-g operation should be
performed among the plurality of current source circuits. Thus, the setting
operation cannot be performed while the video signal is varying, that .is, during the

30 address period. The reason is that, while the setting operation is attempted
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I nstead of providing.one setting operation periods Th, a plurality of
setting operation periods Tb may be di sposed in the period between the
address periods Ta2 and Ta3. - Next, the pixel has supposedly tHel ARR 1008 ure
of either. FIG 13(A) or FIG 20 13(B), and the signal line driver circuit
I ncl udes supposedly the storage circuit 451 as in the structures of FIGS.

27 and 28. SQihce tini chart. rel evant, to the inage . display operation,
that is, th@‘%‘?&e‘ﬁ‘e o?)fgﬂgﬁﬁ dgriofls the Widgo signalniy vaewsei Bedmamwye different

descri pti ondddeqn ﬂ‘iﬂé'ﬁrpa% omtted here. FIG 75 shows timng of the
setting opelﬁe}?ig%?or tl c&urrent source circuit di sposed in the signal

l'ine dritver circuld be Afork BpédificSIRpERGrafieof WMe urtdit sUlHL TR thk S

varying, information related to a current source circuit. In a colunn”for
whi ch the sdgnallinodevet coauitds perfoomed betweeh dhel aldrebsd Pefibas AGRKChY Tyi t
451. Thuz, I n &h case where the current source circuit is capable of

si mul t an@olld, B@%%Fﬁ?‘h@u@ﬁﬁmdm% dencs; ithe, seitimg: operatiputof thpenatdmn,
the setting, | be tforned even in. e address period. 30
Thus, - set ¢ e Arbflof B REnAICHRT S Pl beskriracddinseppied
setting 90 die AMRNABLGdE | peg . (- 1D nd I61. During the
setting period Tc, a cu?ér:sgﬁt sgijréﬁeééc%?‘?lggpg’t %Egt%ﬁccﬁje{%téo%g?rtlﬁlﬁdmnen% :

operati on isuper ¢iocuitdisposckinabt einadlide drfier %ﬁbﬁﬁ@ﬂoﬂ%@ééﬁ&xﬂ&f HngS
then comenced. Thus, in the Structure where the current Source circurt of
the signal SHHRE apeiadion qrarindstiTehito Tbduvthen tumsthe pidresy pefod, e sieivi i

ti t [ L ' t put _of t toth [ 1),
cbtt ng Wpdrt B JaFthiziChet The FouE,pbmtion ok ol pertmancidhng petiod.
Thus, Wl | ] Fl,&s. . 74 . 5 tti
oper at o parvach d el Ao A1 id e hiiffSss PERRE Talr ot bé R toeh al |
the currenduringua gRrioldr Betivesn Ahs RIAIBIESSs | fridte T2 398! the! étgirFHsi Y&hof TaSUbt

respectively 10 performthe setting operation can be reduced:

Al ternati vangy betperisemeddyusingdotihe petibds. s el additiopewaile Qhe ipturatify ef ned
for the 'cur'rﬁnt source ci r,caéii ~can be prolonged, Consequently, the setting
oper at i on CEHUISORERERR pedods Th ass dispopedyincthe pestsidshatweenighe addresieperiodt i on

S gnal et 38 BhCbub YR BhorebRn et Hhr B e o6t v Puer
instead of providing one “setting operation periods Tb, a plurality of setting
operation periods Tb may be disposed i}l the period betwee;l the address periods
Ta2 and Ta3. :

Next, the pixel has supposedly the structure of either FIG. 13(A) or FIG.

20 13(B), and the signal line driver circuit includes supposedly the storage circuit 451

as in the structures of FIGs. 27 and 28. Since timing chart relevant to the image

display operation, that is, the pixel operation, is similar to that described above, a

description thereof will be omitted here. FIG. 75 shows timing of the setting

operation for the current source circuit disposed in the signal line driver circuft.

25 In the shown case, even when the video signal is varyihg, information related to a
current source circuit in a column for which ihe setting operation is performed is

held in the storage circuit 451. Thus, in the case where the current source circuit

is capable of simultancously performing the setting operation and the input

operation, the setting operaﬁﬁn can be performed even in. the address period.

30 Thus, setting periods Tc are respectively provided before, for example, setting
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signal to the pi-xel current line. The signal line dri-ver circuit is assuned
to have the structur'e of FIG 55(A). The pixel is assuned to have the
structure of, for example, FIG 13(C), 55(B), 73(A), or 73(B)171ARR 2086
af orenenti oned pixel, however, the setting operation needs-to be perforned
also for the current source 20 circuit disposed in the pixel. Thus, the

oper L1 on Obpbiof el IR LAY bud it oRAE b e "
per r ng_ Ltk A0CRE] 4 MY i Bl BT S efed S °

timng chart in the case where the set ! :
oper ati on othet settimgiop@atiof period iS ithéiedmafentdE PTEES. i Qs &h

| . 2 e dh?
simultaneously, that is, atimng chart In tﬁﬂeE case’v\geret e pl erF%ta t he

structure @WrEiGouIG AreuiFiof she signal linegkivei sficait capasimultaneousipeifbrm
operati og {el ated to the switching transistor of the pixel, the driving
transi st o , Wen¥etting opegalion and ke inputcppesationdputput Sifnowrartido theepiati)pas

are al nost t hos criped 30,apove,. they will be briefly
descrj bed. %—‘?{rigg gﬁgraﬁipﬁg@gbﬁeiﬁ@, & Prayad Veé‘t'é‘r'r‘g address porighr 2006 A
scanning line (fiTei I; [ ' Oy i l ected on a
line basis, and a vﬁ’zaggagqlg%ng t{ﬁg i nprﬁ bﬁ%&%%%ﬁi}%nﬁd ?sné“ft‘%)i a?f&Pgl i ne
1121 in ‘Fl Qperdia periodhean bdgnosidedal AccoRfifiRatid porfod ahﬁﬁg%hiéﬂfan' the Y
be a current. Upon termnation of a lightening perlod Tsl, @-subsequent
subfranme pePYERNtSIOUIes Lirenitssdispaset annthegsigaabditfeo driwdr Livcuita kespectiVdycase
of the fliorst iu'bf rtﬁme eriod SEI. Then, a subsequent subfrane period SF3
starts, ‘and*ZCHAhiMg SFEINgPPURHRY Cag; bs reducgd. tivedy,nbe péreod dnging of
a | i ghteni nghRer fd i han an -address period Ta3, light is
forced not toﬁ'gleﬂ%ms%?éﬁ.épﬁigﬁéé §£ é%@rﬂffguﬁor\f?‘&eﬂm%qg?%m‘? SRt ean be
current is protdiged| edCai@eqheéntly, et Serlifi® dpediion Bah! | SR wi

erase the input g\?i deo si g%al , ){heesecéng @:ﬁ%?ﬁgealhl ‘rjlggqﬁe sec%gps%gﬁni ng
line 1123 highenmeciHBC)) is selected on a line basis. As a result, the

video signal is rased, and the driving TFT 1127 is brought into the OFF
state. Thus, the N¢gnhe deseriptiopgwill dieegitven cofnthsepinchdype thatt mpubea video

o, .58, gt s ing e RARRS L SHRAAATE AR e e
period SF3 sigehllth ghé pesdl tchh%ﬂt BnETeThe skl HoUNer circuit is assumed to have
| _.tl}e structure of FIG. 55(A). The i)ixcl is assumed to have the structure of, for
example, FIG. 13(C), 55(B), 73(A), or 73(B). In the aforementioned pixel,
however, the setting operation needs to be performed also for the current so.u_rce
20 circuit disposed in the pixel. Thus, the operation of the current source circuit of
the pixel is variable depending on whether the current source circuit is capable of
simultaneously performing the setting operation and the input operation. FIG. 76
shows a timing chart in the case where the setting operation and the input
operation of the current source circuit of the pixel can be performed
25 simult:fmeously,' that is, a timing chart in the case where the pixel has the structure
of FIG. 13(C). - | '
First, the image display operation, that is, ope}ations related to the
switching transistor of the pixel, the driving transistor, and the like will be

described below. Since the- operations are almost the same as those described

30 above, they will be briefly described. First, a first subframe period SF1 starts.
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into the non-em ssion state simlarly. Next, the setting operation for the
current source circui't of the pixel will be describéd. In the structure of
FIG 13(C), the setting operation and the input operation of f@ipﬁqwsent
source circuit of the pixel can-be perfornmed 20 simultaneously.
Accordingly, the setti-ng operation for the current source circuit of the

pi xel can b erforned wi.th an arbjtrary tinng. During the setting period
Tc, the vi dg‘o&?i“ﬂ’r?ﬁr?’% éacafﬂél%’éeﬁflﬁa 18§l e AB(CHdsiselecied oaua ling basighi ch

the setting akkow; (forned.. .Thus, .the . setfli ration
cannot be pgﬁ?grﬁgg&\?\ﬁ%{ﬂg% ﬂlgg\?i Z)Hggiagﬂgfla% E“?/Q‘ﬁ?ﬁg‘}n@c iﬁfﬁbﬁ)@slmﬁﬂg
t he addr essTher viddo al d3seflihnaityhat Id e i 0 tiongis
attenpted during gheﬁaggdress peri (1)13 ﬁt Plr(e) édegﬁ{;ﬁtgﬁg%iﬁ;eqvaa%;ﬁlhﬁa*’i nqpé’r‘?ners
di f ferent digsmiition obatlightemingeperideh®el, d Bubequemssubifins géﬁb&‘@@ﬁﬁﬁ&i on
and the in%ﬁ oper.ation (output of current to the pixel) of the current
source ci¥ ctiq seqnning ds peghoamed; similar ito dhe aiase wiftthe fimsbsulifeame [peHiOdeSF1 .

si mul t aneou S own in F 30 74, .t setting operation of the
current. so%%(% gi F‘?&eﬂ“?ﬂt ?H‘é‘%’iﬂﬁnHFnPﬁj nglg%iﬁt@’é?a gnd 1scanpimg ipEeriormed; t
shoul d be pggfigried ' : Derd . .ess_peri-ngds n
concurrently, i h?s%%g&b%gggtt#%ge@ &ﬁg‘@ﬂ%}%ﬁ&e&?gr@g ISFﬂ?‘ﬁ%‘ than ap

(i nput  opeaddresnpefiod B3¢ Yiohe it f6RIGHCRCIY BY t hgps 5] A
circuit) is ot l|;erfor rreg. ggw t he ot hertcﬁ;lﬁg,éjiﬂg‘fe?heq‘ggggg}tathce ﬂé@@t gfndgy’

oper ati on afinelHs aragad: oG cunsEdr iatdomtrolledtrm tto flow o e tlighe ehlifting deen®f
the currgnt. sourcgléci rcuit, of the signal line driver circuit can be
perfornmed st WiTEERGIAY video sigpal the:sqooed spamningdinegha $evgnd seamting tinef

t he current 161 b -Of 1 h ignal. line driver- circujt _should be
pﬁrf?rrre]g %ﬁ}%ﬁg?gﬁ%ﬁt&ﬁlg’gﬁ&c b_@?‘?odés ALEW it Vidsﬁo_t?ﬂgﬁaltis_m' Sg
charts of F , ang dffingMIEe : -\ Oft S i op i Qn r.i ods
10 Th are disposed-in-the lI[l)eri od 1bet J\gew@éﬁg?d{hgsgtgeﬁﬁgﬁs%ﬁ%’ lglﬁ(}?éﬁz

only one swmitting cloercats orarpeid dstofiphimeitdethdi sBASAHissRIBX tstaté he Phese! ahas
supposedly the structure of FIG 13(C), and the signal [line driver dircuit .
i ncl udes sufiPSCBAny sepigame fegigd T4 starts. 48dsasn ihis stage stoauntngr ie perfoimet Gs .

59,2 B, S e Rald IR, Sl SR S o TS o it
descri pti onintd@ieqRin-emission state similarly.

' Next, the' sefting operation for the current source circuit of the pixel will
be described. In the structure of FIG._ 13(C), the setting operation and the input
operation of the current source circuit of the pixel can be performed

20 simultanequsly. Accordingly, the setting operation for the current source circuit
of the pixel can be performed with an arbitrary timing,

During the setting period Tc, the video signal is used to specify a current
source circuit for which the setting operation should be performed. Thus, the
setting operation cannot be performed while the video signal is varying, that is,

25 during the address period. The reason is that, while the setting operation is
attempted during the address period, the video signal is varying in manners
different depending on the image. Hence, in the case the seiting operation and
‘the input operation (output of current to the pixel) of the current sousce circuit of
the signal line driver circuit cannot be performed simultaneously, as simwn in FIG.

30 76, the setting operation of the current.source circuit of the signal line driver
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will be omtted here. Referring to FIGs. 78 and 79, timngs of the setting
operations for the current source circuit "disposed inh the signal l|ine
driver circuit wll be described below In the shown case, SH‘@C@R 20
information related to a current source circuit for which the setti%ﬁg
operation is perforned is, held in the 20 storage circuit 451, even when

the video sj S rying, .the sett.ing operation of the current source .
circuit canhggﬁhewa)‘x% l%ﬁf?éf"efjn%f'ﬁpg -3t Petded rketweent pddresp dreriods, radar e
respectivel ntied hef fQr e, setting operation petiods Thi
and Tb5. DJ%?]% thg?’séjt?:tgi%gﬁl &rog)gaaqipgl@ér e e e of; ﬂl?l P”?egrémtph
the setti ngpaptivatofothd suRehf S6ured difcusebeGhe i dliﬁ@‘?lrﬁf%ﬂdigﬁijz?r%&'- on

period is then 25 comenced. Thus, the setting operation period. and the

li ke can bep@ifoumetbd Opvibe dther hendydinr thescaer thedsetfing tdperaionughd e WG
the setting operation and the input operation cannot be perforned

si mul t an@ou@P§Fation (QHpyhof Aurers tobe pixal) of theecwssenti soyrespeiratit ofithiessighadi ng
performed f t . t source af th i xel; the setting oQperation cannot
be. 30 porf oie st iR i B Serfomie sftiilaricottsp dScihavih ShaTGr ghl el ne
driver circgtfi : 0) tdy - t r nt ,needs.to.be
made such thé?n%%gﬁti?or?g Bgetrg?o‘g“@tigsaﬁ%e?g%% 8letd8€é$€(§)rsg}?d§g? ee{ip]v% cucu?t

oper ation i shquid berpeefbrined duiingca pefod b%ﬁ#ééiﬁaﬂﬁre&i‘?cri@ﬂl@ﬁe!fkcm%}guﬁafoalthﬁ' o gt

the storage . circuit 451 is nodified during the setting period Tc
no current YeMREchyty ofiFlGe0E6 andt7pevliite thet plaralitytofngtime bpeiation potigels as

5 shown j.n G 78, for.exanple, setting, periods Tc need to be provided
after tHh fiétaffi" ﬂb“%fbféia’cw‘?{m éﬁwmy%hmdﬂﬁésmen@dsrﬁd@nd 'Hafgmnly one
structure wWags . l-ng. ratio nd.the input operation of the
current source%?ﬁ%&f@ﬁ?%ir}agﬁ%%??’& SSf“rrultaneously-, as shown in FIG

79, the setting aveftatlieopixéPRas saq)poesalﬁz%g%@kufcﬁfrewmﬁqﬁ, M‘é?s(ij%hpc“”

of the signal |ine driver circuit 'even while 10 the setting”operati S
“bei ng per f dinedriver cir¢uit inoludest supposediy cthe tsterage xéicuit 40ICH B i $ttudiiRes
|G 79, many _setting operation periods can be

tplr aningeghaktéfc‘gﬂg%& 3;}1,; ¢he pHIcEqYtiming fhasinplatedity thenienager display superation,
the- set oeng BoRe e sl ot fBR is strbler foYBL Faeribpaipovere dpsmoipriiberess
\gﬁlur gnl t h_gars]\eigte Ibgggxlhztrt]égtggfe@é.l ORekeirifE" {PFIBY. 78 an§2F9) GHIAE of A S&ting
_Operations for the current source circuit disposed in the signal line driver circuit
Wiﬂ be described below. In the shown case, since information related to a
_current source circuit for which the setting operation is performed is held iﬁ the
20 storage circuit 451, even when the video signal is varying, the setting operation of
the current source circuit can be performed. Thus, in this structure, setting .
periods Tc are respectively provided before, for example, setting operation periods
Tbl and TbS. During the setting period Tc, a current source circuit for which the
- setting operation is performed is selected, and the setting operation period is then
25 commenced. Thus, the setting operation period Tb5 and the like can be provided
even in the address period.
In the structure where the setting operation and. the input operatidn cannot
be performed simultaneously,‘as shown in FIG. 78, while the setting operation is
being performed for the currcni source of the pixel, the setting operation cannot be ”

30 performed for the current source circuit disposed in the signal line driver circuit.
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Consequent |y, _-the setting operation can be perforned even nore precisely.

Next, the pixel has supposedly the structure of FIG  13(C)), aadz Q&ez ﬁg’ngnal
line driver circuit includes supposedly the storage circuit 432 008" he
structure of FIG 61. Since a timng chart related to the inage display
operation, that is, the 20 pixel operation, is simlar to that described

above, a d j-pti hereof wil be, omtted here. FIG 80 .shows the '
i Chg)%gﬁ‘S&‘é’F’é'ﬁFB‘ﬁnL gFcdsh o bermade suehhthatea setting peritdsTosisd i n

timng of the set
the si | ' ' ks when the vid

Si'anal 1o, Vary e bk She Siltine SiRebith X BERGBRRE fof LR cviTnsautEe %itbpage
circuit 45lpixehendeddta i tiRpstosddeosira@fit 45 i€ HiddBfitd BBHRE In€ LAl il 48 2°

performed. Hence, the setting operation can be pertfor even

address pefd gt np cusigat sounee cirseitaoes not pedonnlthe patting Opefdtiore NaPhES ok he
setting gpepation an arbitrarily period and the’lTke.

g@ Ellgri:n nate durin |
Thus, seft iﬁ#&wdbm - 16> 19fcknmple, siting perieds dedngssf ter be previded taftey the
operation afst t i rQui dispased i.i the pixel is
per f or med. %ﬁe@gw{:ﬁgﬁogéﬁﬁfﬁﬁca 0y 00{%’8?3@"3& ARt 18§ sBrcdyxen where thet he
addr ess perdettihd bpetionOhhd fe lilBut tg | line.. 94 1 2 APR
2006 Accordin gt)opt his structﬁrle,ﬁui?g%ﬁgﬁyaf %eﬁgfﬂr%%{ygogﬁﬁ B’éc‘b‘ r‘faBrﬁ%d
for |ength psriormed siemiltaiedusliyngs Whoh D FIER 19, "heORATiAL | QWbrRion NGnCHEL ' €Nt
source circuit of the pixel 1s perforned and the I'ength“of" the period
duri ng }/\,hi diTiosgeddor ﬂ#‘g‘_"&fp@ﬂ@mlu]te CImuét a%ﬂﬁgigm tllllltg:iCdﬂS‘iﬁe oﬁlicﬁméﬁen%hﬁ@e
si gna ney dr circuit i.s perfor : Xt , -81 shows a tim ng
chart i %bt ﬁ]é‘gcggég‘{%?é’%ﬂ{% 1%"@818 iperigrmed ofort thsecument soirge sof the guxel.
signal to tAwcsim the ' stant current wunrel ated to
the video signal to the gll‘%c%&r?rg%é\%%m;ﬁé TBHRC BFHBS IRPrakion: PsEPHS ng
operati on and bherévided. opet@idinglyOthd Perisd dus i E.C U f.th
pi xel cannot be perforned siml ?’ineou ly, t haif?]tgl ?,qwéﬂr:lg{]ﬁﬂggc%ﬂs%c@h%@ég? he .
pi xel has tHEuss ﬁﬁ@%ﬁé i ¢ho kighalling 3rier wirchd( Bypedtives§ peofnethtnRuifpoe
di spl ay operation, 't hebtset IS gperat ions related to the 'switching tranststor
and the dri¥ 'lg?élot“r G#8 0g; Frdugeds hAlisinatively,athe perdod idueingamhichutthe asettig | y
the sangs agpbARRG i eschi bed case .shown i.n FIG, 76, they will
be briefly descri bé%.ﬁérl?‘?‘g’?é,algﬁ’? | P gn%o-lﬁﬁ? i gicusk cansth tprolonged.
scanni ng | iGoms¢quesnsly, feartinopdraiién &4 Be bRHBIHLD 7‘% ¢ and 15
73(B)) is selected on a Ii nﬂey%%si s, and Sl"el gg%%&%ﬁirﬁ#gir?% ‘{]Y' t hrough a
signal |ine Next, the pixel has supposedly the structure of FIG. 13(C), and the signal
- line driver circuit includes supposedly the storage circuit 451 as.in the structure of
FIG. 61. Since a timing chart related to the image display operation, that is, the
.20 pixel o_pcration., is similar to that described above, s; description thereof will be
omitted here. FIG. 80 shows the timing of the setting operation for the current
source circuit disposed in the signal line driver circuit. In the showﬁ case, even
when the video signal is varying, since predcterniincd information is held in the
storage circuit 451, the setting operation of the current source circuit can be
25 performed. Hence, the setting operation can be performed even in the address
period. In addition, use of the logical operator 452 enables the setting operation
to terminate during an arbi-t-rarily'-period and the like. Thus, setting periods Tc
need not to be provided before the setting operation of the current source circuit
disposed in"the pixel is performed. The setting 'operation can also be terminated-

30 even during the address period by contrelling the second stdrage control line.
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(signal line 1121 in FI.Gs. 73(A) and 73(B)). The video signal is ordinarily
a voltage, but it may ‘be a current. Upon ternination of a lightening
period Tsl, a subsequent subframe period SF2 starts, and scan-piergRima
performed simlar to the case of the subframe period SF1. Then, a ~
subsequent subfranme period SF3 starts, 20 and scanning is perforned

simlarly. ., sipce the length of a lightening period.Ts3 is shorter
t han t hat o1|‘_R gﬁo\@g“&r %’sg“‘ﬁéfmﬁﬂqua&blﬂfwdeHSMI cen beoperfornial f(ﬁm'ehﬁﬂ{jg
That is, tthé%%dVdﬁ%%ﬂ@?k%és t?rased of current is controlled not ¥o
flowto the light emttihg erentntc g pcEion; of heequmentsourenciréuidbof the
flowi ng in pikel isipghformettdndnge 9L : .second scanping line (the.
second'scanraifggel ine 25 1123 iﬁ Fllﬁ%ﬁrl;l%?%:;%nﬁg(%ngﬁgéﬂﬁé?ﬁwlmmu
state on a | Beent. sonsceacirartibf the sigfal 388 dMvel Eikcedit % pdifo DL opONt [into
the OFF state. Thys, rent-fl ow pat hgsﬁare bﬁ'ggggﬁﬂ&ggnﬂé&?f@l?‘#ght

C
emtting el ements ﬁfé}bﬂnﬁbﬂwsmtiminguehmrin ahi¢ s Whedd ﬁfee%ix-gp?@of ?lge

‘in this stage, scanning

subsequent g Qd . SF4. starts. Al so |

per f or ned azyﬁ{@@l@g@é videq ﬁ'gngﬂlﬂ‘ a‘érﬁégqﬁﬂmmﬂ%enﬁnbms @hdonstiint birfiens 30
el ement s ar eankslaedhd the -egssion-state simlarly. 95 Next, the
setting operation for tﬁgictgtgr? entq 03@%%&@?@?‘8% ﬁﬂ%faﬂsirf@qgumntlwthe setiing

descri bed. Pperationsmdubeunpst Operkliss of ?ﬁée; @ﬁn@lﬂdsq@éegéygtg? g’if i@% ;;ixrég icapaated b

operation E’nd the input operation of t curren

in the pi xeP®PsHpEmed simplianernshy thatris) inahe Q4sd ' t he setting
oper at i op f gf I};Ilqe Z%G{ent ? éﬁurce, ci r{;uit of tﬁ’geﬁ%%ﬁgh?{%ﬂﬁe& Y61 med
whil e the current )cé’rc_':l)’ bt ToiEst, tslﬂmepithtelinia.gendisglﬁygapgﬁtjoﬁ, tehge ijoput
operation, phahtit ot rrent is flowing to the'light emtting’

el ement. In gﬁgi ‘tn?solﬁem? EZ" e Kehipg dransisinr and the driving traosistooof e sixef Ui t

di sposed -i nanchthedilgnade sub ' ' ' aul.d be perforped durin a
per!ood other than a peri ogﬁgﬁﬂlxgﬁ?ﬁﬁc‘ﬁ%%%ésgdflr‘gﬁﬁgg iAeseribied cape Sbtgwnhe

pi xel is 10MpEForfi theyt mallsked biie@lyopeycabban r bet ween .t
address perj,ods. ,Si nce.t_h% case i 5 as de'gg'rige ,gfg%&ei, &ﬁﬁ&a"%%tﬂemd Sf1
oper ation f(ﬁ ¥hercifpaing lige (fisst stanouig liné 1122 Wi &@hersHPPids o3 L4 med

during asnormypiten ried . (Td3 or Td4); and the.setting ope 'on of
t he current sgg?ffc&e&(i:%d?%?ﬁ aoﬁ“"t'h 15 Ykt videorrdganiis énpuithomigh @ Siguhblike

per formed Ksignek knaddigs i L 065, ; hows, 15.-a timing chart in the
case where setting operati gg‘s}b'a?g(Ap):%l?%rﬁléﬁf o\fﬁlehgl Qr $igRel issendinarilyi a cui t

di sposed i voltage,hutel miy beg aerent! JURA BEmRRILAST a(ﬁgéteﬁpndg ggrAi'gd Ts1, a
spbsequcnt subframe period SF2 starts, and scanning is performed similar to the

case of the subffame period SF1. Then, a subsequent subframe period SF3 starts,
20 and scanning is pcrformcd similarly. However, since the length of a lightening
- period Ts3 is shorter than that of an address period Ta3, liglﬁ 1s forced not to be
emitted. That is, the input video signal is erased or current is controlled'ﬁot to

flow to the light emitiing clement. In order to prevent current from flowing in

the light emitting element, the second scanning line (the second scanning line
25 1123 in FIG. 13(C)) i§ put into a non-selected state on a line basis. As a result
the easing TFT 1127 is brought into thé OFF state. Thus, current-flow paths ar;
blocked, and the light cmitting elements can be brought into the non—enﬁssion '
state. Then, a subsequent subframe period SF4 starts.  Also in this stage,

scanning is performed as in the case of the subframe period SF3 and light emitting

30 elements are brought into the non-emission state similarly.
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of subfrane periods SF3 and SF4, and in addition, the setting operationis
perfornmed for current source circuit of the signal line driver circuit
during a period between the address periods Tat and Ta2 or betmrgﬂzﬁﬁ§
address periods Ta2 and 20 Ta3. Note that there is a case in ﬁh S
difficult to precisely performthe setting operation for the current
source circuit disposed in the pixel since the period during which the-

The pixel 15 shortanine P opdthubt Pof el G Sof Guctfout phite paled et ns
snoun 1 b Gt T et s o9, ot GRSt
oot e o o Eor e FL G B5 s, AU EONed i Bt conno
operation_f !3? %FEFE’“E'Ba rsé‘i'ﬂﬁﬁé’éﬁﬂl@@ cheuingly, thasettingnaperatio for theecurgértc Ui t
the ot ner’ husEl Eirfhit 3 the BT sn SRS, pefarme d vule the umpre swse sovuiting
ohd “the i nputh Bo s Shadabinthe bt bherhoh Wiafld Ml i wléatyS Hiing
Fre 750 n?ﬁ“h%{()i%l)ﬂ, TG e oo hadonh ¥hesEfing! Bferalifn oF (i CClG©f
storage ci r¥Qree gisquit dispgsechin thersignal dine Mvﬂﬁfﬁ%@tmﬁ'é@g?’fg'ﬂﬁﬁgﬁg?;g ginng

chart regarg| he | e display operation,

is simlar f gg'g‘ﬁ‘if’ﬁw&gg%’? AR Oétfﬁwl,g Whirds thei grrrent sobrecamfcuiti of thb pixediist ed
here. FI165. pétforafif L f the setting ogeratjons "for the
current source Gi r%ﬁﬁsﬁpg%/gglg@liﬁﬁsan@%er TH¥: bthﬁE!lﬁ}‘ﬁfQ«feﬁmmdﬁ: In the
shown case, even Sihedthid€asei idQQ dekeiBdd | IRV ) ned
information is held in the sl_t orage ci rc.giﬁ?‘;%g}feﬂ%@%o?@{r%g(%g g.céléjfet“itng
operation c®irechenit ofnthd piacl sheulduse ?Bt‘fosmedqmrﬁig ﬁbﬂdn-li%ﬂ_ﬂéﬁi“h P@fi&ﬁ ng
periods Tc P? ref qtlvehy provi ded before, for exanple, e setg[ ng
operation p@ Pods! $ba g IhE s§ttingeopesatiom gf ghe icuttemt sowce eincaittof gheisignal
circuit fory Iz -he . ' opey ati is perfqQrned is selected, and, the
setting opefng}tlwiy(l)ﬁé}l H%é‘flaié)gﬂ@g?t 5#?% 88‘.’ aﬁ*ﬁ{?é,s PgHOdhH oWHIG S FFmwWS3, .

f g(rj exaitpl e tit(;ii@g ehhit|ifl Ghe QASE FHePd sOBLE Whel RionL 2 l?eei“fcprgrr?c\@ f39nE Sikcn the
address period. =~ . ] _ o ' )
: source circuit disposed in the pixel during non-lightening periods (Td3 and Td4)

~of subframe periods SF3 and SF4, and in addition, the setting opcration is

performed for current source circuit of the signal line driver circuit during a périod

“between the address periods Tal and Ta2 or between the ‘address periods Ta2 and

20 Ta3. | |

Note that there is a case in which it is difficult to precisely i)erfofm the

setting operation for the current source circuit disposed in the pixel since the

_- period during which the setting operation is pérformed for the current source

circuit disposed in the pixel is short only with the non-lightening period. In this

25 case, as shown in FIGs. 82 and 83, it may be such that a non-lightening period is

forcedly is provided before each address period, and the setﬁng operation is

performed for the current source circuit of the pixel in the non—lightening period.
Here, FIG, 82 shows a case ‘where the setting operation for the current source-

circuit in the signal line driver circuit and the input operation thereof cannot be

30 performed simultaneously. On the other hand, FIG. 83 shows a case where the
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In the structure where the setting operation and the input operation of the’
current source circuit cannot be perforned sinultaneously;, as shown in FIG
84, while the setting operation is being performed for the current source
of the pixel, 20 the setting operation cannot be perforned for tt2h&PRCIIIF ent
source circuit disposed in the signal line driver circuit. In this case,
the arrangenent needs to be nmade such that a setting period Tc is provided

before the g | | SirR . . t cur t source of the

pi xel , and datlagi c?ﬁgélgtr%ﬂgge Cl ﬁgéﬁé&g@qﬁg %ﬂ?isf%ﬁi ?ﬁﬁrqsrhvgef cuttand j ng
period Tcl $he inpat.operationnkereod eat BEpEithfked sAfnEphsiper form the 25
setting operation, Thus, as shown 'in FIG 84, setting periods Tc need to
be provided afteNexhsaadeseriptiphewill te giten 0§ »pasatwinte Pl pikeYVhditiehe
ot her hand ; i% t he ‘:ﬁrlrg:q%zréﬁ where the setting operation and the input
oper at i on. oftrYeTe of EIln e/ HiB)cand thesignal dmer driverdcistuit inclundesitiey
as shown g n : t.p ng, operat i a e perforned for the
current sdou?ﬂég cl?@(ﬁlllu@ agil atiﬁé tb?gﬂgtq?%gﬁggﬁﬁsgé?ggbr c PIRCCY SHniRg; ghart he
setting operslar@inel the bRkpe d Poh-1 O, r.r-ent .APR 2006 .source
of the pi er%As §es?:ri bgd ﬁgﬁéﬁ%g%%@&%@gf gﬁtlﬁg&s p;%g%ti%zé Sﬁﬁqf?'%éﬁatm

and 85, mangescsibedi atpveper desopiptipar hefniogill be GaAwdRere N FI0R. R429%d 85
period. Accordingly, the period during which all the current source _
circuits di g'metamngswfeﬂ@i ptling loperationsifor ¢he cinrent soures pécuitvdibposeanial et €

the settin el be. reduced. ternatively, the period durin

whi ch t h:e g‘e}}%? ﬁéﬁﬁfoﬁﬁ? gﬁ‘]’% CFE“‘[Sgr flb F%Qfmw qaﬁéavw@grwbm tg@u:ide@ ﬁ;n!aluigst
can be I ! .2 tti.ng.operati gn can be perforned
even m)EIeOOpr egi sée’l ?}eaNéeig#ﬁﬂ{ghéelgggr}lﬁl&iﬁgn ]\ﬁnglhe?(ge"bi &%"@Pfﬂg@c Euthetelt he
pixel has tRecolinglyy Utselttngbpdration E2h B Rirfoiied) for HchEARA clrbfif

driver circuit includes the storage circuit 451 as int cture or FIG

61. Since alhwisafjingpeniodsshananti regpedtively prodded bofory, fop ekainipts) thé Bétinks
asm lar to that described above, a descriptio
e

t he pi xel operat.ion, . 1 ] |
t hereof wi | YPHBUOHPERR . g e satong pariodfong aiment soufcet discisefdri ng

i rver o r i e SRR opHGE S refbringl R RIE oA Tnedl S v peeiasiopi ng,
pr edet el npaticdfsomeRtionméAcdE ! iR, HEShIWA'RIACE 4 Hb cAahpl HROSng' v
operation period Th4 can be provided even in the address period.
In the structure where the setfing operation and the input operation of the
current source circuit canﬁot be performed simultaneously, as shown in FIG. 84,
| - while the setting operation is being performed for the current soufce of the pixel,

20 the setting operation cannot be performed for the current source circuit disposed in
the signal line driver circuit. In this case, the arrangement needs to be made such
that a setting period Tc is provided before the setting operation is performed for
the current source of the pixel, and data in the storage circuit 451 is modified
during the setting period Tcl so that no current source circuit does not perform the

25 setting operation. Thus, as shown in FIG. 84, setting periods Tc need to be
provided gfter, as an example, the setting operation period Tb5. On the other
hand, in the structure where the sétting operation and the input operation of the
current source circuit can be performed simultaneously, as shown in FIG. 85, the

setting operation can be performed for the current source circuit of the signal liné

30 driver circuit even while the setting operation is being performed for the current
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setting operation can be performed for the current source circuit. Thus,
the setting operation can be also performed for the current source circuit
di sposed in the signal line- driver circuit even in the addresq-zo&;'ﬂjﬁlﬁ In
addition, control of 20 the |ogical operator 452 enabl es the set'tq (,F -
operation to termnate during an arbitrarily period. Thus, setting periods
Tc need not to be provided before execution of the setting operation of

t he current s@@tﬂe(iﬂftﬁég%l,t di sposed in the pixel. The setting operation
can also be termnated even at a hal fway point of the address period by

control 1ing the sdésodebcsibed absve,aticofling itd the M&ngrs F10;st %ﬁ%ﬁ%g,&ﬂyod

structure, arbjtrary adjustnent can be perforned ength o
during whi ERtMBOPEsation geripds asi b movided inwneciims Yeriod. ciﬁ(o"c@'tdingtgf e
t1ng

pi xel is perfor .and the length of the period during which the s
operation ope{lﬂge‘g'{ﬂ‘%ﬁ‘fhlcgcﬁ}f dke cpprent sovrcet piscuitsgdisposéchin dhe \signat i liei t

or addat 1 ort aaivel SRR RN fecttviy, | EaBlas e Settige Opetionsan: bedredaced.

Her ei naf t riv t oyt : f. dati

W11 b teser i paibeblp et ferid diiidy SyHICK (0 RBCoRAof is BEfpied 167 Ble "
W t he

FIG 13(A) eourresi®jurce Theultiognde prolengddi vV Tomseatatitly, | i
structure OB any.  one _of FI Gs. 5,_]!)49, geilﬁd. 50. Tﬂe t%yh&%géﬁgg%ienﬁaﬁg case
i s shown i nYfperfoymed exenmoragreciselys (the first scanning |ine 1102 shown
in PIG 13(A) or %lhe fi r‘ft scgnni ng line, 1132 shown in FIG 13(B)) is

sel ected on a |ine“Bhast desgHpben, wilbe givemof a masugwhere Biegpixel |lasethel 101

in FIG #3( & udird 8 ¥t | : S% current. has.a val ue .,
cor r espondi ng tot éat g;l F}térqg) vq]rggﬁﬁs)f gﬁhe f@agdg‘rﬁaﬁfl‘%‘?fsc%?m%é‘F@E‘[’fPSoﬂ'lerrade
on a line besme crclit #9Lts 9 IROSE&EFEOE FIGOFLL NStk W ihnidd D2t Erardi
performed through one 10 frane period. The t?lm' ngmg:hart rllfleé gﬁ%rgr?%arflwg
i mage di spl e lymgp_gh_ﬂdﬁy opheations that fig the petel oppeitidh] Winilasto A0S deikfld
above. Next,, the tim ng .of #he setting operation of the - current source
circuit di sP¥EdqrseHBtien dheteof will her pmetted hereui FIG. 186 thowdes timihg dthart
Ordinarily, of i $10H | f the current sourcg circyit disposed in
t he signal _015 | |é ne %rqb\%gért?é:ﬂl r%(:ru © TYIHR O e G e (Sl‘rﬂ%?sﬁ_ dnthe signak lingd .
Hence, a idrivdre circuf ONVANHHORAOWRNBse, LdRnS $ifen thP RIS} 's?é]na(ffist praery(fxllJ [rent
source circui't disposed.in &
predetermined information is held in the storage circuit 451. Accordingly, the
sefting operation can be performed for the current source circuit. Thus, the
setting operation can be also performed for the current source circuit disposed in
the signal line- driver circuit even in the address period. In addition, control of
20. the logical operator 452 enables the setting operation to terminate during an
arbitrarily period. Thus, setting periods Tc need not to be provided before
execution of the setting operation of the current source circuit disposed in the
pixel. The setting operation can also be terminated even at a halfway point of the
address period by controlling the second storage control line. According to this
25" structure, arbitrary adjustment can be performed for length of the period during
which the setting operation of the current source circuit of the pixel is performed
and ‘the length of the period during which the setting operation of the current
souree circuit of the signal line driver circuit is performed.
In the above, the timing charts in the cases where digital’ gradation and

30 time gradation‘arc combined have been described. Hereinafter, timing charts in

98




the signal line driver circuit cannot be perforned..; Thus, as shown in
FIG 9, a setting period Tc and a setting operation period Tb are provided
at the initial portion of each horizontal scanning period. Tz%n R? urrent
source circuit for 20 which the setting operation is perforne _i%P g ect ed
in the setting period Tc, and the setting operation is then performed in
the setting operation period Tb.. In this case, the period nay be set

i denti cal whehcase oéanalogpaadatibn Wigbedet@ibed he i nput  operation of the
current source circuit of the signal line driver circuit is perforned.
Next, a descri pti BHskithe pixslds assuméd o hase théstracinhe of iFI6, 13¢4) e 3(By.

structure oy Fl G A),or 13(B),. and the signal line driver circuit
i ncl udes t hg"e é!%}f’izi&ecqﬂr"&ﬁ icffgaéfs assymed tphave the siructere ol @y s of FlGhe
case where th t4dng ngh t:he i nput oper.ati can be .perforned
in the cur rg’r\?g’z‘g{gr%d; ngﬁflﬁﬁé gﬁ%ﬂi’% g]baticﬁ‘q’ff ’r?egll!l'gl“aﬁ'ﬁ ﬁé’%{; d’rgi%’%?mﬂg dogit
si nul t anepu@hy firkhecanatdd e P i : ' Oflqu . hown
in FIG 11. étI n :Ihi S caség, t he g%?’%‘f’ﬁ“g‘ %lgp{)%era ;52%10@? ﬁﬁts(g%nr]{rlﬂegﬁngg@r‘iée
circuit di sphnver it FIGhd XBY)nisl sdléated dni ¥ incchasis)idndOrierd ﬁﬁ@@@ﬁoﬁ%gs to
a

be perfornmed igl(ﬁ séate Where, for exanple, current does not Teak, a
di fferent ciigPahniing 611 im BlGt13(Agron Hidd indBlonl3(B)). eKherplment s a value

transi stor f I 4 apnd the transistgrs A, B, and C of. FIG 50 need
to be set té(ﬁ%%s O&E’éﬁc’a@@ Ogﬂ\ﬁo‘flge‘éﬁm-i oﬁ“épp‘???élﬂ@éﬂfisﬁ&cﬂpémdeo@n of
the currentiSOHLSR Hd R t ' |} river circuit. However, as
in the structure of Fl%ﬁhggfﬁl\ﬁh%ﬁregit%éﬁ&sﬁhgpe a&%BgrthPe‘&&,é]HQE\éﬁPHP
exanpl e, 10cuframetpelivdkage or input of a different current is enployed, such
currents need not_ be taken into account. - This enbodi nent may be
arbitrarily conbiheitiming chatioglatedto txianage displasOopadtiGbrdt g nhe pixelO

[ Enbodi nent_31 IL.n this enb%di_ nt, technical devices when performng col or
di spl ay wi | PPETRROR IS RS fescaibediabave. | N, theitiminggokthensstting oppratisedbidhe an

corar even SheqmoutcGreup AT AL S e ideliee SSETR P sfpervre
light emt tﬂ)ftﬁnﬁﬁl\y’; dife inpitt dperatioAof he dwifent 386irce circuit disposed in the signal
15 line driver circuit is performed through one frame period. Hence, as in the
conventional ones, the setting operation of the current source circuit disposed in
the signal line driver circuit cannot be performed. - Tlms, as shown in FIG. 9, a
setting period Tc and a setting operation period Tb are provided at the initiai
portion of each horizontal scanning period. Then, a current source circuit for
20 which the seiting operation is pcrforméd is selected in the setting period Tc, and
the setting operation is then performed in the setting operation period Tb. In this
case, the period may be set identical with a return period. Thereafter, the input
operation of the current source circuit of the signal line driver circuit is performed.
| Next, a deséription will be given of a éase where the pixel has the
25 structure of FIG. 13(A) or 13(B), and the signal line driver circuit includes the
storage circuit 451 as in the structure of FIG. 10. In the case where the setting
operation and the input operation can be performed in the curient source circuit
diqused in the signal line driver circuit simultancously, the setting operation ™
peric;ds Tb can be set long, as shown in FIG. 11. In this case, the setting-

30 operation of the cumrent source circuit disposed in the signal line driver circuit
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where the light emtting el enent has deteriorated begcauyse of, for exanple,
atinme factor, the deterioration degree is variable depending on the"
color. Thus, wien performng color display with a light emtt} @ngiqm'Bce_
using light emtting elements, 20 various technical devices are required -
to adjust the white balance. The sinplest technique is to change the

magni tude of the current that is input to the pixel. To achieve the,
techni que, Réedsrtadni perfened inhe staed WHRAC For SRARPRY) Cufidht ABLs SOUICSE yld
be changed endi ng on_the color. Another techql que is to use clircuits as
shown in FIUSeragy st ¢y mpt input.t hEor fiis peaseh, fori @mmbple] the Wardsiaor €82 ¢ifi t
reference ¢ LA} (E rrent .source ang the like. 'In the circuits as shown
in FIGs. 6(C) t0 & kh,e UHISIRIPLS AaB, andiC phF1G: 50 siesd de de sebtatheDFRestate

t m | Edttiol i the color. Thus, fhe
o e o3 TRl iR RO RFIThLHL B ok 0% Bkl Becignt ng
on the 6odimy dridé Gtduil. FHEWREr, hETH ﬂi@é’t?uért]ﬁret& Fﬂ?nﬂg Wik #gﬁﬂ&?’{)é)g’ra?her-‘

| i ghtening period. 100 1 2 APR 2006 The techni que can Be app

of the caselomien® ciuses foreegamply icumrenvdédiogei 6r ed R utsg juher e
the tine grad&tgigﬁ rreéhod is not ‘enployed. According to the technique, the
| uni nance JTIRQ¥FEHueh CupgAtsiced it bettakien Midhecomnitt e bal ance can be easily

adj usted by usin .of the .technigyes or_ a conbination thereof. This
embodi nent ~ may bg“g%ﬂ%:&?}mw ‘BBW%G'%?#}SC eridwith lkmbedimentdodes hnd
Embodi ment 3o 4 0aimd Bmbédidh&fiodi nent 41 In this enbodi nent, the appearances
of the light emtting devices (sem conductor devices) of the present
inventi @@ will be described using FIG 12. FIG 12 is a top view of a
light emtting device formed such that an el enment substrate on which
transi stors[Ea}quF'@ﬁﬁb%ﬂ is sealed with a sealing material; FIG 15 12(B) is
a cross-sectionalI ﬁ'&igw talhen al On%g{jhe line AAA of FIG 12(A); and FIG
12(0) is a cross-BEuSicabadiment, technigaldeyigpstwben perforning efloFdisplay2gd) . A
seal i ng matRrietipQP9 is provided so as to enclose a pixel portion 4002,

With a light emitting element comprised of an organic EL element, the
15 luminance can be variable depending on the color even though cuﬁent having the
same magnitude is supplied to the light emitting device. In additi‘on, in the case
Where the light emitting element has deteriorated because of, for example,' a time
factor, the deterioration degree is variable depending on the color. Thus, when
- performing color display with a light emitting device using light emitting .elemcnts,

20 various technical devices are required to adjust the white balance.

The simplest technique is to change the magnitude of the current that is
input to the pixel. To achieve the technique, the magnitude of th_é reference
constant current source should be changed depending on the color.

Another technique is to use circuits as shown in FIGs. 6(C) to 6(E) for the

25 pixel, signal line driver circuit, reference constant current source, and the like. In
the circuits as shown in FIGs. 6(C) to 6(E), the W/L ratio of two transistors
forming the current mirror circuit is changed depending on the colot. Thus, the
magnitude of the current to be input fo the pixel can be changed depending on the

cooler.,

30 - Still another technique is to change the length of a lightening period.
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a source signal line driver circuit 4003, and gate signal line driver
circuits 4004a and 4004b that are provided on a substrate 4001. In
addition, a sealing material 20 4008 is provided over the pixel portion
4002, the source signal line driver circuit 4003, and the g Z%Pﬁigmal l'ine
driver circuits 4004a and 4004b. Thus, the pixel portion 4002, ﬁ source
signal line driver circuit 4003, and the gate signal line driver circuits
4004a and 40bébteehgigueadfd bRY skaate 4001, the sealjng, naterial
4009, and the tﬁ&%l ] r?;ﬁrr?t eﬂ%@%ﬁ@ﬁ@@%# ee?aﬁ‘?afv@tef%ld‘ﬁgﬂ@f? gradatipm

pi xel porti B 25 emplosedr and sthgnahse | i intd LGk L 40 and. t he
gat e signal IiTe driver circuits 4004a gﬂgxgo%%b?n§%£%%?%HQ§ %%ge?ﬂeﬁ'BQEr
the substr S0 , hecardng fo phartechaiguef tH-Tomirdice d2EBY pixel be
representaté¥g&*ﬁshoms a driving TFT (incidentally, an n-cha&%e? Py and a
p-channel TFT are shown in this exanple) 4201 included in the source

signal lisne drivegpgi bt d,an _3Q erasing JFT 4202 included in the
pi xel portion 4002, V\ﬂigﬁ %aﬁglq%orc%@dbgneaéﬁb’ag “ﬁ@% -'?-5_’ BSINE200% drd mf4thk0.
In this enbedhnigues onaposibiidiiin thefegr an n-channel TFT that is

manuf act ured according to a known method is lsed for the driving TFT 4201,

and an n- channel ThisEothodifent omeboobit il i - ' ed.for
p s U A R 5

the 5 eras) TET 4202, An interlayer insulating film

is fornmed ?ﬁ%@%ﬁ%“ﬁ&neqﬁﬂ aub3. and the erasing TFT 4202, and a pi xel
el ectrode (anode) 4203 for. being electrically connected to a drain of the
erasing TFT 4202 is forned thereon. A transparent conductive filmhaving a
| ar ge. waok [Basédifient g]used for the pixel 10 electrode 4203. For the _
transparent - cond&ct id;e film a conpound of indium oxide and tin oxide, a
conpound of indi dm thisdembodingémc i @ ' oxjed@, . tyi xi.de, i ndi um
oxi de can Re used., Alternatively, the ??gﬁgg%se)r?t&‘ ?%)enc}{%}ti \glg“g‘l’.lgl areé{’(fﬁéd
with gal | i dRGTHEPIGECes dvicas) ohithe presery ihventictB@I ibs deREABA A% Eragipe!

el ectrode ﬁ@?gqfﬁ"{j t{g}e 15 i Sui@i‘i ng film4302 is forned Wi t hoan opéni ng,
portion forned on tAe 8 X&W oL % lght gmniltigs deviget foemedesichgtiporan dement =
| i ght em t isubgirdia LS n_the pixel] electrode 4203. The |ight
emtting |ayer 42353{ %ﬁﬁ%&%ﬁsfweﬁ & £l with a sealing material; FIG.

15 12(B) is a cross-sectional Vi(:':W taken along the line A-A’ of FIG. 12(A); and FIG.

12(C) is a cross-sectional view taken along the line B-B' of FIG. 12(A).
A sealing material 4009-is provided so as to enclose a pixel portion 4002,
a source signal line driver circuit 4003, and gate signal line driver circuits 4004a
and 400§b that are provided on a substrate 4001. In addition, a sealing material
20- 4008 is provided over the pixel portion 4002, the source signal line driver circuit
4093, and the gate signal line driver circuitsi‘4004.a and 4004b. Thus, the pixel
pqrtion 4002, the source ‘signal line driver circuit 4003, and the gaie signal liﬁe
driver circuits 4004@ and 4004b are sealed by the substrate 4001, the sealing
material 4009, and the sealing material 4008 with a filler material 4210,
25 The pixel portion 4002, the source signal line driver circuit 4003; and the
gate signal line driver circuits 4004a and 4004b, which are provided over the l
‘substrate 4001, include a plurality of TFT. FIG 12(B) representatively shows a
' driving TFT (incidentally, an n-channel TFT and a p-channel TFT are shown in
this example) 4201 included in the source signal line driver circuit 4003, and an

30 erasing TFT 4202 included in the pixel portion ;4002, which are formed on a base
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known |i'ght emtting material or inorganic light emtting material. As the
light emtting material, either of a | ow nol ecul ar wei ght (nononer)
material and a high 20 nol ecul ar weight (polyner) nmaterial Rﬁ ?sed. As
a forming nethod of the light emitting |ayer 4204, a known vggﬁl R 2006
deposition technique or coating technique nmay be used. The structure of the
| i ght emttgﬁ%‘{(ﬁifr 4204 may be either a.lamnate structure, which is.
formed by ' ily conmbining a hole injection |ayer, a hole

transportation | ayerg.:a ltght-emtting | aver, an electron transportation
| ayer, and an el e(I; his Fﬁ]%é’gf[ﬁ%t’ ?a@‘&h‘?’gw | 95 an | argbannstr TETutleat is
Fornmed on t heanhiffthre@ickds 04 LS cat hade 4205 .f or, of a
conductive fil mlg;]lepresent atg\k/(g?‘%og‘g'célﬁgl&éﬁs\}lée‘???w PR I 420hiandm
copper, or agin-chamnet TRE maiufacwnsd iabsshdl a '  mMda ke
conductive filmand 30 another conductive nf% I%rr)a ﬁg%g?‘%ﬂ\"f’glﬁt uieﬁ% t‘frd}hr‘?g _
property.5 W@lﬂ&ﬂﬂ@ﬁgxygen 102 1 2 APR 2006 existing on an interface of

t he cat hode 4205 ﬁﬂd {Blg I ig{slt emtting |ayer 4204 are desirably
elinminated as nuchP3BHg¥er Bl.at'l“&rfﬂm%ﬂiié%ﬁhn) 430t foraadd ol vhecdriving
necessary ierihgiogt ' - et ayer 4204 js forned in annitrogen or
nobl e gas at rmspr}eér}gi, ﬂhg%gﬁﬁlm ﬂg% ?c?sp?@l F%Fﬁﬁﬁemmﬁzﬂéifﬂgbéngosed
to oxygen, &eomicallyiconi t ' | ' apnt, ot he

& A eanoaed 10 Uik of e bl TR itiedherconethod

above-described filmdeposition 1s ena

(cl ust er - t ogansparens doniintctivel diins hhving 2 IRRAT WhHHS - ;addi ti.on, ode
4205 is 1gpplli ed wt g predet erm _negﬂgvol ?iagge._ I nf?}rllgtl(ggg%/tél-b%gggfr ?%%g’ﬂeﬁ ‘
manner, a |9 SWOMQ ngFer dheriranspagent crmsiduttive dilnlyy a t dsmpowir of! wahiRde

(anode) 4203, | i .emtting |layer, 4204, and the cathode 10 4205 is
f or med. . Ao%?g gg i‘.%/“gg’%ﬂd?n?icgmg?ﬂﬂ@ooféwdem 9xidepad zinc pride, gincasxitle, tinver

the |ight esdié o0iRli8REBLidE305; | rotgetive filmis effective for,
preventing, for exar?pl e, lg;%y(gareilnbg%eﬁbi ﬁqfﬁﬂé?n\mrlg’n{p@nfré?sr%e‘i‘h%ﬂﬂq“gﬁw
emtting elfdimeaddetBoRh gaBie meAEbe Qseer al 4005a denotes a drawi ng wiring

that is connected to a_power supply line and that is electrically connected
to a source regi éW! sasulafing fibmed 302 ng) {diffdedt 30 2he igeleRvirdde W20BNand o2 i S

passed Rhet 2Ehe geal i .material 4009 and the substrate 4001 and Is
t hen el teigt \r/iﬁég 4’@3 -cfaﬂhé@pgdl.st ed-path gy ppepingoporsionaforRRd 6A0mhe pixekn

ani sot ropi Glecivdedose fhliR 4380 portion, a light emitting layer 4204 is formed on
the pixel electrode 4203. The light emitting layer 4204 may be formed using a
known light emitting material or inorganic light emitting material. As the light
emitting material, either of a low molecular weight (monomer) material and a high
20 molecular weight (polymer) material may be used.

As a fomiﬁg m’gthod of the light emitting layer 4204, a known vapor
deposition technique or coating technique may be used. ‘The structure of the
light emitting layer 4204 may be either a laminate structure, which is formed By
arbitrarily combining a hole injection layer, a hole transportation layer, a

25 light-emitting layer, an electron transportation layer, and an elecfron injection
layer, or a single-layer structure.

Formed on the light emitting layer 4204 is a cathode 4205 formed of a
conductive film (representatively, a conductive film containin'g- aluminum, copper,
or silver as its main constituent, or a laminate film of the conductive film and

30  another conductive film) having a light shieldinig property. Moisture and oxygen
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As the sealing material 4008, a glass material, a nmetal naterial I
(representatively, a stainless steel material), ceranics material, or a -
plastic 20 material (including a plastic film may be used. Aﬁ-‘%@bastic
material, an FRP (fiberglass reinforced plastics) plate, a PVF (90l ﬁnyl
fluoride) film a Mylar film a polyester-~film or an acrylic resin film
may be used. Alternatively, a sheet having a structure in which an

alum'numfoielx;" g e PVF.fil.mor he. Ml ar, fil mmay be used.

25 However, miac: dé%l§er Qnﬁl%@&gfigﬁg o 013%#65@54&‘%3@%@““%@@@@6 aon i s

di rect ed fr aesirilslyl élighinad id i I t hg_ cquer erial, .l hi.,s case,

a transparent su s:tanc:a1 suchhg%haﬁy asg}sbq%l a?gl,cﬁﬁgﬁf;fgg:oﬁlr@tﬁ?lmlﬁ%ﬁ vice 1s

pol yester fMeagssary unthatdhe light tiining Byssago4 g% E?ﬁﬁ‘éd il @h dift6eld bt Gf‘lro%%/ b
n e

material 4210 ﬁ1|1t ravi ol et curing resi nor a her nosetti1 ng~resi
used in addi®ef 3mesphsre.iand dhe gathgde 4266 ihfarmed withgerbeing exposell 13 ARBeR006

argon; ang. D |yvipyl..chlqride), acrylic, polyimde, epoxy resin,
silicon Péejs W&S‘G‘B%@‘\(ﬁp@? );y?enyﬁnt}g{%ﬁlgg?‘?méﬁmﬂhﬁ ghevgydesarbed fijin depesition)
may be usedjs kRaBIBH Sisi k¥ Lir Iy sed for the filler .
material . To keaept%dti ﬁlem%?lo‘gﬂru“?rrg@aelpﬁg{ "%gﬁ?)d \t@f‘lﬁérg%iﬁ%ﬁ?cg ﬁimmﬂm c
substance ‘8ppambiser dbhdditidonl tHeroMid : |.e _subst ance,
a concave portion_ 4007. ils provi (ﬁdﬁdzt(&ls?@ﬁ)?gggﬁgﬁ gﬁgécggrﬁflpﬁ‘zvﬂgf‘%‘f'i al
4008 on the side B thehabovsudsscribed ntitits, 2 lighPeMiEiesaIomeat ay@?t:agﬁﬂu&fd |
oxygen- abso bigl e. subst ance 4207 is _disposed. The hygroscopi c substance or
oxygen- a’bsohﬁ ?B@EB@FHH&% (anaste) #1203 idiedight emittingplayay 4204y dridthe420ods 2 2
concave-pr ihen; matserial 4208, such 10 that the hygroscopi c substance
or oxyge%a%%%lbﬁ@@egmé.é{noggdw o 4% Loriped onythe insulatingdilapse as &0 pover on
cover mat er ihal lidAQmitsnd 0] ' S ks .fo tag allow air and
moi sture to paégslﬁthroulé aeﬁlééﬂ%gt@’ 0;3‘5 Igl.l%toél\l/to ?%%y%ﬁ%é%SﬁgggV%%Hs?%@ét%:

oxygen- abs ofts&Bhmpy esiyger end istuce, s chivrRisohe THIR iAol €
hygr oscopi c substeﬁgt%e or oxygen-absor babl e substanicgélﬁhol?mg‘gg gg?{l%ﬁei‘, 15

suppressi on of det@Frdrcamureral 480 denptes emdrawingwitingeint i 308neAsd $HQWN
4203, & corlueh SRy S84 mAL i slerbiiealy Ganneste toon shutceuregiomof the
' 15 erasing TFT 4202. The drawing wiring 4005a is passed between the scaling
material 4009 and the substrate 4001 and is then electrically' connected to an FPC
wiring 4301 of an FPC 4006 via an anisotropic conductive film 4300.
' As the sealing material 4008, a glass m_atérial, a metal material
(representatively, a stainless steel material), ceramics material, or a plastic
29 material (including a plastic film) may be used. As the plastic material, an FRP
(fiberglass reinforced plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film

a polyester film, or an acrylic resin film may be used. Alternatively, a sheet

td

having a structure in which an aluminum foil is sandwiched by the PVF film or
the Mylar film may be used. ‘

25 _ However, a cover material needs to be transparent when light emission is
directed from the light emitting layer to the cover material. In this case, a
transparent substance such as a glass plate, a plastic plate, a polyester film, or an
acrylic film, is used.

Further, for the filler material ;4210, ultraviolet éﬁring resin or a

30 thermosetting resin may be used in addition to an inactive gas, such as nitrogen or
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upper portion of theidrawing wiring 4005a. In additijon, the anisotropic
conducti ve film 4300 includes a conductive. 20 filler 4300a. The substrate
4001 and the FPC 4006 are thernmally press-bonded, whereby the 2‘@%@5@' ve
film4203a on _the substrate 4001 and the FPC'wiring 4301 on t]] ~4006
are electrically connected via the conductive filler 4300a. This enbodi nent
may be arbitrarily conbined with Enbodi nent Mbdes 1 to 10 and Enbodi nents

L to 3. 25 JERBENBWC Glolpvinybohlositt), bordicd pulyemides epexy relth, GIEH hlh,
el enents i elf-light emttin tyge, so that in conparison to a [I’quid
crystal di ofyidny} butyralki ex Eﬁg\ (etbylene visyleacetate patayee wiad.biIn this i n

bri ght t] .and, a.w d i e | e. Hence, 30Q the |ight 1 tti devi
can be used THOGMERHIYOREFR WauSed 19rih Sler matenaloni ¢ 104.. 1 2 APR 2006
devi . El ect | ' ' hah Lt device of, th resent
fvention 1 ncl uag KRS 9210 Whe EXpbCAD A BeiiRedbic subrbnea
carer as, 5gdggferably dariding I@:lxi’dé? &W@x@%@bs@h@a@%ﬁgﬁs& Via9alicPe ﬁ’@} &S,

audi o reproduci ng devices 5. (such as tar au udi & conpone

not ebook. peA0dnisi provided: ex he garface widhé sedingrahitdiiali 4008 BRIt RidebiiRA! S
(such as nopbjle cor@iter , ,mobile _tel ephones, portable gane machi nes, and
el ect r oni ¢ SB35 404} jandra hyerossppiscubstageelen pxyaensabsorbiatile wibstance 4207 di ng

cral (a1 vor Sl PR TAE BBl ficonbE8nER T bifhabrabinly bpanr b s ** °
Cer mi nl & <1 e e colbaBe porfibh 007 s b WnCRR phioprTler SoasBisl 4T fleh
1S o e TS A AN S Mg o
contains a%H¥teg Pyogoncayepatiopsovebasterk0 02 08aisdinsp Fiay medt s 200%
o 11 ng. o iBRl ptfow Bi S reisHBik viavs roueh and rigs a9 ablaw: e tiygrakcoplay
portion 20Qghsthnte 8CbxysdiEabidiBibIg rgui)gtjaﬂge 856750 tpas‘s through. The provision

of the hygroscopic substance or oxygen-absorbable substance 4207 enables the

15 suppréssion of deterioration of the light emitting clement 4303.

As shown in FIG. 12(C), simultaneously with the formation of the pixei
electrode 4203, a conductive film 4203a is formed so as fo be contact with an
upper portion of the drawing wiring 4005a. |

In addition, the anisotropic conductive film 4300 includes a conductive

20 filler 4300a. 'The substrate 4001 and the FPC 4006 are thcfmally press,—boﬁded,
whereby the conductive film 4203a on the substrate 4001 and the FPC wiring
4301 on the FPC 4006 are electrically connected via the conductive filler 4300a.

This embodiment may be arbitrarily combined with Embodiment Modes 1
" 10 10 and Embodiments 1 to 3.
25

[Embodiment 5]

A light emitting device using light emitting elements is of self-ﬂlight
cmitting type, so that in comparison to a liquid crystal display, the light emitting
device offe;s a better visiiaility in bright portions and a wider view angle. Hence,

30 the light emitting device can be used in display portions of various electronic
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shown in FIG 22(A) i,s conpleted with the present invention. Since the
light emtting element is of self-light emtting type, it does not need a
back light, and 20 therefore a display portion that is thinner than a. :
liquid crystal display can be obtained. Note that |ight emttingAPRegnts
include all information display devices, for exanple, personal conputers,
tel evi sion broadcast -transmtter-receivers, and advertisenent displays.
FIG 22(B) dbewes.a digital still camera, which contains a main body 2101,
25 a display portion 2102, an inmmge receiving portion 2103, operation keys
2104, an exter naEIexctmnm:dmOesJ@ilhgZﬂ@ﬁghﬁeﬁﬁlﬁgﬂe\rm thegﬁie ?iﬂ&é&ﬁ;(m'lfhe
light emttin el ement of the present inventionn can be applied to the
di spl ay por Wgwcz there aregivene for exmmnplegivideio camdrhs, aligitalecasieaus) dopgld fppe
22(B) is copgp ﬁaﬁd W th the a};vg@g'ni i nvention. 30 FIG 22(C) shows a

‘ (s newnt dhsplays)omavagation systemsi @adip epspduciog Blevechs

not ebook pers
2201, a opsj 0, ISPl rtion 2203, a keyboard 2204, external

connect i on %?Pga% 2%’65&‘ d'jlb %’."ﬁ%‘f‘ﬁg é%‘gg@?%ﬁ Pohﬂﬁaxg RETIqNL compuitersg game
enitting elmachitesOmébite BARSBRkioLNYERL b 1ed di spl.ay
portion 2203. Further, the Ii ghltOhe‘r(n&?.uP%!é Eﬁglr}eﬁ% a@ﬁ%ﬁ\%ﬁ (f&nlﬂglﬁ%%’"z s

conpl et ed whel¢phomes, artabdengamey emhtlines, R 2A6ENoMBOWYORs), and ima
nobi | e. conput er, which contains a nmain body 2301, a display portion 5?02,

a switch 23FProdng devices pyavidgdavitha tenording dngabium @pecificaliydddviecs fdre.
The |i ght Lt ng el t ,.of 1t i ti b lied t th ’
di spl ay. por {PerSBSRE a“FERIiBe, BeFDTsHPh 25 o dikital veswbitn dise DEDYapphi <
10 | ot efhch ' . Q0: E) x.shows. tabl e i
Fepr oduc, ng el BRpELEEEMnIL BERSp AN IaER, Hhbrtiale 28 4RF rhse o
r epr oduci ngmebile deformattionhteemiviadé Nsinée _tH@H%gl*&@d(Yf ﬁﬂov:liewaar?%t?ii.@ gi#éfﬁate?

I rum (such

di splay porfion A 2403, a display portion 2404, a recording
as a DvD) rERpriant,éhe jterminabs prefeeatlyi use by slighi 2ﬂﬁﬁm§ads¢i%akerl’rﬂ@tﬁédlon

2407, and the |ike, The dis ortion A 2403 mainly I spl ays i mage
i nfornati on‘%}.‘e"l % ﬁfg %Ogﬂ@%ﬁr&-on B 2404, mainly displays character
Information. The piaho&FshokE% l?é]ﬁr%en?x{ltil?gf el F SRICH contains Ellc%rs]incgaébﬂbf

15 a support base 2002, a display portion 2003, a speaker portion :2004_, a video input ‘-

terminal 2005, and the like. The light emitting element of the present invention
can be applied to the display portion 2003. Further, the light emitting element -
shown in FIG. 22(A) is completed with the present invention. Since the light
emitting element is of self-light emitting type,’it does not need a back light, and
20 theréfore a display pdrtion that is thinner than a liquid crystal display can be
obtained. Note that light emitting elements include all information display
devices, for example, personal computers, felevision broadcast
transmitier-receivers, and advertisement-displays. —
FIG. 22(B) shows a digital still camera, which contains a main body 2101,
| 2 a display portion 2102, an image receiving portion 2103, operation keys 2104, an
cxtem31 connection pdrt 2105, a shutter 2106, and the like. . The light emitting
element of the present invention can be applied to the disi)lay portion 2102.
Further, the digital still camera shown in FIG. 22(B) is completed with the present

invention.

30 - FIG 22(C) shows a notebook personal computer, which contains a main
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used in the display portion A 2403 and in the display portion B 2404. Note
that famly game machines and the |ike are included in the inmage

repr oduci ng devices 20 provided with a recordi ng medi um Furthef,? ARRe0BVD
reproduci ng device showmn in FIG 22(E) is conpleted with the present

i nvention. FIG 22(F) shows a goggle type display (head nounted display),
which contains a maip body 2501, a display portion 2502, an. arm portion’
2503, and tbhady R2Qd, aTdusing §RO2eani dli’spmg pbRITAND203, i NRyBo&AEDLO4 ngﬁgﬁLa@n
can be used in the 25 display paortion 2502. The goggl e type display shown
in FIG 22(FPneetion perts229S, aipainting mousec206, mndrthe dike. FThe RPitQmatiops a
vi deo camer ' ontai ns a maj.n body,k 2601, a display portion 2602, a
casi ng ZGOSQCQ%E%Ea@CCWﬁ% it B?t%a'éﬁéﬁ,’l)l%lletde%ﬁ& Cé%[ﬂ@}‘ drortien s3A30n
portion 26 ' 13 [ 606, Ly 260 0 udi o
i nput port%\ﬂ]gég’og@gg]é{r gﬁg#g{:glfg% ?gosgl?}“élnﬂ}aﬂﬁi’ ??«Eeé&# FPBW?é}BéGYﬁEﬁ €106
1 2 APR BOQfictdm ihvedgion/he |ight emtting el ement of the present invention
can be used in the display portion 2602. The video canera shown in FIG
22(Q is conpl et ddGR2(D) shiowvs exdbile.computti, avhicliebatainy £mada b MOws, a
nmobi l e tel ethlgne, Whi cg Bgnt ains a main body 5 2701, a casing 2%02, a .
di splay por{$RAY Pepon 2302, aiswich303s eperasivkeys, 2304, andinbrarad pprtt2365; t i on

2705, operal, 61: ernal connection ports 2707, an.. antenna

2708, and (g e e R gl it FEmERE at et henionscak be ApBhed
can be usedghe it b rty 7 £ L.SRL &¥i- ite
characters. on -l?]%( gcﬁmtgg%?(ggr{o ulr:; , h'tgrﬁ gﬁ% P{s}%f‘%yé%lpfsgﬁh%g é“?ﬁ‘@%@b &3s
the 10 dénswmpleted with tierpresénttiheertivni.| e t el ephone. Further, the nobile

t el ephone shown in FIG 22(1-1) is conpleted with the pr esent invention.
Wien the eni ssi ofI0uAZEanshewon porggide amiagei neprovhicing dbsicarprovidedeadiich i n

Lhe uture et SRuER LA E)STE b Lo be b e Lo be cpplied to e
o {nf o gy, gy aBBesn 2 Bl BSR40 L e ESiRg St &
i nfor mat i 024045t rednrtingg iedivgh {eh¢tPRd & PVDIURhEH ipBtibd 2865 Sh5ttaticn kBfs
15 240?, a speaker portion 2407, and the like. 'The display portion A 2403 mainly
displays image information, and the display portion B 2404- mainly displays
character information. The light emitting element of the present invention can be
used in the display portion A 2403 and in the display portion B 2404. Note that
family game machines and the like are included in the image reproducing devices
20 provided with a recording medium.  Further, the DVD reproducing device shown
in FIG. 22(E) is comp-leted‘ with the present invention.

FIG 22(F) shows a goggle .typc display (head mounted display), which
contains a main body 2501, a display portion 2502, an arm portion 2503, and the
like. The light emitting element of the present invention can be used in the

25 display portion 2502. Thé goggle type display shown in FIG. 22(F) is completed
with the present invention,
“ FIG. 22(6) shows a video camera, which contains a main body 2601, a
display portion 2602, a casing 2603, external connection ports 2604, a remote
control reception portion 2605, an image receiving portion 2606, a bat-tery 2607,

30 an audio input portion 2608, oﬁeration keys 2609, an eyepiece portion 2610, and
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Internet and CATVs (cable Tvs). Particularly increased are cases where
moving picture information is displayed. Since the response speed of the
light emtting 20 material is very high, the light emtting devfgaph 005
preferably used for noving picture display. Since the light em(ti 3
devi ce consunes the power in light em'tting portions; information is
desirably displayed so that the light enitting portions are reduced as

nuch as- posshdliRe. THs. lid ctnlg‘m r he Light emtting device is 25
used for a céi_s ) gy portlilgomh 0 é@%@%?ioﬁf%?ﬂﬁeg‘ﬁ 1?%%?*}% g"éﬂlﬁﬁ?d:m #hd y,
a nobile t@l pextion2602]i oTie didesds i i k& ,: ' imprily
di splays character information, it i Sngé?gfsgﬁ\gg]qg t a'tii[(ﬁ'z l%ﬁ@b‘i"gqtg‘? WI}B‘

i nf or mati on Ie8¢Htaavention.he | i ght enmitting portions with the non-1ight

emtting portionsgbei rﬁ s£d._as_the background. 30 As descri bed above, the
appl i cation range Of%t gﬁgggﬁhoﬁ”ﬁ\ﬂem)bgﬁ telephens; whichlcontziRRa208i6 tadle,
so that tgeat | e dised for. el ronic.devices in all of fields.
The el ect roz?léed(;%%ﬂ gﬂgzd?‘o %Pﬁéf 13[05{19“ izgﬁén’b‘bailﬁlﬂé’dﬂp%l}o@@é 2704, pi gndio
em tting.devatpat pirtion tA5St ‘ ' one of - Enbodj jent
Mbdes 1 to 101_??”&3@ Enbodi mnéﬁ?%qﬁlﬁ?g?ﬁhﬁ%gﬁ‘%?gﬂ#m%m BA™H /g ahe

structures @eeena BZ08ammy eheclike.suThe dipht enfittinge BRSSen dffthﬁ%r#%etgit ?ﬂvciaﬂi[oHe

characteristicg of TFTs, which is.caused by manufacturing 'steps an
difference ¥ Posysed rigy éheighisplagnportion 2GPBI y Motedelvity asy aiigﬂaj(ingumt to
t he out si deéh,ﬁ%égge?) i %Itagﬁprgﬁsent i nventiaon, when performng the setting
operation, a PP ethiPlagdt bagketonpd; theyidispla partionn2 Hibican asuppeessutiie | S_
speci fi aceizg 6 i yst colu o the last. columm by
using the vi deom'tspili%#al . rﬁlﬁﬂqggéﬁgﬁéﬁ,ﬂea“iﬁ?&ﬂ”@ﬁt_?ﬁ hER e ginbile; telephasiet i ed
only for anshaw ir BIG. 28(H)dsl cobltied “ﬁ-ﬂet_hégﬁ@efrﬁ'%ﬁ?éé nCan be inpl ement ed
for the current source circuit that requires the SetUihg operation among
the current sour c&henthe pmission husiintes of Hpht @hittivg HhatéHalk Urt HiSeadidnt he
setting Ope‘?‘ggj ﬁﬂr{] ct?]]n beh performed in the specified current source circuit
using a suff't ¢P"ENe P fishtamitdeg clementovilbbeiable tpbe applindaa fient pr esirsel y

f or med. t i ti b tiall
per or.me ¢ ‘i)r&ﬂ:@for 5‘)‘? %ﬁ%&hﬂg anf E)?O]Egt?ngﬁ}/_ght ecoﬁl(taz?ixulglng Iinz'ilagg information

15 having been output lenses or the like.

Cases are increasing in which the above-described electronic devices
_display information distributed via electronic communication lines such as the
Internet and CATVs (cable TVs). Particularly increased are cases where moving
picture information is displayed. Since the response speed of the light emitting

20 material is very high, the light emitting device is preferably used for moving
picture display.

Since the light emitting device consumes the power in light emitting
portions, information is desirably displayed so that the light emitting portions are
feduced as much as possible. Thus, in the case where the light emitting device‘-is

25 used for a display pprtiqn of a mobile information terminal, particularly, a mobile
telephone, an audio playback device, or the like, which primarily displays
character information, it is preferable that the character information be formed in

the light emitting portions with the non-light emitting portions being used as the

-

background.

30 ) As described above, the application range of the present invention is very
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performed fromthe fist.colum to the last colum anmpng the current source
circuits disposed in the plurality of colums. However, when the setting 20

operation is not be sequentially performed for the current sourtéA@Rqﬁmits
in the colums fromthe first columm, and the setting operation can be
perfornmed at ~random for the current source circuit, various advantages are
exhi bited. For exanple, .a sufficient tine can be arbitrarily used to

per f or m t he véde tsonhadperiavesiion &Y bd ﬁﬁ‘ﬁﬁ’r‘? , SZIE)(?&&QC% {ncagi ﬁgﬁg@ﬁdg@é on,

in the case where periods during 25 ettrng oper
performed aFlecHenicdevieesomeotdingto thibembvdimafibinhy a6¥ tﬁ@ligﬁﬂerﬁﬁﬁngﬁevice
g

sel ect ed, tlg\’et d?‘ﬁc{ eg{ of freedomis increased, and a setti -operdation
period can dth the 3 NELNE yaccerding do ome ane of Hmbadinemt Adedes sl tHal0 the

i nfluence ofpAhnnge {)elaﬁa e in a capacitor elenent disposed in the current
: n : !
source circult can be ma‘ge I nconspi cuous. Thus, when a defect has occurred

in 30 asgoci ati onThe bledeRE; 3 N the defect, can be made
i nconspi cuoy“'?‘ﬂ.;l 108 1tp2 Agﬁl%ggbﬁgmgﬁlg@%o ; CHHE%F’&W@%’O& NE FPcEmpress
i nvent i on,- tMmenceeoofi garddtionS iuS @haffieri t P ORRLAYL | r.kh
current source Ei rcyuit, thereby obvi ati%%ét{&ﬁe%zecessft&%%* %ﬁagﬁ?éd%y
circuits toM3BRiastuRgystaps| angt thendiffetchcagnopaubsiad dsed, IhE 6K 's8pply a

source ci rcﬁ'ésﬁre%%d s&ecificat'on of the current source circuit.
Consequent | Y7 st e VHELH@HHe outside.ci rcuits to be disposed is reduced,

t he defect-occurr rat i rLn uf acture -can_be mni m zed.
Furthernore, the i a'yodr’tﬂlta‘rhgf'Prgéraél*‘?k Hg’er;?igﬂyg np _'Ommﬁts:emﬂﬁﬁpﬁmﬂaﬂea
G e s s, RS e 1Sl b

Clains 5 L A signal line driver circuit conprrsing _
source ci r cefilemng dromsporfitshoolummitgiie Bki tylugin E&Vdsﬂ%sthe?{?ﬁeé%rigﬂélze‘ini n

that: the plurality of current source circuits each conprise capacitor

means and 198, drewrsent soygcel oireuit ipspacificd gnlyf formr abitragusaiod:i rThid, S

each converghe 3p8LRRL}ES ¢ Hrt;ceﬂflpltegne%ted for the current source circuit that requires

the setting operation among the current source circuits disposed in a plurality of

15 columns, and the setting operation can be performed in the specified current

source circuit using a sufficient time. Therefore, the setting operation can be
precisely performed. Note that the setting operation may be sequentially

performed from the fist column to the last column among the current so;lrce

circuits disposed in the plurality of columns. However, when the séttin’g

20 operation is not be sequentially performed for the current source circuits in the

columns from the first column, and the setting operation can bé performed at

) ‘.random for the current source ciréuit, various advantages are exhibited. For

example, a sufficient time can be arbitrarily used to perform the setting operation

for the_current source circuit. In addiﬁon, in the case where periods during

25 which the seiting operation can be petformed are dotted in one frame, when an

arbitrary column can be selected, Fhe degreé of freedom is increased,l and a setting

operation period can be sufficiently secured. One of other advantages is that the

influence of charge leakage in a capacitor element disposed in the current source

circuit can be made incon_spicuous. ) Thus, when a defect has occurred in

30 association with the setting operation, the defect can be made inconspicuous.
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voltage in accordance with a setting signal, and supply a current-
corresponding to the converted voltage. 2., A signal line driver circuit
conprising a plurality of current 15 source circuits correspoh@iARR 2008 a
plurality of wirings, characterized in that: two current source circuits
each conprising capacitor neans and supply .neans are di sposed for each
W ring; and one of the two current source circuits converts a supplied
current to a vol lneghlitionaacordiag te thé pleseniSavéitich, $hdvaleo ﬁ%ﬁ%l%‘ﬁs&fﬂﬁr
current source circuit 20 supplies a current corréesponding To the .
converted vHetssifing eperation domthel cureend source cifcudy itherelsynobi fating the peogssityt v
ircui.fs, corresponding to a plurality of wrings,

of current urce

characteri zgﬁgpﬂwﬂ@t CIrGRits {0, RREOER, conds i ¢lcther setiing joperatioa foralherenriant
equal to or : 2 npr.lsi.ng capacit.or ans and supply
means are d?illggtgggc‘?l?)?ﬂgééﬂngl\??t?%?f gﬁed' Yreant ﬁgg (At o fruseguently, swcgach
convert & sthgphibef W' Eifdui 0 ' &%@d b L Ng..
signal, and supply a curren%soggrb\réelsiﬁ)%%g?dngs trgat e’qggﬁq/é&%tgbd&\'}gﬁ%béégggngo
110 1 2 APRIdgs manufactrgah bé nmimnizal. CFithtrnodeC dicl 1@t Careh a0 Be
characteri ée?ﬁ in thgg: the n current source circuits are connected to n

ref erence cGHEEetht 83 deqult, dbarfzamecaten ceasohdi teducast, randuthd vledict f emebe
bits; and 511131{1%1:\‘% §es, of currents supplied fromthe n reference constant
current sources &re set to 20 : 2r : : 2na 5. A signal line driver circuit
according to claim3, characterized in that the n current source circuits
are connected to one reference constant current source 10 corresponding to

=

the nost significant bit. 6. A:signal line driver circuit according to any
one of clainms 1 to 3, <characterized in that the plurality of wirings is
either a plurality of signal lines or a plurality of current |ines.
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15 7. A signal line driver circuit according to. any one of clains 1 to 3,
characterized in that, when a drain and a gate of a transistor of the
supply means are in a short-circuited state, a voltage generated between
the gate and source is retained by the supplied current. 20 8.1 AABR ang!
line driver circuit according to any one of clainms 1 to 3, characterized
in that the supply neans conprises t.ransistor, a first switch for
controlling conductivity between a S%?E“and a drain of the transistor, a
second switch for controlling conductivity between a reference constant
current source 25 and the gate of the transistor, and a third switch for
controlling conductivity between the drain of the transistor and a pixel.
9. Asignal line driver circuit-according to any one of clains 1 to 3,
characterized in that, when drains and gates of both first and second
transistq{s of 30 the supply neans are in a short-circuited state, the
capacitor® neans retains a 111 1 2 APR 2006 voltage generated between the

gate and source of . the firs 0 : i . j ent .
5. A St gnal Tnevtriver o Poapraoiiodleotied] Somphsig'® shRRlY GFeRitbh™"
char act eri zgshirce cirbaits tdieesponting teREPlur ARYRIT veieings, CHaTARBlizel fn @at:Ci rcui t
constituted of first and second transistors, a first switch for controlling
conductivity bet wherplymliéy ofigurrenusmuse clrcuite cich eompride sapaniir eamsiasidor s,
and a second switch for controlling conductivity between a reference

const ant cu?‘?@ﬁi’me@&&r%‘éi and the gates of the first and second transistors.
10 11. ignal I} g 2 i i | one_of .clai ns to 3,
char act gqulszed in ffh}%i}ﬂfahv%\{g rlil)f ghﬁ(régil énoug(rc;%g%g‘%lgﬁg%&g]f g%g rto? S?Rﬂlﬁda%ﬂ “‘éég 8nd
transi st or Syoledgd MeactRfinte Wi g saitthg figAals AAA ts_ugpgw chanSécti&ponding thage
generated between. the gate and source’is retained by the supplied
current. 15thexonsegedwaltagé.ne driver circuit according to any one of claims
1-to 3,

2. ~ A signal line driver circuit comprising a plurality of current
15 source circuits corresponding to a plurality of wirings, characterized in that:
two current source circuits each comprising capacitor means and supply
means are disposed for each wiring; and
one of the two current source circuits converts a supplied current to a
voltage in accordance with a setting signal, and the other current source circuit

20 supplies a current corresponding to the converted voltage.

3. _ A signal line driver circuit comprising a plurality of current
source circuits corresponding to a plurality of wirings, characterized in that:

n current source cixcuits (n is a natural number equal to or larger than 2)

25 each comprising capacitor means and supply means are disposed for each wiring;

and

the n current source circuits each convert a supplied current to a voltage in
accordance with a setting signal, and supply a current corresponding to the
converted voltage.

30 |
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characterized in that the supply neans conprises: a current mnor circuit
conprising first and second transistors; a first switch for controlling
conductivity between a reference constant 20 current source ?gd a drain of
the first transistor; and a second switch for controlling any!drféRd8ibect ed
from conductivity between the drain and gate of the first transistor,
conductivity betwegn the gate,of , the first transistor and a gate of the
second transistor,*and conducti \sig8alpdinge driverh&itgaite aceording hta helajmr <,
and second tg lsholFindRds.t he reference constant current 25 source. 13. A
signal line driver circuit ‘according to any one of clainms 10 to 12,

characterized in tthatn GaténtWodkdeSéigali rl%‘n? t ' econd
transi stors are set to identical ‘\é}g‘?il}gséﬁs %@%@%@&ﬁ%ﬁ%b@ﬁ@@%ﬁl
| ine driver sourcasicormspondingdo neutanlly diféerefit bikgiag 10 to 12, characterized

in that gate wdth/gate |length of the first transistor is set to a value
| arger th&n gate Wheitviues of| @ngants supplied deeonthe narefesnoe . comsiht Augngnal

l'ine driver S%'ufgeg'a%eﬁét ﬁrgilc;%to . one of claims 1 to 3, characterized

in that: the suppl ri-<ses a transistor, first and second sw tches
for controlling supply of a current to the capacitor neans, and a third
swtch for controlling conductivity between a gate and a drain of the

transistor; and 1G6.tAsigaldinefdina ¢itaiis s ineStocORNRCS, Shakfottiged ﬁ{]ﬁfat
switch, a source of the transistor is connectéd to the 'second swtch, and

the drain ofthe Reurrean spunce citcyits armeenutested fo drivarefdronct sovistat.cufrént focgnal
line driver circuit..according ftqQ a one,of clains 15 1 to 3, _
.char act e:iﬁzé%?rﬁeﬁp?'}fg{’.g ?ﬂb‘:g@ﬁbﬁlgﬂ#@%g%npri ses a current mrror circuit
conprising in transistors; gate wdths/gate |lengths of the in transistors
are set to 2 and '

6. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that the plurality of wirings is either a plurality of signal lines or a
plurality of current lines. |

15

7. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that, when a drain and a gate of 2 transistor of the supply means
are in a short-circuited state, a voltage generated between the gate and source is
retained by the supplied current. |

20

8. A signal line driver circuit according to any ome of claims 1 to 3,
characterized in that the supply means comprises a transistor, a first switch for
controlling conductivity between a gate and a drain of the transistor, a second
switch for controlling conductivity between a reference constant current source

25. and the gate of the transistor, and a third switch for controlling conductivity

between the drain of the transistor and a pixel.

9. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that, when drains and gates of both first and second transistors of

30 the supply means are in a short-circuited state, the capacitor means retains a
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20 drain currents of the in transistors are set to 2 : 21 : : 2m1 17. A

signal line driver circuit according to any one of clains 1 to i,
characterized in that a transistor constituting the supply maah A@Béﬂﬂﬁt es
in a saturation region. 25 18. A signal line driver circuit according to

any one of clains 1 to 3, characterized in that an active layer of a

transi stor curr our r I's formed of

pol ysil i con%gaééig%éﬁ%dtﬁéwgﬁp ? E‘é‘"&'ﬁé’&éﬁ% Brstrsesgnd sransistarrhy
113 1 2 APRQ@%@E@@M@I l'ine dr| ver circuit according to any one of
claims 1 to 18, '‘and a pixel portion in which a plurality of pixels each
including a light emtting element are disposed in matrix; in which a
current is supplied to the light emtting elenent fromthe signal line 5
driver circuit. 280- A signabdinef devér cinenit aceapding o tanyngnelof i ctginwhilclp 85

rovi ded ortion in |ch a plurality of scanning lines, a
BI ural i tygmo?ﬂa%c?@? ‘S "g al, WeuFup yyn@angl SADPIIgeSe adlcslwgédnunmmrmm
and a signa r Qe iy C ofpri.sin al i curren
source cir Ctkj?!tlé:sm?tggpeo\gt | véﬁ)yaq%{)rstééé p‘(g) ysto % tahglnﬁ{ Lﬁ"&‘lt‘?il y{O(Sf CW‘VP
the plural i tonddctivityebetwess pat@mid %ﬁﬁe@of 'zgé;hrafaﬁ& éé&%nde:!rﬁmi‘d?&sbg};g ézl

driving transistor, and a capacitor el enent retalning a
vol tage of serondr switely for conirelling, coridactivitg ictwden A tdiedencd %nitﬁﬁﬂ*@uﬂ@ﬁt‘ od
conprises a plurality of sug rage periods; 15 the plurality of subfrane
peri ods eacfPHGHAR the gesq F}Esﬁfsbéﬂﬂéépmr@mw@htem ng period; a setting
period apd a setting operation period are provided in the period during
whi ch any one of the plurality of scanning lines is not selected in the

l'i ghtening periodi1.28 &ignilh u [ rcuits

I's a natural nunber qug Pgégirrweg%déﬁr%ﬁft ﬁan‘%"%ﬁ%@’ % 6’?%33 yt f3
current souehssadteried isthat,evhapedriinemd Dgste OFohnsreringt hﬁd %@%ﬂttiﬁﬁlsﬁbﬁnal
and

of the supply means are in a short-circuited state, a voltage generated between the
gate and source is retained by the supplied current.
15

12. A signal line driver circuit according to any one of claims 1 to 3
characterized in that the supply means comprises:

a current mirror circuit comprising first and second transistors;

a furst switch for controlling conductivity between a reference constant

20 current source and a drain of the first transistor; and

a second switch for controlling any one selected from conductivity
between the drain and gate of the first transistor, conductivity between the gate of
the first transistor and a gate of the second transistor, and conductivity between

the gates of both the first and second transistors and the reference constant current

25 source.

13. A signal line driver circuit according to any one of claims 10 to 12,
characterized in that gate widths/gate lengths of both the first and second
transistors are set to identical values.

30 |

112




in the setting operation period, the specified mcurrent source circuits
each convert a supplied current into a voltage in accordance wth the
setting signal, and 25 supply a current corresponding to the cbhWABR 2686
voltage. 21.i A method of driving a light emtting device which is

provided with: a pixel portion in which a plurality of scanning lines, a
plurality of wrings, and a plurality of pixels are disposed in matrix;
and a signal |inelér#veignabliae driver citsitraceording tplanyadne of claimsritem 12,
source Circui SNQcti cors opnding.114 .1 2 APR 2006 to the
plurality o?: h\%\nlsd ¢ :ie%zgﬂ lilhtég{)éﬁtrcaw(ﬁ@pgﬁ%d%f‘%@ af glffcﬁlsé dragsisiarig sst fQ grtalue
emtting el . LN i’éﬁ?rt jtor elenment for
retaining a %gtegf-hsag%agéewg%%ége E?ﬁ[ehed%?g?ﬁéﬁﬁggﬁgi stor, characterized
in that: one frane period conprises a plurality of subframe periods; 5 each
of the plurality of subfrane_ periods each conprise an address period and a
| i ghteni iy peri od15asssigniahdinsediiver aivcuib asconding tommyatnoof miained 1aKe 3,
provi ded in Lhe eriad d%[ing whi ch any one of the plurality of scanning
lines is nof ?@F&&ZS nghathe ") ghtening period: 10 in the setting period,

m current source gi ' a ural .. nunber e | t.0, or
larger than 1) a%%gm?p%gﬂ% ;&ﬁ’g&%ﬁ fn lg{?&hpﬁg %'}cféﬁ?og@aﬁwcms .for
speci fied i bongelingasngsply dihaacuifiniti BOhe! EijAkitoR Medr?, bHE AUESwvikd Fod
and the setting operation period, the specified m current source circuits
each conver rontrellimgl doaductivitg hetwaena gate ahd aghraimofihe oradaizeg; add with the

setting gjgnal, and supply.a current corresponding to the converted
vol t age. fdzz: A ne{}WoEatgf"f)c/ﬁhP\ﬁF%w&"! Isgernnegted: tonthedldtst switghi atsonzce of the ded

with: a pix [ ' [ lurality.of scanning lin lurality
of 20 wi 11 noensistol' Bedthelfba’lh B s Wigho A5G Be e REdhe Trdialion i
si gnal |i necétinected tocfheQHird sGafdRr i sing a plurality of current source
circuits respectively corresponding to the plurality of wirings, the
plurality of pixels each conprising a light emtting elenent, a current
source circuit, apd a switch for controlling conductivity between the
light emitting el &ent and t Hesignak ine deiger eisceit necording feaary pae iof aais

15 1 to 3, characterized in that:

the - supply means comprises a current mirror circuit comprising m

transistors;
gate widths/gate lengths of the m transistors are set to 2° : 2% ... : 2™,
and
20 . drain currents of the m transistors are set to 2°: 21 ; ... : 2™,

17. A signal line driver circuit according to any one of claims 1 to 3,
characterized in that a transistor constituting the supply means operates in a
saturation region.

25

18. A signal line driver circuit according to any one of claims 1 to 3,

characterized in that an active layer of a transistor consﬁtuting the current source

circuit is formed of polysilicon.

30 19. A light emitting device characterized by comprising:
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25 that: one frane period conprises a setting period, a first setting
operation period, and a second setting operation period; the setting
period and the first setting operation period are provided in a”p@;ri@@
during which any one of the plurality of scanning lines is not sel J:{t ;30
in the setting period, mcurrent source circuits (mrepresents a natural

115 1 2 APR 2006 ?‘gnbera]gﬁlgald to or I.arger than 1) anong the plurality of
current source ci FEPIBRALIRC CUNEr Crowlt aceprdmestogaie angof plaims dito Wy asdgnal -

in the firstisatd | ! cified in.current. soyrce
circuits e é’?\a éonv%} t?fp ?@%‘%gﬁ@@i%g? g%{éfsl %ﬁ% chb]cﬁ?%ﬁélgi%g&lﬁ’r“ﬁga?’a‘ef‘he
setting signed dispostd i maR; igwiiclkurrent corresponding to the converted
voltage; and in the second setting operation period, the current source
circuit disposed aijcurtdns isi supplicd roethieslights emitiingdelenicne ftom the | ligge,
and supplies, a current corresponding to the converted voltage. 10 23. A
met hod of ® dAPVERETSME ght enitting device which is provided with: a pixel
portion in which a plurality of scanning lines, a plurality of wrings,
and a plurality of pixels are disposed in matrix; and a signal |ine driver
circuit conprisingga pluralit I : r cep;s P r td .
corresponding to st)h'e pl ural i%yﬁ%%lﬁjv{\{ r()?nngré‘?ﬁghgelﬁ‘)g%t; g##{‘@goﬁéﬁggews‘%%é
conpri si ng grovided wath: tat pingl pértivhcinenhicha phukilagtofseunsing dineg plurdRe; &
switch for caontrolling conductivity between the Iight emtting el enént and
the current "850gbeand § plurality ph pixsle are disposed ith matrisnend aasigngldideodriver

conpri ses, a I .n eriod, .a f.irst setting operation period, and a _second
setting %%erc grfe’ llrl% ﬁ"ﬁ%’?‘ls&ﬁ a?é“ﬁﬂiﬁlf ﬂtc'éré?‘fti Sr?S“‘EfE?‘F@HFS lieﬁP‘?%WP&?Ofé‘%ﬁW@émg
circuits (Mg thePpladl r : - Lar . he.
plurality of cue?I? ent Hggltfr‘gg ?E:htfie]?l g?%gtg%%%%gfeggg C%)élﬂ%%:%%ﬁ @gﬁ@gﬂéﬂlﬁwga
setting si galemeritna ihivifig teinsiser] bnd a0gTaitbP Bl rbRmMiiP A Eitb&Buld
current source circuits each convert a supplied current into a voltage
accor di ng t olage ektheidsiying gransistaancharagesipgbin that:a current correspondi ng

to the converted voltage; and . .
e HalR period comprises a plurality of subframe periods;

15 the plurality of subframe periods each comprise an address period and a
lightening period;

a setting period and 2 setting operation period are provided in the period
during which any one of the plurality of scanning lines is not selected in the
lightening period;

20 in the setting period, m current sourccl circuits (m is a natural number
equal to or larger than 1) among the plurality of current source circuits are
specified in accordance with a setting signal; and

in the setting operation period, the specified m current source circuits each
convert a supplied current into a voltage in accordance with the setting signal, and -

25 supply a current corresponding to the converted voltage.

214 A method of driving a light emitting device which is
provided with: a pixel portion in which a plurality of scanning lines, a plurality of
wirings, and a plurality of pixels are disposed in matrix; and a signal line driver

30 circuit comprising a plurality of current source circuits respectively corresponding
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-in the second setting operation period, the current source circuit disposed
In the pixel converts a supplied current into a voltage, and sugelies a
current corresponding to the converted voltage. 30 24. A netho &fRdmmving
‘a light emtting device according to 116 1 2 APR 2006 cl ai m 23,

characterized in that the setting period, and the first and second setting
operation pgri h each_other. 25.E A nethod of driving

ds, .fly.overlap W _ n C
a light em tP %Pl}ﬁgflé'egfm%% 5‘16 Bfw'é\ﬂ fcpixglst srchromprésing erlight rennittimhi ch

a plurality off NiSnb! : raljty.of wirings, and a plurality of
pi xel s are g?{%glgtgg in tt?fﬁ%mgrh%h g agf:%‘sn%ft% ie\rQ”%“ﬁ‘?ﬁngérfepaemP&ﬂ BalCHIRIES | ng
a plurality voltageiof ey deviupQmbisteihiabRAREE t HRty corresponding (o the
plurality of wirings; the plurality of pixels each conprising a |ight
emtting el ement oneHenzcpeniod ecmpris¢s@plurdlitywteubfian® paiddgd conmprises a
plurality_ of hori zg&;a%: scanni.ng peri ods; thgqigl urality of horizontal

scanni ng peri ods EachotHiepluzality of subframerpori eaghdomprisetamayldrpsy périah

period; in ] ri qd, mcurrent source circuits anong the
plurality O%Hﬁgﬁé@%ﬁﬂg%ﬁ;@g, circuits are specified in accordance with a
setting signal; apGeftihd Pedidl® a5gtat & ] | od, specified.
current source circui tsgg%ch acotr?véeéri?néggégagol g%é}géjdrg%n?}qgﬁqegoﬂl %IQ% I n
accor dance witingtwhicheany ngesofynied pliality senpRhhmmgalifdy (CRbt SOERAPHN Y
to the convgir ed, voltage. 26. A nethod of driving a light emtting device
which is 2 gbmﬂgjﬁ‘éﬂﬂd;th: a pixel portion in which a plurality of

scanni ng,d i nes, a.plurality of .wrings, and a pluyrality of pixels are

di sposedu% n matri Qﬂlh%ﬁe%“‘éi%é?m’l ’iﬁng“‘ﬁﬁ"?tv%‘?“m%iqu&!ﬂtﬁ é’bﬁﬁ?ﬁ%ﬂﬁg & natural
plurality ofumbef 8flals ! i ol corresponding .to.the

Dl Ural ity op el elphalg i Aaceck Ui 1 ki BT DGR SHSHERRE RS ek e
emitting ebpooified ichevordameiveiehl aisettilpignadbagie frame period conprises a
plurality of horizontal scanning periods; x horizontal scanning periods (x

i s a natural nunbiy thegaddress periodoangbthe stttinglyperation tpeatiok; ahe tspecifiedr @l i ty

of horizont scanni ng .per.j ods, each conprise .a setting period and a
e eigcuit i

. ! i
setting op 66%?1&13085 uits each convert a supplied current into a voltage in accordance

15 with the setting signal, and supply a current corresponding to the converted

voltage.

22, A method of driving a light emitting device which is
provided with: a pixel portion in which a plurality of scanning lines, a plurality of
20 wirings, and a plurality of pixels are disposed in matrix; and a signal line driver
circuit comprising a plurality of current source circuits respectively corresponding
to the plurality of wirings, the plurality of pixels each comprising a light emitting
element, a current source circuit, and a switch for controlling conductivity
between the light emitting clement and the current source circuit, characterized in
25 that:
one frame period comprises a setting period, é first setting operation
period, and a second setting operation period; | |
the setting period and the first setting operation period are provided in a
period during which any one of the plurality of scanning lines is not selected;

30 in the setting period, m current source circuits (m represents a matural
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in the setting period, mcurrent source circuits anong the plur: Ii‘;}\éﬂgfﬂ 30
current source circuits are specified in accordance with a settiln Bal;
and 117 1 2 APR 2006 in the setting operation period, the specified m
current source circuits each convert a supplied current into a voltage in
accordance wth the setting signal, and supplies a culr_reﬂt co_rre_spongl ng
to the converted voltage. 5 27. A nethod of driving a light emtting device
according t B‘lﬁﬁ’s‘f‘f gAraldp ordprgegghapol anorg ﬂlmglﬂadﬂe'rﬂfm_d‘elnh Zml_trae leggltﬂ'ﬁbi\m|
ortion per kne-sequent i drive .or dot-sequentia rive. .

Iron::t hod of d%ﬁ%‘ﬁﬁ%ﬁéﬂ]g?%ag%%‘ﬁﬂlﬁg%ﬁ&g%@%cord| ng to any one of 10
claims 20 to 26, ghiHeaGisEkitfigs d ‘ . S.a. ..
plurality of si gnalﬁlrl | nes orggpgf%@?%%d?hggﬁdéﬁgdﬁﬁyé\fsréﬂﬂz]gi" Sﬁfﬁw&ﬁ

| i ne dri ver eadlr conierta sapplied cigentnint® asvodfage laecoRlidg i&thé@ettiﬁ%%{g%ﬁﬂ ez ed
inthat a switch is provided in each of the plurality of wrings, 15 and
‘the switch SUpRliEss@scurerdsonigsporsting hetheuwanentted oottagmamdi ng to the
converted voltage. %nal |ine.driver circuit according to claim29,

characterized i nl%_t W%?chﬁga Ié HitgORsration peredcther@urent sorrseparmingispesadhe
SR o e A 01 o AR

driving a light émtting devi ceraccor . ( (

char act eri zegrrédpondhig & theidosiPertsd pﬁp;ygfged in each of the plurality of
wirings, and the switch switches on and off of the current 25 _
corresponding to the converted voltage. 32. A nethod of driving a light
emtting, device ﬁffordi ng to claim 31, characterized in that the on and

“of f of tte current’corres pond rigethed; ak drstngea tlightvemittige deviperwhicheis by
a video si gﬁﬁiﬁde@w}lﬁ?a pixel portion in which a plurality of scanning lines, a plurality of

wirings, and a plurality of pixels are disposed in matrix; and a signal line driver
circuit comprising a plurality of current source circuits 1espectively correspohding
Ao the plurality of wirings, the plurality of pixels each comprising a light emitting
15 element, a current source circuit, and a switch for controlling conductivity
between the light emitting element and the current source circuit, characterized in
that:
one frame period comprises a setting period, a first setting operation
period, and a second setting operation period;

20 in the setting iJeriod, m current source circuits (m is a natural number
equal to or larger than 1) among the plurality of current source circuits are
specified in accordance with a setting signal;

in the first setting operation period, the specified m current source circuits
each convert a supplied current into a voltage according to the setting signal, and

25 supplies a current corresponding to the converted voltage; and

in the second setting operation period, the current source circuit disposed
in the pixel converts a supplied current into a voltage, and supplies a current

corresponding to the converted voltage.

30 24, A method of driving a light emitting device according to

116




10

15

20

25

30

12 APR 2006

claim 23, characterized in that the setting period, and the first and second setting

operation periods partly overlap with each other,

25. . A method of driving a light emitting device which is
provided with: a pixel portion in which a plurality of scanning lines, a plurality of
wirings, and a plurality of pixels are disposed in matrix; and a signal line driver
circuit comprising a plurality of current source circuits respeétively corresponding
to the plurality of wirings; the plurality of pixels each comprising a light emitting
clement, characterized in that:

one frame period comprises a plurality of horizontal scanning iperiods;

the plurality of horizontal scanning periods each comprise a setting period

and a setting operation period;

in the sefting period, m current source circuits among the plurality of

- current source circuits are specified in accordance with a setting signal; and

in the setting operation period, the specified m current source circuits each
convert a supplied current into a voltage in accordance with the setting signal, and

supplies a current corresponding to the converted voliage.

26. A method of driving a light emitting device which is
provided with: a pixel portion in which a plurality of scanning lines, a plurality of
wirings, and a plurality of pixels are disposed in matrix; and a signal line driver
circuit comprising a plurality of current source circuits respectively corresponding
to the plurality of wirings; the plurality of pixels each comprising 2 light emitting
element, characterized in that:

one frame period comprises a plurality of horizontal scanning periods;

x horizontal scanning periods (x is a natural number equal to or larger
than 1) selected from the plurality of horizontal scanning periods each comprise a
setting period and a setting operation period;

in the setting period, m current source circuits among the plurality of

current source circuits are specified in accordance with a setting signal; and
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in the sefting operation period, the specified m current source circuits each
convert a supplied current into a voltage in accordance with the setiing signal, and

supplies a current corresponding to the converted voltage.

27. A method of driving a light emitting device according to any one of
claims 20 to 26, characterized in that the pixel portion performs lme—sequentlal

drive or dot-sequential drive.

28. A method of driving a light emitting device according to any one of
claims 20 to 26, characterized in that the plurality of wirings is a plurality of

signal lines or a plurality of current lines.

29, A signal line driver circuit according to any one of claims 1 to
19, characterized in that a switch is provided in each of the plurality of wirings,
and the switch switches on and off of the current corresponding to the converied

voltage.

30. A signal line driver circuit according to claim 29, characterized
in that the on and off of the current corresponding to the converted voltage is

performed by a video signal.

31. A method of driving a light emi_tﬁng device according to any
one of claims 20 to 26, characterized in that a switch is provided in each of the
plurality of wirings, and the switch switches on and off of the current

corresponding to the converted voltage.
32, A method of driving a light emitting device according to claim

31, characterized in that the on and off of the current corresponding to the

converted voltage is performed by a video signal,
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