SIGNAL LINE DRIVE CIRCU T AND LI GHT EM TTI NG DEVI CE
AND DRI VI NG METHOD THEREFOR Techni cal Field The
present invention relates to a technique of a signa
line driver circuit. Further, the present invention
relates to "a light emtting device including the
signal line driver circuit. Background Art Recently,

di spl ay devices for perform ng i mage display are

bei ng devel oped. Liquid crystal display apparatus that
perform imge display by using a liquid crystal
device are widely used as display apparatus because
SEENABVRINBJRIVE IRGVITTAND LUGHT BMITPINGMESACE AND DRIVING
i ghtweight, and the like. In addition, light emtting
appar atus usi ng sel f.- | MBERHODeTHERERQRdevi ces as |i ght
emtting devices are recently being devel oped. The
l'ight emtting apparatus has characteristics of, f or
exanpl e, a high response speed suitable for notion

i mage display, |ow voltage, and | ow power
consunption, in addition to advantages of existing
Technigad Féedd display apparatus, and thus, attracts

a great deal of attention as the next generation

di spl B5° DEepnl AT @ Hian asdmtas de setkobpiguedoina signal

di spl ayi n mul ti-gradation i mage on a |ight
ltﬂ%t%%@e%ﬁﬁaa%rs, gHrﬁﬁﬁFegthﬁrwqfﬁh inyendd-omaedates to
i.qi.tal dation nethod _are given. The forner analo .
ads A ?'B%Eﬁé{‘ﬁ VAL IRELHE AN IR sdanadel tpadaiver qgrcult'

i s obtained by conducting anal og control of the
magni tude of a current that flows to a light emtting

ngy'fgunghg Latter digital gradation nethod is a
?nET%Ud“rn—mﬁrch the light emtting device 1is driven

only gdedierst i ' te (state where

the |um nanc}Z ?lg%?l}tggte&a%%[% ?;f 0%%3%/3:%3]53&3% Hﬁﬂ%%étsglay are

béﬁﬁ@t@m%;féd. Liquid crystal display apparatus that perform

image display by using a liquid crystal device are widely used
as display apparatus because of advantages of high image quality,
thinness, lightweight, and the like. |

In addition, light emitting apparatus using self-light
emitting devices as light emitting devices are recently being
dgveloped. The light emitting apparatus has characteristics of,
for example . ahighresponse speed suitable formotion image display,
low voltage, and low i)ower consumption, in addition to advantages .
of existing liquid crystal display apparatus, and thus, attracts
a great deal of attention as the next generation display.

As gradation representation methodé used in displaying a
multi~gradation image on a light emitting apparatué, an analog
gradatibn method and a diéital gradation method ére:given. The

former analog gradation method is a method in which the gradation




the lumnance_is substantially 0%. In thedigital
gradati on nethod since only two gradations Qan be
di spl ayed, a nmethod configured by comnbining the
digital gradation nethod and a different nethod to
di splay nmulti-gradation i nages has been proposed.
When classification is nade based on the type of a
signal . that is input to pixels, a voltage input

18t 6Btadhga b Wil ti gl yen,as |
pi xel -dri vi ngfrret hodcs ri%% %tlaé)\:efelthgu{nagnltude of a

cetbeftithat FE6 RO é‘l\ﬂ?h‘f:rbmftﬁ’i ae%_ggal ‘f‘?{ ro T digital

that|S|nput toaplxe i's 1 nput atee

gfadationimgth®l eneat me®Adat g vﬂ{i%ﬁ '?:glae h?_gﬁ'i;t 311&1:'&5;58 device

to control the |um nance of a emtt
ThHedtEverronly ranttwo gl tap! r&a@fe%f aaHEbﬁogtbee%EQte where
the set signal current is flown to a light emtt
the ilogiinancent s slubishtenitialngnteo 9 ahdean b@‘lﬁs@éﬁ:é t('s%te where
device. Hereinafter, referring to Fig. 16(A), a brjef
‘e ctupinamce wis | smsnmdel@imnoex amie e aiLyi€dl tgradation
of a pixel inalight emtting apparatus enploying
neched! t afece npuly newhodraddtaodsi vhngbendiklayed, a method
thereof. The pixel shown in Fig. 16(A) includes a
%qwurw nBY5@Pmbd ndeannieg Higetal2 gradaiiahi ngtA6d and a
503, a drivin TFT 504, a capacitor device 505, a
q’rfgﬁﬁr%‘i‘ﬁﬂ‘?ﬁ odetpc dimpd.ay amdl povgradaouions ib@geanthas been
508. Vhen the potential of the scanning |ine 502
REAREd and 2 the swit ching TFT 503 is turned ON, a
vi deo n t hat _has been input to the signal line

501 i eﬁ’p&tlaﬁﬁlglgéttéoa 8t Pade isedhon dhieyitygeTeT a signal

ccardi,ng to th otential of the input video

tri% hal® & i BJht € o 61?1’??3 old ¥ tG9e Herwt WefdgiokpBhA current
a current bet ween t he

d I
_ g%hrce andﬂfﬁ%r%?g;ﬂe%fa?hglﬁFﬁ SFQV B¢ g@thads. The former
VQﬁ.tt‘?{dH i‘ﬁﬂut H(yt?locdu:[é g%eéhoé ug hlcq‘l '8 fclleo signal {voltage)

that is input to a pixel is input to a gate electrode of a driving

element: and the driving element is used to contrel the luminance
of a light emitting device. The latter current iﬁput method is
amethod inwhich the set signal current is flown toa light emitting
~ device to control the luminance of the light emitting device.

Hereinafter, referring to Fig. 16(a), a brief description
will be made of an example of a circuit of a pPixel in a light
-emit t_ing apparatus employing the voltagé inputmethodandadriving
method thereof. The pixel shown in Fig. 16{A) includes a signal
line 501, a scanning line 502, a switching TFT 503, a driving
TFT 504, a capacitor device 505, a light emitfing device 506,
and power sources 507 and 508. | |

When the potential of the scanning line 502 varies, and




light emtting device 506, and the [ight emtting
device 506 emts light. As a sem conductor device for
driving the light emtting device, a polysilicon
transi stor is used. However, the polysilicon
transistor is prone to variation in electrical
characteristics, such as a threshold value and an ON
current, due to defects in a grain boundary. In the :
pheeswitching ITHT §03 16. ffyned longhar#£d &6 iSitditedl halthRas been
driving TFT 504 vary in units of the pixel, 'even when
foputi talthe dégnsilghahe HOYeHaapuitnpyta gdth€electrode of the
nagnitudes of the corresponding drain currents of the '
driving TR T 604 Aecerdihigetenthe Potsantha lofichanetput video
of the light emtting device 506 varies. To solve the
pronptm: grteTsOEcaboléage withe dttioingelRT 500y shtetermined,
input to the Iight emtting device, regardl ess of .the
%‘grécﬂéﬁgﬂ cElefingecbgryeenotharsounee tdved | tightdrain of the
' $nitiin device. Fromthis viewpoint, the current

Tt rgethbPAad spdehepmépeded Tiwig civrgem tcdst suppilied to the

gﬁgﬂztud%a current that is supplied to a light
Nitex 9 2e Y52 °@16e sand fhenbigirTemh it Abgeieci¢e 5§06 emits
%%%X*EF referring to Figs. 16(B) and 17, a brief

1

ption will be made of a circuit of a pixel in a
ing_the_ current input

O R SRR (o STRLORIO, LIS S LT
Sy E4P, S Byt susha L SO TS
R 0080 St £8824) Obel 5 0 AL W0 hccrrsonn
dhaasesioxcah gl M ea g AT ing go on cverent.

dii7§; &?j.e?reérfg\r?gg %E%?ﬁ%ﬁ %Mafﬁ?' ng:nFitﬂe ﬁZXeinslangn in Fig.
16(A), if characteristics mff thg 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 luminance of the light emitting
device 506 varies.

To solve the problems described above, a des:i:red current
may be input to the light emitting device, regafdiess of the
characteristics of the TFTs for driving the iight emitting device.
From this viewpoint, the current input method has been proposed
which can control the magnitude of a current that is suppiied
to a light emitting device regardless of the TFT characteristics.

Next, referring to Figs. 16(B) and 17, a brief desgripfion

will be made of a circuit of a pixel in a light ‘émitting apparatus

employing the current input method and a driving method thereof.




denoti ng respectlve portions tonformto those shown in

Fig. 16. Figs’17(A) to 17(C)schematically show

current paths. Fig. 17(D) shows the relationship

bet ween currents flowi ng through Trespective paths

‘during a wite of a video signal, and Fig. 17(E)

shows a voltage accumul ated in the capacitor device
Oalso du the wite of a vi'deo signal, that is, :
geaPéLx&}uFf}@ ob® e 0f1 6 (e iTELUERS. anigﬁalalm& 1, first

ltgg a to t :ﬁnfl rst and second scanning |ines 602
and 3 TCIRNHPY He- T $ 0805026014 667 cOMreAtsignal 605, TFTs 606

r t _flowng through the signal line 601 at this
t hnésg i Qr?é’arcéf%&rr g8Vigea8ifdand ardighbvenitt fig.device 611 .

ATGH) ahe.sianal current ldata is flow ng

throur?]r% %e Sgnat ‘?‘l“hé 6gF11is [disnasadte esgpasagehy line (each
bgmn hrough current ‘paths 11 and 12 in the pixel.

Fig. ‘}(D) shows the rel ationship between the ‘

cCurrendse ay. ., the relationship is
expr esslzd a;%%fcgf t;f%loi1 &3-?30-[?,399%]19“1{:%9 Tor l4gbti emission

VILD®R ddscPPLEL 3§g§5i‘§%§g?h Jsaf ! dé'@g rteirl‘:';@np:e numerals

capaci tor device

denot thy Fespdk ivd g Jﬁq'naé oggjtl ats S%ﬁag gh%gﬁgé.pl ?‘J.g 16.

t he noment, the current

Figs Capam)tw 17(J©Y's%e%u%ﬂ\clilyg£ﬁ%§%u%%%§%“ at%' o .Fig. 17(D)

performed in the capacitor

Thadual the acorat 2iechip (HerEaRACH Lk gne%”oge%]e(iv%é)r& through

and a potenti al dlfference begil ns to

IRAred hierepathsodesitgi JwriteRdF o WIAR LS 19% w%%lda'k'lg 17(E)

di fference -of both the electrodes has reac

e valitege apcuf B ed iRethd EAp80SLhs dtety '?:%dﬁ f%\llalsg during

and |12 occurs. As described above, since

the wride: 9 rswbdeowhibnal , ghaduag| ya d@&é@%cé huft:vltr:lgea of
~ the TFT 608.

First, a pulse is input to the. first and second sc"anning
lines 602 and 603 to turn the TFTs 606 and 607 ON. A signal current
flowing throug;h the signal line 601 at this time will be referred
to as Igata. As shown ir_1 Fig. 17(A), since the signal current Iy,
is flowing through the signal line 601, the current separately-
flows through current paths 'Il and I, in the pixel. Fig. 17(D)
shows the reiat_ionship between the currents. Needless to say,
-the relationship is express-ed as Igata = Iy + I,.

The moment the TFT 606 is turned ON, no charge is yet
accumulated in the. capacitor device 610, and thus, the TFT 608
is QOFF. Accordingly, I, = 0 and Taata = I are established. In
the mpment . the currg_ant flows between el‘ectr-odes-of the ciapacitor

device 610, and charge accumulation is performed in the capacitor



current keeps-flow ng, and charge accunul-ation-is
conti nuously! performed in the capacitor device 610.
In the capacitor device 610, charge accunul ation
continues wuntil the potential difference between both
the el ectrodes, that |Is, the gate-source voltage of
the TFT 608 reaches a desired voltage. That is,
charge accumul ation continues until the voltage
dites 61D .| evel at which the TFT 608 can allow the
current ldata to flow. Wen charge accunul ati on
t er i n&P@FoeBigogmadunliyyactimiElhteinen ¢ue & Pabitor device
%ﬁﬁps flowi ng. Further, since the TFT 608 is fu
‘| agfiaa@?geﬁlgl@%twfmé Fb@ln'lg (‘t&) )iev@l(‘dﬁ' %%een both

%ﬁ] ﬁ ggeratlons descri bed above, the operation of
%t Pri§etRedesghBLg - t 17 (BE) pi ¥8len $heoppitenedal difference of

I selection of the first and second scanni ng
F"ﬁg‘ L’é%zela‘?fat%?%% hagowepehed, Vandpolis tTATen 636;. aN4E)), the

turned F Subse uently, a pulse is input to
éﬁ% ??ngr SHRFR PN Red QL CHHF + h&sTEEs69.biesl above, since

%urned ON. e[S gce VGS that has been just witten is
@y 5 e h f)a%?‘f%"la%hﬁ'ée ‘Gligletheg'féﬂiuﬁaayl decreases, the

and ent identical to ldata

féh%fv\ég? h]ééréelégﬁ %nq hé-“ Hel pREUBBIatinpsist ¢1©nt1nuously
tiin e 6 e ht. At this tine,
%ﬁgﬂbfﬁghT%#'ng ¥£ﬁ§%%%?5 a%giﬁ?es f-a 5 saturation

regio d ol tage of the TFT
60% v?ﬁ gg‘%rbéﬁ; lﬂ? 12 %%h&%:ﬁg&iﬁ” qagEEcpp@wlﬁglpa continues

drbei 1 it@l poBhELAD Qiﬂ%’é:ceqifel %ﬁfglw{oa\ésﬂet? o@a It'rl])lé? éilgcfzgoges that

descrlbed above, the curren

] bhd gat Mot defo TE8hd o EUH \e/'ﬂlf'T gl hete";}? %Tsog %Fﬁg.red voltage.

set to have the sane current ue-as

e et I AU PSR L acnes
anileivethet| winlclanaes U €9BOBEL NG 1O 11 Wiidhnt Taata to £low.
When charge accumulation terminates (B point in Fig. 17(E)), the
' current I, stops flowing. Further, since the TFT 608 is fully
ON, Tguta = I, is established (¥Fig. 17(B)). According to the
operations described above, the operation of writing the signal
to the pixel is completed. Finallﬁr, selection of the first and
Second scanning lines 602 and 603 is completed, and the TFTs 606
and 607 are turned OFF,

Subsequently, a pulse is input to the third scanning line
604, and the TF';‘ 609 is turned ON. Since VGS that has been just
written is held in the capacitor device 610 . fhe‘ TFT 608 is already
turned ON, and a current identical to Ig,. flows theréto from

the current line 605. Thus, the light emittihg device éll emits

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




current. By using the thus structured pixel, influence

of wvariation in characteristics of the TFTs ‘
constituting the pixel is suppressed, and a desired

current can be supplied to the light emtting device.
Incidentally, in the light enitting apparatus

enpl oying the current input nethod, a signal current
corresponding to.a video signal needs to be precisely
$aputatiom qEgitin, WAV AL, thehEBuPcsl §PELn YOFCIELYSE the TrT
circuit (corresponding to the current sourcée CITCul

Y vartegy. d6)igisedendtiingtchhfest 903! FAWISY td She light
the pixel is constituted by polysilicon transistors,

ki Ekno Meviahf b tRidwd i et imiqef1pccurs, thereby
al so causing variation in characteristics of the
si gnalAscdesendbethaboive, thetdertégbtigpit thdhod refers to a
appar atus enploying the current input nethod,

ot Agnwhirchhbhecdoais i¢wsrarit HTETTheCTRTt 609tiH04H&0 have

i xel and the signal line driver circuit need to be

PO SErNsfe Warluenss dhate dfflhee mogrefl CAEAO L, set
f n hcharacteristics of the TFTs constituting the pixe
PSRy SQVEFnitsiay ¢, pindethbaldgigt e tting device
Gaﬁruct%re of Fi%. 16(B) _suppression of the influence
of VRSt LAt WikEr XheeArBinancef cOrrnepPRBing to the drain

_ i,tuti the signal line driver circuit is

Cﬁlﬁilgmt,é¥k%?%?ﬂagﬁﬁthEﬁnﬁtFP§¥UEBQ Pigelof influence of
ispt.i ill_be nade, of the structure and

Vg%g(rag:? ?gnfgféﬂaa%%?ifeé’fﬁs?oqﬁ OF EhectiTs cangiddarting e pixel

18 SGhrdd drj ireuit that drives the pixel '

el oy]i:ér%gﬁb aé‘\éﬁe‘ﬁ SHHSLEYREERS SR RS EuPPAedstR the 1ight

efitedhl; 8d¢ighown in Figs. 18(A) and 18 (B) .
corresponds to the current source circuit 612 of Fig.

const any SurreniY Sou ot CELgAE CulePige AGhH e enploying
tharceﬁfeﬁeuiﬁﬁﬁtaﬁétﬁgd,55§ S gn&PNLL oL ed corresponding to a
video signal needs to be pPrecisely input to a pixel. However,
when a signal line driver circuit (corresponding to the cﬁrrent
source circuit 612 in Fig. 16) used to input the signal current
to the pixel is constituted by polysilicon transistors, variation
in chéracteristics thereof occurs, thereby also causing variation
in characteristics of the signal current. |

That is, in the light emitting apparatus employing the |

current input method, variation in characteristics of TFTs

constituting the pixel and the signal line driver circuit need

to be suppressed. However, while the influence of variation in
characteristics of the TPTs constituting the pixel can be
Suppressed by using the pixel having the structure of Fié . 16(B},

suppression of the influence of variation in characteristics of




by signals that arée input via respective terninals 551 -
to 554. The'magnitudes of currents supplied.fromthe
constant current sources 555 to 558 are different
fromone another, and the ratio thereof is set to 1

2: 4 : 8 Fig. 18(B) shows a circuit structure of the
current source circuit 612, in which the constant
current sources 555 to 558 shown therein correspond

e TRPs congt s tuthegriatd 9i0ha OV iG dBMNSr o9
transiﬁtorg, 515315: to 558 is set to 1 : 2 :rg‘i?:c%ﬁ% s difficult,
accor drfi§elpattar, rusing(kig. 418) af vi-hervabhy L

ii%ate length)/W (gate w dth). The current sogfgétkon will be
PPEuPE 12 Straieterme eodt opbrabeon Cof L HurFGRi bBdeSe circuit

%é 24 =.16 | evel s. _S&eci fically, currents having
?BPﬁaﬁtjrfbth&ﬁfla adaline dverecartplit £R4t 4lives the Dixel

g}ug%t al __video signals. Note that the current source

QY tng150f sCuEERRt| LapBE betholysil i con

transifﬁors and is integrally formed wth the pixe

por t i of OrP PGP UEAR (¢ HE@QL A6 Lo seoumedimiTugs . 18(A) ang
[ ly,. a signal line driver «circuit

-if ﬁg%f %tgkr?a‘{é%g"%hdﬁht% tg‘&r‘?‘éﬁe% gPEEcei ¢irtuihéad 2beeFig, 16(B).

%O f anpl e, refer to Non-patent Docunents 1 _

and 2; . ‘?&I %’%%é?t IHeeil §ileaAngludes comstantodsrrent sources

LA \ o ich a digital gradation nethod

i's codn‘%aﬁeg% vhvlggﬂ0 naén{]aél\;ggurﬁ?ﬁﬁéﬁué?ﬁ‘ﬁﬁe’fﬁ%GotﬁﬁS are controlled

e RaRNs WAl a7e9 ion_images (hereinafter

referred to -gst gfga&ggg%aﬁ‘ﬂnr‘?‘r%?ﬁ%é}‘,’ea?féF’&llh%%%o%ﬁl nto 554,

THY olaghitidid s H ' thad js. combined with a

time gradation net hog tl.Jttgsnre Pg'&?ﬁit ith§r SeRStemt current

somges 6861 €6 IFHd e 6 to. . as tine adati on .

met hod). The area grada:f?%%gﬁgt]ﬁ%%%iosneaa gh&ﬁf’ f#pd the ratio

. thlervfons mieteltd 9 di v ded i;ntg a plurality of
sub-pi xel s, em ssion or non-enission is selected in

ﬁ:; |rqe S‘gg: 2338 g%lgﬁﬁg &i %112&3%’% ;ég:rlg{]c?gﬁ%éetg\%e{élﬁe current source
Circuit 612, in which the constant current sources 555 to 558
_ shown therein correspond to transistors. Theratio of ON currents
of the transistors 555 to 558 is set tol : 2 : 4 : 8 according
to the ratio (1:2:4:8) of the value of L (gate length)/wW (gate
width). 'I'he current source circuit 612 then can control’ thé
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
constituted by polysilicon transistors, and is integrally formed
wit_h the pixel portion on the same substrate.

As described above, conventionally, a signal line driver

circuit incorporated with a current source circuit has been

broposed {for example, refer to Non-patent Documents 1 and 2).



alight emtting area and the other-area - in a-.single
pi xel . The time gradation nethod is a methagd:in which
gradation representation is perfornmed by controlling
the em ssion period of a light emtting device. To be
nore specific, one frame period is divided into a
plurality of subfrane periods having nutually
different |l engths, em ssion or non-em ssion of a

li ght Bwiaddibyiceyi &EgisadelfsdSbionh %@%&Qeﬁ&ﬂ;aé@ method

the gradation is presented according to a différence

in whighhaoflibighll egmadaitadnt MeRHod a3e JJ; Iyl
In the digital- gradation method, the nethod | rﬁh"}lic g0 area

grgfasiongesbiatitorept dwsh t Aulerbypadari b ithage® hereinafter
radati on nethod (hereinafter, referred to as tine ’
PREEFPOntoahced gnadaideond me thoa) , e %ANPk me ER6&T it Which a
Egt ent Docunent 1). [Non-patent Docunent 1] Reiji
1621 aradpitdenorethed isTeombinal wRamOs t igfe §Pa8AE VLR method
of Electronics, Information and Communication
B grIRES et M i - grmglat ip0 limadhs (herdinadfter, referred to

jrquit Si tion of Current Specification Type
%Fﬂﬁ ﬁ”é%&%rﬁqn Retihed hvat The -rea/ gna@agyannond fHdd is a method

JEAA%%‘ I\br}&%}'}ent Docunent 2] Reiji Het al.;

ﬁflﬁ,P if qdyideskizte o piuaedibycofestbipixels,

e]‘gigsgpcé‘ 2328 A Sum’ra[ﬁ of the Invention The :

above- descr I BEaCEPPERR &% fedectiat dnt eseh ¢f thet sub-pixels,
rati-o _of ON-state currents of the transistors

HEERL 2ol s B B BeR bR s A9 WARY bo = dAfareRcabetveen

9k ghlge LSt 5:558, the factors of variation
SRR PR s R S teR shaudn aringie meL.  The

such as t
e Lon e 80 1 ML B0 T i G e e 40k pepERgentation
iUt f GitnRsg by contr‘oiling the emission periodofa light emitting
device. To be more specific, one frame period is divided into
a plu-rality of subframe periods having mutually different lengths,
emission or non-emission of a light emitting device is selected
in each period, and the gradation is presented according to a
difference in length of light émission time in one frame period.
In the digital gradation method, .the method in which a digital
gradation method is combined with a time gradation method

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

{(For example, refer to Patent Document 1).

[Non-patent Document 1]
Reiji Hattori & three others . "Technical Report of Institute

of Electronics, ]_:nformation and Communication Ehgineers (IEIE€E)",

ED 2001-8, pp. 7-14, "C_ircuit Simalation of Current Specification




to be used are piled up, and the variation is
generated inithe threshold val ue and nobility?
Therefore, it is difficult to precisely nake 't he
rati o of ON-state currents of the transistors 555-558
to be 1: 2: 4: 8 as it has been designed.

Specifically, the variation of the values of currents
for supplying to the pixels is generated depending

Jse Pedysdldmon TRToAdeLve MPELnE I8 WwemiR-ddis d A Display"
f_ ON-state currents of the transistors 555-558 to be .

Nop-pateptadqqument den designed, it is necessary
to make all the characteristics of the current source
ci rcui R8I 8t pifgailn it H&MAROEDE 00l UOBEDLRE BRNE223-226

ecifically, it is necessary to make all the
i%§&§@Fé?¥¥%%Wﬁgtoﬂlthe transistors of the current
sourceﬂ%iEﬁgaés t hat si gnal line drive circuit has
the sah®, cv86 At is very difficult to realize it.

The present invention has been carried out by
considering the above-described problens, the present

[ £9n proyides a %i nal line drive circuit
é%%@@%e~e%we§%%+£5§ﬁﬂ§_ﬂge influence of the

Char SR S VAELELI 00y O, TETS, and SupBl g e e o
tharpesseilel I P Moo 2L LINLLLUI0  ccones
Cantoure Rl PR e Aolreproint fathe transistors

SSpPby8 Nt ELALLL e a0NA G0 LRL L9 fue L)g?g(h'ég lepgth, the

em tting device which configures

gatk Wiath di5d ithebyi ik idhii7 EXe \ing .a,circuyi X
configuration whi ch hfgis@lﬁ%%%s(gfeé {l%ﬁgﬁm@gﬁlim, which

anrg gabevatedbytiie: eharaptghé §§‘Siffa%ﬁ9.fﬁa-ll-:'§:£sg dsr'ﬁ:%[gse apflsphstrates

-present invention provides a signal Tine .

e enr e ChE a6 S U emageg on e
tﬂﬁ&%ﬂﬁy%dﬂab@eChndumbbility. Therefore, it is difficult to
precisely make the ratio of ON-state currents of the transistors
555-558 to be 1: 2: 4: 8 as it has been designed. Specificélly,
theyariationofthevaluesofcurrentsforsupplyingtothepixels
is generated depending upon the column.

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

of the transistors of the current source circuits that signal

line drive circuit has the same, however, it is very difficult

to realize it.




for suppressi-ng the influence of variation of the
characteristics of TFTs and passing the desired
constant current has been provided. Furthernore, the
present invention provides a light emtting apparatus
equi pped with the foregoing signal line drive circuit.
The present invention provides a signal line drive
circuit. in which a current -source circuit is disposed’

on eachhePTesentdoventypmihds beear cadheidd kit b4 considering
iégn% line drive circuit of the present invention is

OYfiatefrEiprddarebtened thegmtesant davention provides a
gy ﬁlheg to current source circuit disposed on each
S|§ at {ine %E%Eﬁ threidt capahir of copprassiegr tRatinfluence
59L{{t§eecbor r%fer,enc,e. A current source circuit set so
as 10 SUPPPYehéSIiGEATatien o BETS hadabupplyind the desired

rent jn propaortion to that of the constant _

88980} Wit € Tor bRe Ribltnc BuziBemmersyl the prosont invention
j e, of ; iation of the characteristics of TFTs
%ﬁ‘}"%ﬁ&‘gg nt ?iglbﬁi‘g{ t%“?e“g’ijd}%ﬁﬂﬂwt% Cppadilecaft seppreesing the
AP d,hby Il i:zi ng the foregoing current source
Ci rcui&?.égTﬁ(!gn,‘}élltrlniE{';JICZ‘.Ls?lngnoa’{1 the cchprocteristies opft #¥Ts which
PG106 bBY j { tch for. _determ ni ng whet her .
oy et oo BPERY bERe1 3ab affve FixShuE i sUBbi ¥eng the desirea
€1 girfall tourse i gd jxel is_.controlled by a
v_i%eo si gnﬁwggegi %lig%{: ré??ﬂe(nlrf%éiseé’dfg \‘XkéFB qtqng:ggure.s both
oragRisf Y aha Pass iS4 . Jdn propoction to a
vi deo si gﬁal thro‘ljgﬁ:l?cgiil?ngfwaﬁ'nrltez,mﬁwgpé‘?{faé‘ g gpircuit
daorf idpies i on Rgh Ve T ' current.is . ..
supplied fromthe curren%%%%scgeé%%%{ﬁﬁl&%%c@ Sy ¥ariation

df hearéheeradtartidtiodi ¢h Tergontrol led by the video
signal. It should be noted that in the present

speci flieapreoaenthinvenmt i6h prof idRlses BN WELNAL O circuit
not the signal current is supplied fromthe current
t)@é(gfrygeacngwuq;qnfi\guhet$bgrtai wHitth @hl ¥€ebtFeHidircuit (in the
bresent specification, referred to as current source circuit)
for suppressing the influence of \fariation of the characteristics
OoE TFTs and paséing the desired constant current has been provided.
Furthermore, the present ‘invention provides a light emitting
apparatus equipped with the f.oregoing signal line drive circuit.
'I‘h‘e bresent invention provides a signal line drive circuit
in which a current source circuit is disposed on each column {each
-signal line or the like).
A signal line drive circuit of the present invention is
set so that the predetermined signal current is supplied to a
current source circuit disposed oﬁ each signal line (each column)

-using a constant current source for reference. A current source

circuit set so as to supply the signal current has the ability
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is defined to.be referred to as a signal current
control switghi It should be noted that the ‘constant
current source for reference mght be integrally
formed with the signal line drive circuit on the
substrate. O, as a current for reference, a certain
current may be inputted fromthe exterior of the
' Eubstrate using ICor the like. The outline of a
PRRAS [FhfeC@FTeRt din pubpowttibhet Preasanbs 4Y eBLk@Ant current
will be described belowwth reference to Figs. 1 anél:
20UFfie FFOE. Teference . the 3 geaultneher ine16ehGei 68 variation
o%r‘}d the three signal lines fromi th colum to
I +

§ W’t"‘lﬁ%ﬁﬁ?’é‘r%t%m TH s whitche cone goier ehétsi§nal Iine
(?leff%?rj%: t:i.? ass the. signal 11 current in proportion
4) gl I%‘VPE@G‘E@B%E@ by aughl itimg thegfalregoifg current
g(gﬁi.cggigglslcq:i d below. In Fig. 1, as for a signal
I ne drive circuti® 43 2 slgnai e duive eigicuditi ¢f 4R€ present
i lSpgse n.each signal |ine (each colum) . The
cﬁu‘férjde nt s'o%rsc £y té"‘i?‘r oA Pgigmna Yhethembraotaa signal current
de& M pa ermnal c. A set point_signal is ,
inputte% ?H?‘gg?ﬁegf’gfﬁ]enﬁir%iﬁh’es cewPRhiedctior 6he pixel is
doant raed, )4 lied fromthe constant current
@%d%i%w’n%

source for ference ich is connected to the
Mor eover, the

curreg i HQ t rmnal b
peciifl®a1id t B8 LR casl?eﬁl-lqrﬁ dite IS MecgsSsary to pass

terminal ¢ outpufs a signal

asolgnel uretidt 440,V itech_ 101 (signal _ current o
control swtch) 08?]};% s&%ﬁp%ctlcc? Fc‘éjrqéy? %%‘%FFEHFQI} a signal
ldmer,ceheré Gt s 2ot § efd; Ry the set point

signal inputted from toﬁga{agg%&%gflgé,w%ﬁl?%‘ﬁtor(’&?ﬁ ridift signal

‘chigrentf by euppl e SHOR! 1R QY ¢ Q@uﬂ?& 'Elrz‘:%'tu&l?;t Fél qgue signal

the current (signal current) I n proporiion

ligpedadvecoirentit(cwhient if0konef | §Qu ted . .
from the termnal c. The sw fchr%%ré?gi)bgnz‘]h%cb’ﬁlr‘%’ﬁt signal.

cont r6F Siwukhpe noteids praedi DAME e tCUpe8 i cation, the
source circuit 420 and the pixel, ‘ ‘
switchfor determiningwhetheror not the signal currentis supplied
from the cur:_:ent source circuit to the signal line drive circuit
1s defined to be referred to as a signal current control switch.
It should be noted that the constant current source for
reference might be integrally formed with the signal line drive
¢ircuit on the substrate. Or, as a current for reference » acertain
current may be inputted from fhe exterior of the substrate using .
IC or the like.
The outline of a signal line drive circuit of the Present
invention will be described below with reference to Figs. 1 and
2. In Figs. 1 and 2, the signal line drive circuits around the

three signal 1:f.ne‘s ‘from i th column to (i+2)th column ar-e shown.

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

11




turning ON or-OFF of the foregoing switch 101 _(signa

current contrel switch) is controlled by a video

signal . Subsequently, a signal line drive circuit of

the present invention having a.configuration

different fromthat of Fig. 1 will be described bel ow

wth reference to Fig. 2. In Fig. 2, in the signal

line drive circuit 403, two or nore current source -
GHTENs & PTARYFSSon do ddett sifgihle Wideo( edgfal through the
cal u e,...supposing that two current source

)., . Here,
cﬁ"rg@l%ﬂt i Wildy R deserided bediowm, the current
source._circuit 420 has a first current source circuit
421 and"dF¥¥ednd@E Faeftsianalk d inerdnlve 43T cud tf 408, a current
t 12 sour circuit 421 and a second current
S ottt D thdirpasnd oprenamed snad, Linedteach column) .
i.n ' | ds_ inputted.intg the termnal - a. The
g@%r%#t ggrFgﬁfcﬁoFIFSPéFeﬁgg)hﬁ§ upprréapdonathe terminal b
S h rent rce for.reference 109 which is
T B 8 BBY iin e B iR al 55 fapEStembR by the terminal
NoreQy, ] out put s ignal .. (signa
ot (ERERRRR o rt ) £5 dPPRLepAdom tae constant

aagrbhe SRAUIFSHILRRARUMGf C*:%:g#ﬁé\ﬁﬁz%w\}%gké% %ﬂttrl'lﬁ’ current

switch 101 (signal current” cdn

3ig8altd shinpiddBehi £O rﬁ&xttl;f%rvzé&e{ gk@g&o%lﬂ%rrsﬁ%i %@%ﬁ%%ta signal

the current source circu

Rep bt isiignalcurieut @Eiuébe”éiPtéﬂim?ref%‘ﬁ}if‘ a d%(d‘ﬁ?’ fo1 (signal

control signal inputted fromthe termna

current coptuwoneswi fcloy batpuesc @pécﬁﬁ%if,dtﬁé Wt source
i

term nal b,the current (signal Ccurrent proportion
chronkt re2@evantoatrolbd( Byrfledise tf 96inef 856R8S) 14
outputted fromthe termnal c. The gmﬁtch 181 (sfg%gFted from

e temmigmit rol cemiéch)( dusrdinipese ¥ MEieke § B& supplied from
current source circuit 420 and the pixel, and turning

B¢ dirgtrbib t lked tbeegoirngnsw $Lnd0lcEsiened in proportion
current control swtch) are controlled by a video
1'39 é’ﬁg relevant current {(current for reference} is outputted from
the terminal ¢. The switch 101 (signal current control switch)
is disposed between the current source circuit 420 and the pixel,
turning ON or OFF of the foregoing switch 101 (signal current
control switch) is controllied by a video s-ignal.
Subsequently, a signal line drive circuit of the present
invention having a configuration different from .that of Fig. 1
will be described below with reference to Fig. 2. In Fig. 2, in
the signal line drive eircuit 403, two or more current source
circuits are disposed on each signal line (each column). Here,
sppposing that two current source circuits are disposed on each

column, the current source circuit 420 has a first current source

circuit421andasecondcurrentsourcecircuit422,afirstcurrent'

12




I't is defined-that an operation for termnating
witing of a signal current with respect to the
current source circuit 420 (an operation defining so
that the current source circuit 420 for setting the
signal current by the current for reference can
output the signal current) is referred to as a setting

S5 Y L R £ lg0 q?&#q%%;{é e pERGLE 422 nave
if_ 42 uts the current) Is

PR ) e e I

e St S bl S B R R oo

circuit 13 4 € Seco

AdZ-atesshbbersyt r&fgmaﬂg? tb'é){v%}ﬁgh i%ég%ﬁée%g?g o "ehe current

current source CGrcult

1501 CeoHL Ybkmdddn YN RoRELLRH B %%: ggy%s a signal

and the other perfornms an 1nput oper

(capahlle frreraly Wt QW tﬁu\@o ARG AT ‘}'i:r'i]a s%%?:?ctec?r%‘%%it 421

at the sane tine. I't should be note a seé

anyictlad EeBoGQRir et {C86 i+ 88 19l i ¢W Nié%h%@vh 101 (signal
time period at an optional timng, and . opti

curment Coatral whatcki)ndaogohtfbDdsidSapeid | :ﬂﬂ)utted from the
operation 1is carried out is capable of bel

tepmioadl 14, Spesieichyip, ptxel cu@:Q@HtgLHcﬂIﬂc%‘ LR 420 s

source circuit disposed in a pixel) and -
c@amriogg,.edt bynasselt poiatceigaal Saputeed EE%lmt the terminal a
di sposed in the-signal line drive circuit. As for the

apdniper epntradssigral depuittgdopeont o tiesmaaali €d 138 current
at | east one tine nay be carried out at the tine when
3

(EHETERE §91 Eetexplee S supplliied foom bee tegdhallt Mehe current
drlve circuit and the operation is initiated. However,
ﬁ&?ﬂﬁlll GUrEeREL ih@repsrdiosnboctise sallmrant kerrent (current

£8 qf %ed |nfgrnat|on i s | eaked by the setting
Bpet Gt FORNCE het S USRI tesk £xomothAaye rhénalad n Thar sied ch 101

(? %orman the qlﬁ?gl% g%lftc%r) g(s:qéjnl.sg)ggectl r;Jeetweaen the current
source circuit 420 and the pixel, and turning ON and OFF of the
foregoing switch 101 (signal current control switch} are
controlled by a video signal.

It is defined that an operation for terminating ;writing
of a signal current with respect to the current source circuit
420 (an operation defining so that fhe current source circuit
420 for setting the signal current by the current for reference
canoutputthesignalcurrent)isreferredtoaszasettingoPeration
and an operation for inputting the signal current into a pixel
(operation that the current sourde circuit 420 outputs the sigﬁal
current) is referred to as an input operation. In Fig. 2 since

control signals inputted into the first current source circuit

13




Concerning w.th the signal line drive circuit_shown in
Fig. 1 and 2, ithe case where the signal current In
proportion to a .video signal is supplied to the
signal line has been described. However, the present
invention is not limted to this. For exanple, the
current may be supplied to another wiring different -

f,r e..signal line. In this case, it |Is not

# ezf:i g]gl égr E/h? o"‘g‘?ﬁ%§§rt‘: RBt seurce dliuitsugradre Wiflrent £rom

ggﬁﬁ{gé gwitch), The case where the switch 101 is not
CSpoSERers BRORAT i theritd roto cuamenitnsograe td dduit 921 and the

By b oP e 130tpeA Ak, ohe peatommeaett ey bperation
D ot ok B Rma APariophs., bRbSasiangninerehy apable of
CPEYEiRg QUe, tulliobHrRE WohisgPe: sarh whaoni ot &hé same time.

ircu T IR Holeh REE o Se fifR orsrataenmiah npencarriea
G spayng an phEZonal cing SEba RE I appranat tining, ana
i onat o o TEaR R MRS b O R mnd ielsothang operation

(signal current control sw

o capariatd 63(1; ?.isd;{é%gﬁl%ﬁé% %éﬁf ﬁg%ggfm?#yg %ﬁ;g.llsségé%y a pixel

i s capabl e

Gachparatyon t Basedd i RGu YL AL ofs.t.he current
tggurce circuit and the iﬁ%ge é?é% afi%&gp8ﬁgﬁaiPdﬁ Rixel) ana
et afrdeiow sudepandedd S 1d ut.. Singe fhe
setting %)lperati on of the currenﬂoéucﬁ%g%cﬁl&ﬁﬁl% éls?osed in
thesdianal ldiave iddivautcithen . hed iggy- |
the configuration of ,the present i nvtzlrﬁ ?%ﬁﬂ)len@%% cﬁwimes the
i 1o peprassances carciet anel, athPed BReCtfd by € carriea
o@gfable of being independently operated xs very
BEiiffetime Wiruthebsleoteto tdairce $8iddpgRUSLE AS signal

18.(1)1?; idq:%'.rveed c\é\é.éguit and the operation is initi
| § 1nitiated. However,
actually, since there are some cases where the acquired information
is leaked by the setting operation, the setting operation may
be again carried out when the good timing for acquiring the
information comes again,
Concerning with the signal line drive circuit shown in Fig.
1 and 2, the case where the signal current in proportion to a
-video signal is supplied to the signal line has been described,.
However,thepresentinventionisnotlimitedtothis.Forexample,
the current may be supplied to another-wiring different from the
signal line. In this Case, it is not necessary to dispose the

switch 101, (signal current control switch). The case where the

switch 101 is not disposed is shown in Fig. 29 concerning with
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circuits such-as a flip-flopcircuit and a decoder
circuit. In the case where the shift register; is
configured with a flip-f lop circuit, usually a

- plurality of wirings are in turn selected from the
first colum to the final colum. On the other hand,
in the case where the shift register is configured

%I%h ql_l:?::oger circuit .or the like, a plurality of
w P ny S 8RR £ig- BRierpestmingewidh Fagdam IThehis case,

f ation of the shift register may be 15
gggr%%ﬁ[ed}tef"? QLR kad dpteraicigrentt hitnedor pixal and a video

i f q can be selected at random the
g%y{llg%giél éﬁs?%ﬁegf}i’ato capgbgBabflpaeng out putt ed.
Ther ef ettin eration of - the current

PAE predBntl iyl B8 oy Ste s ai Hpaal Miisd Batve circuit

source Ci
Jege first colunn but at random

kakl
WeichRepey dk ytvjor 0%1? YhEpgisters {finst iapd second shift

Then, in the case Wwh

, . : i - b

eaprRaty L Rt Po L IR bR ot Zendat ensucube 19 o current
_ e i present invention, a _TFT .

T eapsbre o DS AT es 7 BB e e h g ame R i a video

$1GHE1 Stat WS, NG S MR o 'el']:éﬂ[t%d”g}’asr: ﬁispiﬁéﬁggﬂﬁtﬁ{age, it

using SO, an organic trars or

ddrievEs, fidy deumyiesent i 5 light em.ttin
apparatus includes. a paneaq:?{:%ln 1:1{:2"?1“i§'piag§|a"§’§]&qgo itch and

e sngtahllight signal tdtﬁgre‘ii&V&G@t:@@? s%ﬂ:it% a%m itrll%n%’ik:e . Then,

drive circuit are seal ed between he substrate
arhepesadrionnb 1 tiad £ i SOdMEe sk Bl Sy ¢ i | K€ ca
AFE Mg 6L P capanie

i s mounted on the foregoing panel, a disp roti
of Reing indematdgrly clpesell 6ét | vindonbt8bha 20l 1Kk setting
apparatus corresponds to the general termincluding a
Wé%t,loé’ abdule cuzreditspbaycand ddis d hka. tHd SnifS@isplaying
_invention provides a signal line drive circuit
operation are capable of being independently carried out. Since
the setting operation of the current source circuit is precisely
carried out when the time is taken much, the configuration of
the present invention in which the current source circuit and
the latch circuit are capable of being independently operated
is very effective.

It should be noted that a shift register is configured with
Circuits such as a flip-flop circuit and a decoder circuit. In
-the case where the shift register is configured with a f'lip——flop
circuit, usually a Plurality of wirings are in turn selected from
the first column to the final column. On the other hand, in the
case where the shift register is configured with a decoder circuit

.OT the like, a plurality of wirings are capable of being 'selected

at random. The configuration of the shift register may be
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“having a current source circuit as described above.
Furthernore, {the present invention provides a |ight

em tting apparatus capable of suppressing the’
i nfluence of variation of the characteristics of the

"TFTs configuring both a pixel and a drive circuit and
supplying the desired signal current | data to a |ight
enmtting device by utilizing a pixel of circuit
BBRTPRURaLedy shlebted décovdinglisameedsl) tRea plurality of
characteristics of TFTS. Brief Description of the
Vlahrggscangbelspieatedeat ofandsingntihe | sd€t fhd V€Ignal is also
circuit. Fig. 2is a viewof a signal line driver -
EAPERle ofikginy pytpusnedof Thesefone , lihee sdtityay operation of
gﬂ)rcuit (1-bit). Fig. 4is a viewof a signal line
VTSR E FuReR pHTPuitFig. abse scapalilewodf baisggea@tried out
lipe driver circuit (3-bit). Fig. 6 is circuit _
U B FSHREBFLRLLY chom dihec £ sto gotlemn Bug. af Fandom. Then, in
gﬁé%uit qi%%$§ of current source circuits. Fig. 8
's° CRPEU e ggﬁﬁéscﬁ mafppat i9p @cceompanyiingsyitiFihe setting
[ [ m chart Fig. 10 is a timng chart. Fig.
O%ié]?as%ééf m'qﬂ:g GRAr e Frealipeds sA ctbabf thee malfunction is
f alight emtting device. Fig. 13 is
circuit dragrams of pixels of a light emtting

rerhod® i8S SRLIMY 4ot psbelt ghrehen. o Ter
ie%mg,*tatpila%gl'es 8§'V|fbggh§ %lgﬂ{%ﬁngs %f%g.:;ig:g;lgaﬁ:legé}a transistor
WIRiPh @88a2fs fn Pl & @yl art N éfe%]stlsetrglt Usr:{%gdgeﬁ?eén organic
transistor or the like.

Moreover, in the present invention, a light emitting
apparatus includes a panel in which a pixel section having a light
emitting device and a signal line drive circuit are sealed between
the substrate and the cover material, a module in which IC or
the like is mounted on the foregoing panel, a display or the like
in the category. Specifically, a light remitting apparatﬁs '
corresponds to the general term including a panel, a ﬁodule, a
display and the like.

The present invention provides a signal iine drive circuit
having a current source circuit as described above. Furtheﬁnore,
thepresentinventionprovideszilightemittingapparatuscapablé
of suppressing the influence of variation of the characteristics
of the TFTs configuring both a pixel and a drive circuit and
supplying the desired signal current I data to a 1ight émitting

device‘by utilizing a pixel of circuit configuration which is
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Fig. 18 is views of a current source circuit. Fig. 19
i's explanatoryi views of operations of a curret

source circuit. Fig. 20 is explanatory views of
operations of .a current 17 source circuit. Fig. 21 is
an explanatory view of operations of a current source
circuit. Fig. 22 is views of electronic devices to
whi ch the present invention is applied. Fig. 23 is a
BPEwinflgencegdaby| the dhavectertisuits(3£bTFrs. Fi g.
24 is a viewof a signal line driver circuit (3-bit).
Fig. 25 is a circuit diagramof a reference constant

urrent source. Fig. 26 is a circuit diagramof a
Brief Description; of theprawsagse. Fig 27 1 a
circug; di agram of a reference constant current
sour c& T Zlg 3 & Viewiof 3 tstenal aing drivdereioeuit.
const g Fig. 29 is a view of a

. _cufrent_ source: :
si gnal ’rf*f'n:eH d‘% VervieW @f 12 sigral shine drinemy oireuit.
signalgdine driver circuit. Fig. 31is circuit
di agranl‘?rc}'ofe“ cir P’z'ﬁ ssS%rEesii:‘QPegi%-éf}e driyenrirpuit (1-bit).

[ igts i d f t i its. Fig. 33

s oi sl Widoh Shef P § rasPatonite Grter alrdt (3-bit).
b Y ek AT ST PR M S ca-mae).
Ci rcuiptiy. ¢Fiy IS+ Gscult diagrams of current
sour ce l?l r &u ilt%s .éqﬁ“}t gi}a}%fadﬁ &f CHREG R Wice, circuits.
decodeti oCi CUigt wircuit diagrams of current source circuits.

Fig. 8 is circuit diagrams of current source Circuits.
Fig. 9 is a timing chart.
Fig. 10 is a timing chart.
' Fig. 11 is a timing chart.
Fig. 12 is views of the appearance of a light emittingdevice.
Fig. 13 is circuit diagrams of pixels of a light emitting
device.
'Fig.‘14 is explanatory views of a driving method.
Fig: 15 is views of a light emitting device.
Fig. 16 is circuit diagrams of pixels of a light emitting
device.
Fig. 17 is explanatory views of operations of a pixel of
the light'emitting device.
- Fig. 18 'is views of a current source circuit.

Fig. 19 is explanatory views of operations of a current

s5ource circuit.

Fig. 20 is explanatory views of operations of a current

17




Fig. 38 is a.wviewof a shift register. Fig. 39 is a
view of a signal ne driver circuit. Fig. 40iis a

QD

vi ew of a signal ne driver circuit. 18 Fig. 41 is a

vi ew of a signal ne driver circuit. Fig. 42 is a
vi ew of a signal ne driver circuit. Fig. 43is a
view of a s a
' s a
S a

V+€M/Of si gha

VIRWFE? SEsghad ne driver circuit. Fig. 46

~view of_a siqnal ne driver circuit. Fig. 47 is

views dR%r SilghS|aR isHPIanakary view of ofegatd8nissof a current

V] a signal line driver circuit. Fig. 49 is a

\ﬁég%ég é?%ﬁ 0 line driver circuit. Fig. 50is a

vi ew of spgnal Line driver circuit. Fig. 51 is a o

vi ew of i% 's?%nr}"aﬁ VIPKE ‘b‘{ PHECtErPdG ¢evigpy tawhich the present

i RS 10 o1 5l d 1fting device. Fig. 53 is circuit

di agra‘grr'}‘smgfl-éaqé’.t*’x% ') ght emitting device. Fig,

- 54 is g4 Mhyo; Fia. 95 i timng chart. 3

Fig. 56 1?3”??%%9‘3‘83% a?#% Elgn 7i‘i"§edilf eI} o 3-bit) .
a currefqly . seur o i Ei.g. 58,is a circuit .

di agr am tgf a c%?ek%ggo%fr €eS%§PSZi Jr?‘n%a‘fl‘l\ﬁ)‘aé’jf‘?ﬁult (3-bit).

enbodywag.tdw i kv et -@Eﬁﬁig@ t. 1l Ln this -

enbodi me%t T descri g??gﬁﬁ W egr?aﬁ%£8F83°§t99}ﬁ1fﬁ’ét current

sodrae .operation of a current source circuit 420 shown

in Fig. 1 provided to a signal line driver circuit of

the prEignt2d D¥eNEiteuidle e d | Gl ¢

e ot contr&a' df@%gféxgécmné%antcurrent

source.

li

li
[ |
li [
signal line driver circuit. Fig. 44 i
[ line driver circuit. Fig. 45 i
li [
l i [

Fig. 27 is a circuit diagram of a reference constant.current
source.

Fi-g. 28 is a circuit diagram of a reference constant current
sourcé.

Fig. 29 is a view of a signal line driver circuit.

Fig. 30 is a view of a signal line driver circuit.

Fig. 31 is circuit diagrams of current source circuits.

Fig. 32 is circuit diagrams of'current source circuits.

Fig. 33'13 circuit diagrams of current source éifcuits.

Fig. 34 is circuit diagrams of currént source circuits.

Fig. 35 is circuit diagrams of current source circuits.

Fig. 36 is. circuit diagrams of current source circuits.

_‘Fig. 37 is circuit diagfams of a decoder circuit.
Fig. 38 is a view of a shift register.
Fig. 39 is a view of a signal line driver circﬁit.

Fig. 40 is a view of a signal line driver circuit.
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source circui:t~420, a shift register, and a latch
circuit. Further, 19 the signal line driver circuit
has the first shift register that controls the
current source circuit 420 and the second shift

regi ster that controls the latch circuit etc. In the
present |nvention, a setting signal input froma

term ngliga I &SRO .a_sanpling_pulse froma
first sﬁig?t qqr IEe%i g‘t g?‘?"’tTg’St g §gp9flﬁé ddnei Agivegngironit.

Fig. |Fregrraspegds the sanplin | se _supplied
fromt hng;i rst shi f%’e're‘qulggt & S ?HQngigénf]rFLHW?nFﬁ-é“ﬁ!‘Jit-

performegseuti ng Qf v{hg gerrent source. circuit 420
in accordance with thgt ?#1 %gS%F’“Fmeiﬁﬁﬁpﬁﬁ‘geﬁupéé‘cuu-
Suppl i Etlg.faganighg gt oLl Ly ister. Ln . the .
present invention, | nd‘gpgﬁdén%légg%aﬁ‘?‘%ﬁs&’ﬁ?’v‘?ﬁem-rcm-t-

first Bhgft4absegssheviagpdefh ift. register can
be fully conducted by msan§ %fglgggv?g'%l%gd¥ﬁge?i?%-'Fcuit-

shift Figi s4@rig hatvigwnd£oLs U t,spurce .

ci rcui&t‘ 420 and the secon%l éh?%#ﬁa?eig{!g?e?‘%f‘ﬁ%]f clrcuit.
cont r g ¢ 7 | 3¢ chi s Golf ta EY ' hi f

r egi s&‘e_r ca¢nEt be operated at % oaca's}b%!{e&deq/%#‘féeﬁt% cult.
second1%hi Y@ Stisw iGF Qpes ; ' e _
Accordingly, it is possible t%rt%hi ﬁ%lr%eﬁ%égfgﬁ%uu‘
currenttSottdscia ovliew 430 5 pRNtha S 1AL MAS dal T8 A%, ¢
it is_conducted precisely. Note that a shift register
i ncl uféd-a 39 45 o Miewiof i tsigramldaaeRearGivesUidi- Qi ¢
the Ikég, In the case where the shift register )
I ncl uded t né fs| Epviemopiciar slignali 1 igen@rakerd circuit .
pl ura&_,iig 3f wirings are sequentially selected from

the first OBl dfinViiE¥Ehetl-asiligbituemittOagt e vaidesr

hand,Fkg the case where the shift register |ncludes

the decdde?” c1¥ EdFCUSt Shaoramre, of apbirali ¢y dfiight emitting
avkikags are sequentially selected fromthe first

colum to the last colum or selected at random The

' ShiftFiﬁgi§Eeisn§yt§%£§gtcgggg?rly _
Fig. 55 is a timing chart.
Fig. 56 is a timing chart.
Fig. 57 is a layout view of a current source circuit.

Fig. is i i i
g. 58 is a 01rcu;t diagram of a current source circuit,

" Best Mode for embodying the Invention

Embodiment 1

In this embodiment, a description will be made of a étructure
and an operation of a current source circuit 420 shown in Fig
lprovidedtoa signal line driver circuit of the present invention .

The signal line driver circuj.t includes the current': control

- source ci.rcuit 420, ashiftregister, anda latcheircuit. Further
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20 according '@ the usage. In the.case of selecting
the structure ’having a function capable of selecting
a plurality of wirings at random setting can be

out put randomy. Therefore, the setting operation of
the current source circuit is not perforned
sequentially fromthe first colum to the |last colum,

2hd sognde Y QLTS SNIONY 1 EH IS SELUY Legister that

operation of the curren

ponteonsdtht caRURRLASUEY ri(%%%ﬁggg}/lgg A0 thes Second shigt

where there exists a ect a

Teylisbgr oh&tatbAProist PReC t . sour circuit, the
def ect can be nade ingons%i géé‘g@c %uﬁﬁ_i? Ctegister

may selmcthermpesdit anead i t usage t e that . _
a shift register has a stru%’r eé)i%éﬁulg}i%igfncl\l?& input from a

temmphal 4lcqefeoponds orb ts éﬁgl?idg] g?lal%e“ Lé%cin% % First snirt

colfégs. A clock signal (S-CL ul'sSe

feIbAer andhart isvethedc&t OOy sSighaal 1 K r

input to the shift register, and si gnaf‘?%éﬁ! éﬁrsresponds to

dir pampddar pdget suphbisd ifgn dhel hgrggpgﬁif%%%a&&t er. The

are -referred to as sanpling pulses. In Fig. A~ a

R:"'Tel"stﬁ}}tt ipNentdongpent oohe sett4nglébahe28drrdlf sdhrce circuit
ansi stor 102 (n-channel type), and a capacitor _
Be2oqeRdanpe wiitdi hhegtimbad o oHeceanol 1AP PGS Slippliea

fthe transi stor 102 corresponds to the current source

APt dite #FsY shift aegdetiersource circuit 420, the
switch 104 and the swtch 105a are turned ON by a
sanpl i Bg “BG BESSRBEt ipvanthen: cindepbndantThperadions of the

rept.(reference current) is supplied via the
Rers %F%E TPYhT HRE Ind dhensecendsshbtt rgisttes@ancbe fully

By A5k PELPrPE L hBI by cRLzsFnehiaharegtster that
cBhe¢8h 8" Thaed,,¢harge sio%rrc%t %iir}:%%iitn 42210 and the second shift
' register that controls the latch circuit. That is, the first
shift register can be operated at a low speed while the second
shift register is operated at a high speed. Accordingly, it is
possible that the setting of the current source circuit 420 spend
gs much as time as it is conducted precisely.

Note that a shift register includes a flip-flop circuit,
adecodercircuit, or the like. Inthecasewhere the shift régis ter
-includes the £ lip-flop circuit, in general, aplurality of wirings
are sequentially s_elected from the first column to the last column.
On the other hanq, in the case where the shift. register includes
the decoder circuit or the like, a plurality of wirings are

sequ_ent;lally selected_from the first column to the las1I: column

or selected at random. The shift register may select properly
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the capacitor.device 103. The charge is retained in
the capacitor i device 103 until the current”(ﬁeference
current) flown fromthe constant current source 109
becones identical with a drain current of the

transi stor 102. Then, the switches 104 and 105a are
turned OFF by the signal input via the termnal a. As
a result, since the predeterm ned charge is retained

PRCPRELBAER ithe useddece 103thé hadd @FSEELEELIAD2ARES Bructure
of flow ng a current having a magni tude

apabilit
gﬁ??&&pﬁnéﬂﬁﬁ%ﬂtﬁ@p@b@aa@f cseleotinglad spldfal of wirings

gatgﬁ 101 (siieignal current control switch) and the
Swi e CToeP el et 9 FAB DS oDt randdutyi. veTlséBéFord, the setting

SHEEERLoR A 1R dirant osommos. sttt isaneot poxformed
SOhBREL 11 g I, Hii5 oppummetoapie, lart dmdwen, and can
S Prrlo R LENGHLY | o Woe Brese thagconparat hen of the current
Elhfﬁlgﬂ?é ?CE)]{'}T( uei]tg%(ae-r g%@é‘gg’%‘t}%f Irag:luldrg‘dlc‘)ifﬁi“: rlfl'((;ul%lélrgr@iigtged above,

i in_ characteristics of the

imthyerRsedHYd Qﬁe%‘g%B(ﬁ.tgitgnr?eégﬁaﬂgpcppﬁganépﬂ\y@,vth the setting

transi stors constituti

jdz€dti o t in, the case where the switch 101
e n 92 Enblehrool SR 5 tet therdptret Gatebe made

(signal current control

i rsgitctibublt retdifed Lnto_a conduyctive state, a
current is supplied to tﬁgg%F§8F macyoﬁﬁg‘c?FEcPFQPQ(W according
i gnad dsage.via the terninal c. The connection

structure of the switches 104 and 105a is not limted

to t hHosertishatire sﬁﬁ%rb@igitgr ﬁéﬁ) s'?:?crucqi){lgr@g:irexisﬁghggg, for

structure nmay be such that: one 0 erm na

cyareoh. Chip: siopracssedts Ag 4S8R D %2 Myume. a
céﬁckmign@hiﬁsmm)loa;stﬁld: Pl8se (S-SP), and an inverted clock
signal (S-CLKb) are input to the shift register, and signals
serially output according to the timing of the input signals are
referred to as sampling pulses.

In Fig. 6(A), a circuit including switches 104, ig5a, and
106, a transistor 102 (n-channel tyﬁe) - and a capacitor device
103 for retaining a gate-squrce voltage VGS of the transistor
102 corresponds to the current source circuit 420,

In the current source circuit 420, the switch 104 and the
swii;ch 105aare turned ON by a sampling pulse input via the terminal
4. Then, a current (reference current) is supplied vié the
terminal b from the reference constant current source 109

(hereinafter ref erred to as constant current source 109) c;Jnnected

'to the current line, and a predetermined charge is retained in
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of termnals of the switch 105a is connected to the
terminal b wvia the switch 104, and the otherterm nal
i s connected to the switch 106. The switch 104 and
the switch 105a are controlled by the signal inputted
fromthe termnal a. Alternatively, 'the switch 104 may
be arranged between the termnal b and the gate
el ectrode of the transistor 102, and the swtch 105a _
Wy cpasitenydabet wean tlive Chatiganl s Re?d nblS S ¥ht Yhpaci tor
116. Incidentally, referring to Fig. 31(A), swtches ‘
dRyLeR 103 vatgddthecturhent e LonRsd iitrent) flown from the
structured as shown in Fig. 31(Al) in the setting
BT LRR BRUTHRE trsruem h08 biewonies SdENELtEBWtAS 8P8YA current
(i?{/\n Fi%. 31(A.2% in the input. operation. The nunber of
it EraRi 4R n@der of wirings, which are arranged
in thgl:-){:urrent source circuit and the connection are ‘
not partieufBfISHitehag 44 and dBSacare ¢ntrnedOEE by the signal
#iﬁucé“t 4%1(% oé Fig. 6 (A) , the operation for setting
e sivd??al BsEETThBad par afiSoR) reanhtt Sineerifier predetermined
' eously with the operation for inputting the
%49% a%‘. %ﬁﬁfﬁ“ &Eat FBf)caRnetopidavicRditd + ithe toansistor
19 ' [Jeuit ipcluding a swtch 124, a switch
1@22% ha%B% r%a%%{%#liz‘ép (#f%‘ﬁ%e'? ¢ypEpnt havipdacht sagnitude
oM ] taini a gate-source voltage VGS of
the t gr?sjﬁ%' %l%?gt%gf}ggﬁg%é’ wtor IFEhEREHNE1 (signal
CuR@h tC YJrASRANGS, i e rrent source circuit 420.
The transi st or %61%}{ cté}no%gtté% LItk Loguprenterned into a

chatuctafred stfiben rce,t istor. ln_the current
Sour ce ¢ircuit 42t8, the g‘vﬁl %gﬁ 2 oaﬁ‘dptqﬁg 28P8RPFERD to the

ormna s hen < X EIEREE BT Ry SRk BhbeerfyhRE the gate
velppheasdt vhatrB®sistor 102 is set toa predetermined gate voltage
by the capaci?or device 103, a drain current corresponding to
the signal current T4ata £lows to the drain region of the tra.msristor
102. Thus, the magnitude of the current input to the pixel can
be controlled without being influenéed by the variation in
Characteristics of the transistors constituting the signal line
driver'circuit. .

Note that, in the case where the switch 101 (signal current

control switch) is not arranged, when the switch 116 is turned

- .into a conductive state, a current is supplied to the pixel

connected to the signal line via the terminal c.

The connection structure of the switches 104 and 105a is
not limited to the structure’ shown in Fig. 6(A). For example,
the structure may be such that: one of terminals of th; 'switch

104 is c‘qnngcted to the terminal b, and the other terminal isg
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termnal b fromthe constant -current source 109
connected toithe current line, and a predeterm ned
charge is retained in the capacitor device 123. The
charge is retained until the current (reference
current) flown fromthe constant current source 109 -
becones identical with a drain current of the
transi sttg%rtlzz. Note that, when the switch 124 is
Ghregted toi tbe gatatersourege ool _ .
transistor 126 is set to O V, the t%ﬁg%ét%origtf%qiog' and one
P hegmdpplssoBstheesviycht hessvid chamekdband %(?]é efminal b
tyrned OFF. As a result, since the predetermne
iar §Bei §witehi hed. | andhthe aaitant ttermdedIC s123nnbBRed to the
tra@s'S-or 122 has a capability of flowing a current
RYVERG A0Rmgnfhecewiiorh ebPbrdicn g hieo swhathof obReasi 088htrolled
§§r%$nt Ldata, |If the switch 101 (signal current
ntP8l SIAPELhinpustedr fsom fhe themdnaduative state,
a curr g£ flomi to a pixel connected to the signa
line via-thRatiVei¥althe swiitch $08cuamde ariengetebetween the

the transistor 122 is set at a
%?t’ﬁ%?%%ﬁ% ﬁé‘g’ tbst%a%ﬁlé'g-‘é:ngdq hé theduraneises 4@2, and the
Bt a drain current corresponding to the ,
Sl gn%?q?tﬁ$}é§¥ D& &4 2Pesrsbebvens theatarmagadrb anld the switch
tignsigl oy ifperefore, ~the magnitude of the .
current T hal Tk T nptet et +Re pPxELgeadlbd )coswitiched may be

“Char S S EaS R E e 18 S Lhetired nysbimn in Pig.
ST onse 15 st yol ofid it coppectdogate stmoturea
Porent Al e Pesurys el tAEo il op i PLon ie pumber of
Sﬁ?gic‘ﬁ@:ngﬁg?gﬂrﬁ?glg@aéﬁ%%ﬁﬁi} SI.z%Lj.%%%%egla%%E}n%ed in the
Carremdtt soaltop b&tﬁﬁﬂt%d"?ﬁ&cérﬂﬁaétion are not parficula'rly'

limited.

In the current source circuit 420 of Fig. 6 (A}, the operation
for setting the signal (setting operation) cannot be performed
simultaneously with the operation for inputting the signal (input
operation) to the pixel.

Referring to Fig. 6(B), a circuit including a switch 124,
aswitch 125, atransistor 122 {.n-channel type), a capécitor device

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

current source circuit 420.

The transistor 126 functions as either a switch or a part

-of.a current source transistor.

In the current source circuit 420, the switch 124 and the
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transi stors 122 and 126 are connected in series, and
the gates thereof are connected to each other;
Accordi'ngly, the transistors 122 and 126 each serve
as a multi-gate transistor. That is, a gatelength of
the transistor varies between the setting operation
and the input operation. Therefore, the value of the
%plied,fromthe terminal b at the tine of

r.r.ent u

&tgg‘t Jc?%& SpeiZRed RN kya $amphiieg padger iifepvilethe terminal
al ug,, of the current supglied from the termnal c at
Fhe tHFRof? tHETERUL (BpEerence. ctiyrentlariousuppbsts via the

Wi i n esi stances and cross capacitances)
%??%"éé‘%% bbtréi‘?i\géhet fenf eaht rrrenhdouneer d08revmeected to the
t ;gurrent source _can be charged even faster. '
%g%gggger## A EWeds b Pradebpenarednc ebdscomgliatredtl in the
gHbakk I re the switch 101 (signal
C u?rgg%%fogoﬁ?‘?g € gl\?ﬁ%fe 'cm?‘leschaffgﬁriﬁrﬁé‘eﬂlm mnitid the current

YeEgp ' ed into_ the conductive state, a
gurren?&‘fggl%‘?/\r/sr%%p t’gleo‘frérﬁﬁ?f‘hlt & comsitgatpererent source 109

L9pg! 4! ipe; Furth he nunber of
5e86MES eﬂdéﬁ’tiﬁgl %%g@r a oélr’l%ll? : %{j%rg{‘t\h‘%’ﬁ ﬁtlgg etr(?armsois tor 122,

swi tches and the nu

mecengntt) Bnblersu gt RS LAY DL g source

‘connection are not partic
veltage &3 ofFitie t330B) s tWi { 9gS; 2nd, SW t ghes maybe
arranged such that the cgn}r%%&?%nlgisse%t%u@tﬁre stransistor
BEhowis itufied GEPlI) in the setting operation, and

the connection is structured as shown in Fig. 31(B2)

i n t hGubisegmentier athenswi fcRas i -ba Fig. 31
(C2) , it is sufficient  that thieﬁé%g‘rﬁgjébgc{f%ﬁflgf’ggobﬂn As

- & rresttbpackince detbc oredib daes i dgdkge | Pt X i |
current source circuit 420 of Fig. 6(A),etﬁse %%E?é??gnm the

CRPatoRdevine 188, dhenatarseé tonY20peka é@%ﬁbfﬁ bf fiowing -
be performed sinultaneously with the operation fo

3 ﬁBEF?P*ﬁghﬁ‘h@eiagmagn@itnpat capeespondingoed hhak ¥ the signal
current I¢ua,_ If the switch 101 (signal current control switch)
is turned into the conductive state, a current flows to a pixel
connected to the signal line via the terminal c'. This is because
the gate voltage of the transistor 122 is set at a predetermin_ed
gatevoltagebythecapacitofdevice123,andthus,adraincurrent-
Corresponding to the signal current Tgata £flows to the drai.n region
of the transistor 122. Therefore, the magnitude of the current
.that " is input %o the pixei can be controlled without being
influenced by the variation in characteristics of the transistors
constituting the signal line driver circuit.

Note that, when the switches 124 and 125 have been turned

_OEF, a gate and a‘source 0f the transistor 126 do not have the

same potential. As a result, since the_ cha.i‘ge retained in the
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‘Referring to-Fig. 6 (C) , acircuit including a switch
108, a switch 110, transistors 105b and 106
(n-channel type), and a capacitor device 107 for
retai ning gate-source voltages VGS of the transistors
105b and 106 corresponds to the current source
circuit 420. In the current source circuit 420, the
Swtch 108 and the switch 110 are turned ON by a
Ehit Vage hpdtls idd stribdiad pdlso ho Gibertramsistor 126,
%ng t érefer nce current) is supplied via the
er mi hal - 1% othYh e ot At amatigallso rumePN. Here, the

: 'c arggﬁ%gr % 2‘(2. P%@‘E}CE %?%%el‘%‘g‘g%%gg%aﬁgzﬁe&{%?aﬁéhe gates

Rk 4% PERRL PSR PiRear AR, Aoouiinedion cEha byansistors
LR LR el o SRR LG4 E g That 15, a
gﬁtgﬁisf Tor” %%gﬂaé%ega[:rggn%etsccftrg%a%ggg ggﬁg’gfaﬁféql{eh?e?\%tb%? greration

and tt%ein%tt B%etrra%ﬁslhgt %%u?é?oﬁ&d izﬂl%?{rg ﬁ% InfsnL. ? hg%ogurrent

are retained by the capaci devite

sapplideass o8 wdtd i A5 € ¥ Yinede q:ilr:rllegéze? a‘f]iée %ré%ltinign_ggteration

via the termnal a. At this tine, s

cpnetet made NBAr g6 a1 ithd QA | Rpkh i i
devi ce 107, the transistor 16%§%§;ngcggg%gﬁ%t%géPlled from

theovenyiza L ¢ aethd@¥nBGh A tHRIDLLUHES SULLHPOD g, t
that of the current (reference c%rrer?t). I ki hg‘m‘%’ Parious

londsdisuktiag vil gay rewisenn M Ui@bre¥sddPadit dddi¥aisposea
to the conductive state, a current flows to a pixe

besHaedt Ere ttermiaaltb sighahel tofevéRcs AR RN dursent source
This is because the gate voltage of the transistor

©3pdq shasgedrvepfadtenr. ni Gedsgatentdy| agee By tthag operation
capaci tor_device 107, and thus, a drain current

CRB RSB FRA audckhE - c Uk &he dast whenedlouswedth 101 (signal

flows to the drain region of '
current control switch) is not arranged, when the switch 126 is
turned into the conductive state, a current flows via the terminal
¢ to the pixel connected to the signal line.

Further, the number of switches and the number of wirings,
whicharearrangedin the current sourcecircuit, aﬁd the connection
are not particularly limited. Specifically, referring -to Fig.
31(B), wiringsand switchesmaybe arranged such that the connection

.18 structured as shown in Fig. 31(Bl) in the setting operation,
and the connection is structured as shown in Fig. 31(B2) in the
input operation. 1In particular, in Fig. 31(C2), it is sufficient
that the charge accumulated in a capacitor device 107 does not

leak.

In th_e current source circuit 420 of Fig. 6(A), the operation
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the transistor 106. Thus, thé magnitude of the current

input to the.’ pixel can be controlled w thout being

i nfluenced by the wvariation in characteristics of the
transistors constituting the signal line driver

circuit. Note that, in the case where the switch 101

(signal current control switch) is not arranged, a

£ T tq.the pixel connected to the signal

[ ne%gtaflii\éﬁ}eer%%gﬁgll ¢Sehtingj Qrerabionhgannat s iperformed
SmiNEd L A0S Sb_and _the transistor 106 need to

be the sane %%t”gréb‘i‘%“% RREHRLHAR &A% ERPUt By ddsondiongl (input

dpetdeisl pnad r data to flow precisely to the

rain reg?on cﬁﬂ%ré?%?EMSistor 106. To be nore ‘
speci ReFertidgies SYsh bility and.threshol ds of_

the transi st orgéI 105'E§ £3CT86a ﬁeié% EIBC:"HélQﬂn%.SWhtCh 108,
aadeiitticdn 110N kEr8ns®stGrs: f WL of each of

the transistors 1050 ang iéggn%@g@ﬁa?% 1L tyRe) . and a
caupch ofi tRAY IBeRALCRN 2897 EbPNAL L cHrd ent . .suppl i.ed

fromthe constant current ing‘b{r{% o J%l}yuéceeoglt?d‘gﬁar%% VGS of
the tiransiistorsFuosbeanat igs \ValMe e

transi stor 105b or the transist5§L¥§g¥ﬁﬁ£$$?§current source
cdaemddt d@0t.o t he constant current source 109 is set

hi gh, whereby the wite speed can be increased by

suppl §anthe ¢urgentc wowerie bRt R4 SONSEIRO s t

source 109. Note that, with the current sous_r‘ﬁllej{(%:rﬂlcoual tand the
SUBECBNbhare tiined ONQ)Y atdemplatig PE198UHIOPLE ¥he rerminal
conducting setting to make the current source circuit
Ahav&RgNe aFalFUEEen bf (¢ Dewenca sugneht 27 igU @G via the
tbe,gerformad si mul taneously with the input operation
FOPLRADULR G599 the eorpitant sarment: sotheepi 0®lconHtted to the
cSuLLe t ,source circuit 420 shown in each of Figs. 6(D)
CERE %EE)hH&s A Skreds trruinedschange ofist e talieNtin the

, circuit of Fig. 6(C)., except for the
c%%géfg rO eYﬁc?rﬁQQ;M ggﬁ charge is retained until the current

NNectl
(reference current) flown from the constant current source 109

becomes ideptical with a drain current of the transistor 165b.
At this time, since the gate electrodes of the transistor 105b
and of the transistor 106 are connected to each other, the gate
voltagesofthetraﬁsistorlOSbandthetransistor106areietained
by the capacitor device 107. |

Then, the switches 108 and 110 are turned OFF by a signal
input via the terminal a. At this time, since.the predetermined
charge is retained in the capacitor device 107, the transistor
106 has a capability of flowing a current having a magnitude
corresponding to that of the current (reference current). If
the'switch 101 (signal current control switch) is turn;d,to the

conductive state, a current flows to & pixel connected to the
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110. In addition, since the operation of the_current
source circuit 420 of each of Figs. 6 (D) and 6 (E)
conforms to the operation of the current source
circuit 420 of Fig. 6(C), a description thereof wll
be omtted here. Note that, the nunber of sw tches and

the connection structure are not particularly _
%&%%‘gg ia§pec:| f%t§¥%£?gagé zralr :ﬁ\?@égs;&ﬁfsgghetMte voltage
PR rrARs iRk SOBCLS s, e Eopeteroined ate voltage by
L ¥ apHEE o e O a7 ot Bty Srpem currenk corresponding

operation. I'n par

'I%thfh'ecbﬁﬂkeglea ErdPers {;'&L, q'.?u heI d ﬁ%@%o%%&agé%m fkegion of

device 107 does not Teak:
thesardfi WA G connec n structures are
not pgrt cul aItrll)r/t%lsl mﬁ\ggg E%fe rreR Q"f" erPg. the fryreng input

W reld pikes! BHhNBe VL CHEF) &35& ‘?%\H P hehond by the

a transistor 195a, and a capaci d

variaaspands dHarldit LUIdies 5?“Hrfeet]ﬁ_lhég!ﬂég?ﬁ%;?: { hgtituting the

current .source circuit shown 1n

sdgnadhas nbOGri vb35eirk9G¢,. and 195f are turned ON by
a signal input via the termnal a. Then, a current is

suppl Netlevileat hant ehdididle RhEL@MRHD %W&Q%t %@1 (4Nt current

source 109 connected to the current |ine

cpnégeillesmitett)char got hsraayaaned bﬁrgggtc§mg§§t95 the pixel
devi ce 195e until the signal current supplied f

CpRaegtadt 4ot ther séghadonine 199 Qh@omg&mhggqtbqal 28
wth a drain current of the transistor 195a. Then, the
swi t chbsthbsptineschanetnt e mrxt k@5 fomihet 'ﬁi‘aﬁgls%E wsb and
éhe signal input via the termnal a. At this tine,
f’n‘t‘::reanq:!‘%t?ﬁ d@ét peaflneal behbhgesdne: tet eatsd tHe 8P@in current
aci tor. _device 195e, the transistor 195a has a
SiBPPPFWEf tp| shipngignedr cunrehving. atorafhew uskeecisely to

tﬁgré ondlng to that of the signal current. This
n region of the transistor 106. To be more specific,

values such as mobility and thresholds of the transistors 105b
and 106 need to be the same. In addition, in Fig. 6(C), the value
of W/L of each of the transistors 105b and 106 may be arbitrarily
set, and a current proportional to the current supplied from the
constant current source 109 may be supplied 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 source 109.
Note that, with the current source circuit 420 shown in
Fig. 6(C), the setting operation for conducting settiné to make

the current source circuit have a capability of flowing a signal
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I's because the gate voltage of the transistor 195a'is
set to a predeternmned gate voltage by the capacitor
devi ce 195e, and thus, a drain current correspondi ng
to a current (reference current) flows to the drain
region of the transistor 195a. In this state, a
current is supplied to the outside via the termnal c.

dl oot i b e SULF D0 SOUEE T EUL SIOM L son
0T e GLERY chg LEVELR cgapall | Lyl o n 2

1,0 s e OBERLLQL 0 PR LU SOl
T o o ot el Gacille 24 IneromdhsosuEgent source

dim iy on thwey t & tdnal terninal ¢ needs to be
connect ed t%fganot(rt?e)r' vﬁ}%er?;éqgffmi ﬁéqeotor?élf‘eﬁ’(?ﬂé’ﬁt P#| the switch
Wsumng ddwtt idie, Wi entjal, is represented by

Va, Va may have any vdal?utggas%%%%t%%nﬁp i thg current source

| qatoeritti 420 st ddc 6P il T4 ens kLowing from
the ternminal b as it :gg' _Ap%\éoagrdcé;{%ppéngeﬁw 5&6’5%8931’“1%
ofahige cadopindd saaires exaeplie. 4Nt e+t hal,, the,number of =
swi tches, and the connection a?g %rji:o?igérhgara?l §escr1pt1.on
. thiewepdd wilde tief iondltitea hekerring to Figs. 32(B) and
32(C), wirings and switches may be arranged such that

the Behisedihadn ithst numbyredbASseho¥Res Nafist 8o F

Sgﬂzﬂg}Bé) or 32(CI§) 29 in the setti?]g oper at iagg, r{g{]ed {:ﬁrénec’tion
REVFPGH'E Bos hasttiuddrdy 1.5howed | n spddie Ja .

t?>2_£.82) or 32(C2) in the input operaticﬁ. Thg:r%g'%efeferrlng

Bf “WPri AgSC) e neiningerand switches, mapdod hereoNGEE 468 that

ER R Ao b Pae e bbvolirEFgs. (AL ) Bidhe setts
_ _ ig. _ the setting
Pk Bn R che BaRiAGE pprict = rwetared os st P13 31(C2)
ik h@héafﬁpughgperation. In particular, in Fig. 31(C2), it is
sufficient that the charge held in the capacitor device 107 does
not leak. The number of wirings . the number of switches, and
the connection structures are not particularly limited.

| Referring to Fig. 32(A), a circuit including switches 195b,
195c, 1954, and 195f, a transistor 195a, and a capacitof device
-195e corresponds to the current source circuit. In the current
.Source circuit shown in Fig. 32(A), the switches 195b, 195¢, 1954,
and 195f are turned ON by a signal input via the terminal a. .Then,
a current is supplied via the terminal b from the constant current
source 109 connected to the current line. A predetermined charge

1s retained in the capacitor device 195e uhtil'the signai current

supplied from the constant current source 109 becomes identical
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s i f the tfansi stors. .102,

705, ~and tl%-thﬁgyoLeeg?hp?channel type. Fig. .7(A)
shows a circuit diagramin which t|het gu[ Lgngi--glngrv li ne
direction (direction fromthe pixe SN o
driver «circuit) is ;he sanme, and the tran3|f ? e
shown in Fig. 6(A) is set :0 bedot,' géchanﬁgedyp '
el B aun euhelhe G0RL PrandBikee RN o

et ween _ : ’ _ :
pot entTiedn v atie %;witﬂ&%e%atlgsﬁg ! E?gf:\éo% %??S?.Cﬁg ﬁ?e $€ a%e turned
mai ntai ned.  Further, =i gs” 7( 4 rection
A Rdrathei @i?\ﬁ‘a—'ﬁ r%r%]rgﬁtp vid ’i:fl%t ff%%n?:\é\fla%% 4. At Ehisitime, since
(directions from 9
Gl puetptarnitba it 805l el ot Upasrth88vice 1956,
106 shown in Figs. .
the kaanslistppel 9 Fa haB3( é&péﬂﬂ\ﬁtg _ﬁ%io%ﬁ{g;% éé‘lf:,:f:efrh% having

transi stor 195a is set to be of anne

& MagaitugleoCoEirg spaAdifigdto38h B SRS asfggr?ael WMh%nt. This

the transistors 122 and 126 are set to be

- beganele thpegatet el sagecos endftdiihi &) 1952 is t to a
1geferri n% thFi g. 35, acircuit including sw tches 6%

Phtdetergiingdigate vol tagaQd; the CARAGINYr ASYi&E 1593 ana thus,

and the |ike corresponds to the current source .

acfiredn CUFFgRL B e spondIens d euirienti { eekbr8hcE Gurrent)

§_A which 30 is partly nodified. In the current

fsg’ff)ﬁc °$§‘Fcﬁr?-i’afr¢aig).n 95(We tamstisansl $064. 9al€ this state,
QH} V\{vari es between the setting oper ati on of tlhe

'E‘\clzvlﬁrre‘ﬁfl sHUr TRt d Hee | sy toudpaindst v, tﬁp{sttefr:trﬁa;lglypﬁ Note

hhe cQ n%ﬁtion is structured as shown in Fig. _35( ) i

Y Ee'septi ng COPEFRLI SRUARE elmsatidormbooti om iBig. 32(A), the

in Fig. 35(0C in the input

o%%fé#g%#%ﬁgfo f]usze, %Vlmﬁweq gtR®  GRIERMY diounses . ciftrei tf ¢oe have a

i rmnal b
céait.‘i&t)%lgi it:‘:f é&oﬁ%@%%te?n It ﬁagggélr S{gqlg%eo@atngg@tl;ﬁd de performed
S1mEiPeEndH@y with the input operation For inputting the signal
cui:rent to the pixel. Incidentaily, when a switch controlled
by the signal input via the terminal a is ON, and also, when a
current is controlled not to £low from the terminal ¢, the terminal
¢ needs to be connected to another wiring of the other poten£ial.
Assuming that the wiring potential is represented by Va, Va may
have any value as long as Va is a potential sufficient to flow
-a current flowing from the terminal b as it is. A power supply
voltage Vdd may be adopted as an example.

Note that, the number of switches, and the connection are
notparticularly limited. Specifically, referring to Figs. 32(B) |

.a'rid 32(C). wirings and switches may be arranged such that the

connection is structu:;ed as shown in either Fig. 32(B1) or 32 (C1)
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the value of ‘the current supplied fromthe terminal c

at the time of ' the i nput operation. Thus,. vari ous

| oads (such as wiring resistances and Cross

capaci tances) di sposed between the termnal b and the
reference constant current source can be charged even

faster. Consequently, the setti ng operation can be
tonphet edt t §HGCEpYra 35 shows t he

circuit of Fig % N V\?‘Iﬁ s p%r???/“%rd’r‘??e’os ffructured as
audwnim,eihﬁeﬁlr_@gn tag € ppl i to, for

exanpl e, other circui ts%rgmfﬁigzgﬁjg"atﬁ?tid‘ﬁ% operation.
The ounter eBoirinyd) ghe huntbdk 33, _Fi

and the like. Note that, in eacﬁ%gpfw:&&%%r raélﬂtgg%lﬁ"d@ecm-oﬂ

Fhrucituxes hane not Fﬂ’@ﬁtl&llgrl}f‘nﬁnﬁfte&‘ current flows
fromthe pixel to the signal ine driver circuit.

 Howevdurthes curr ehe aafrat Vg h |
t he S'lq%nw line driver cfrcur tgdﬁ?cgfr%mlt% E?'P S Flgs 6(2)
b H(He toi §68D .| the mhrmattCfl@wldig&gi%gl()‘cﬁreqm%ns £rom

irection of the current flow depends on the piX

Blgletol hhe oignak linkedeivee eUEEant) hausld Hime. e
t%‘?’aﬁ nal line driver circuit to the pixel .
|§’ Y toh¥Pesotiresgh mey the thangedtoos Msis, (1*1159&‘, and 106

nU%I povver source), and the transistors 102
Poshappel éiff@e]=26 may be set to be of

pchanel %elnFl . Also in Fig. 7, Vss may be
changea to \hishgwg 4 ﬁérppaﬁsdm@r&n ih&ﬂ;j.dlﬁ)&br.e 8dflrent-flow

¢hannel Note that, in all the
d%%??@%?“sZS?ESGEFPBuﬁF@dggerpbe@l tbovke shenalrBigeddriver

¢2R 0 ce Ny n be arranged by bei ng
csubggllt?ué'séd 4 v, 3 8)‘2' , trapsieten s shwem ah Rig. 6(a)

iE TS st C ts of_ Fi gs A to 7(D) and
33(A) angésc’sé( Eng“ F‘g’ép%nd Iéwr"tlehe%(( y Widhathencaphacitor
dévEdet i S structured as shown in

Setadtak to 34 %f;oﬁr}le ang; Be source, even when the

Figs. 34(Al
- Source potential varies, the gate-source voltage canbe maintained.
Further, Figs. 7(B) to 7(D) show circuit diagrams in which the
current-flow directions (directions from the pixel to the signal
line driver circuit) are the Same, and the transistors 105b and
106 shown in Figs. 6(C) to G(b) are set to be of p-channel type.

Fig. 33(A) shows a case where the transistor 195a is set
to be of p-channel type in the structure of Fig. 32. Fig. 33(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).

Referring to Fig. 35, a circuit including switches 104 and
116, a transistor 102, a capacitor device 103, and the 1like
-corresponds to the current Source circuit, :

Fig. 35(a) corresponds to the circuit of Fig. 6(A) which
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operation, and the connection is structured as shown
in Figs. 34(A2) to 34(D2) in the input operation. The
nunber of switches and the nunmber of wirings are not
‘particularly limted. Hereinafter, a description wll
be made in detail regarding the operat-i ons of the
current source circuits of Figs. 6 (A , 7 (A , 6(0

@Bg{éﬁ% rﬁ&r?i%%zfet o ‘5%%9“;%&%&3@%% gtigtcg}gtmgfig 35(a),

| Mrﬁﬁgié. Bt g e Wt ias Hé“ﬁ%r?péiﬁfées;%&fn%amrauon
el okt reF%Qﬁnﬁnﬁg%e%&? tppgreeﬁ?’teﬁt $P%9\R~ﬁ§callY-
thie Sote £A£LN R@té‘tﬁgﬁﬁpgd as s ?Wdﬁ :}.glhn §5t(|113§9{?%) he setting

current to the curr SOUTCG

opkewt ibhewhehat Eﬁ@sebﬂnggtt%ﬁag.ghStx\‘ﬁ%% g%@:cgg ‘Ia%t] in Fig.

In a capacitor device

35¢chaga @ﬁealn;}&@rbiiéfﬁ idw: ¥ henk g{:fm t?gdlffers

t he S|gnal current to e current ‘sourc Clr

Thbee€bleyi théi Pal@eT O L1 Qz%nile%(t“)sugh?léﬁg%gm”%@ré‘érminal

11 denotes a reference constant curr

b(atrcheafims offtld AP opRIEHABL &Y rﬁthéggrfg}.ger than

switches 32 12 to 14 each aré a sem conductor

thewalpa ofut he g drit shppn.i e ANEFSE Alhel mﬁags&sc At the time
transi stor, nuneral 16 denotes a capacitor evi ce

ofnthaurepat bBettandbes aTRusg! vaLybhBenoalae (@d&y'ats wiring
including.the swtch 14, the transistor 15, and

reapatarees agdiuesd 6apacieaposdy di%p@s@diﬂ&@ﬂkeé@ ch@@c erminal
circuit 20. In Fig. .19A, outgoing |lines and synbols

b gnd iihe, sefareace| gomrs ant 9BIrrdi9f, s duieed ¢hgobs OchaPESd even
and synbols conformto Fig. 19A so that the

Tyeter; ptqufwﬂh{% e triing exherAtsiour @art dg Gompleted:
of tf,fﬁ transistor 15 is connected to Vss, and a drain

fedas fj]f *thereof is connected to the constant current

Note that, Fig. 35 shows the circuit of Fig. 6(A) which
ispartlymodified. In addition, the circuit canbe easilyapplied
to, for example, other circuits shown in Fig. 6 and to the circuits
sh'oxm in Fig. 7, Fig. 32, Fig. 33, Fig. 34, and the like.

Note that, :f.n each of thé current source circuits shown
in Figs. 6, 7, and 32, a current flows from the pixel to the signal
line driver circuit. _However, ‘the 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 dépends on the pixel structure. In the case
where the current flows from the signal line driver ciréuit to |
the pixel, Vss (low potential power scurce) may be ch:anged to

Vdd (high potential power source), and the transistors 102, 105b,
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source ii. One of electrodes of the capacitor device

16 is connected to Vss (the source of the transistor

15) and the other electrode is connected to the

switch 14 (the gate of the transistor 15). The

capacitor device 16 plays a role of holding the

gat e-source vol tage of the transistor 15. Thepi xel 17

&% f ?é dof _.alight emtting device, a transistor, or

& tR&- FhE 17§ Mak be seitgtache cof imchatee hrtygreode, Fig. 6.

t hod apd light emtting | ayer sandw ched
é’%\%eg'ﬁ fgﬁg'aﬂod&%ﬁgﬁﬁ e changede to| Hadhi snd the transistors
§g§ci ﬁio%%ti an ggg cat hgde is referred to as the
oppésite dl 8CCr RAEnPenetaRogbapselsEWPes a pi xe
el ectr t he de is referred to as the
0ppOoSi ?gﬁ& ‘é@?‘?wle“mﬂﬁ Ye‘h% CRLE b S U R cFL ¥ @ubiES adescribed

! he |i ght i tL | b

Bbtoe U oiRehged Capd Al o F e diohad bt be A TRRged by being
L i it ta has t structures: a single

plBschHAPLa) | oBerBiEle M ohUB SUAS 5 Pl s st

ayer structure

O hner L G B8 RV P 40 G UL TP OGR4 (4)°ana 33(m),

light emtting layer 1ncl

Wit UNGESERACEHYI tEnES P B E;lélpﬁ%{f iéel.%lgtsrrl-g%xg iél?éj connection

state 33 to a nornmal state an _
19 oot Qse® e shon! 84 WG9 34 tgi excjt ed o
state to a normal state. Ei ﬂer Jﬁ@ﬁ;?o gg?hggfl?hthe setting

¢peraypes, oind i ghd CORESHLbABYs B8 MREG S reI&eglhécrwﬁ & Figs.

light emtting layer Is fornmed of a known nater

3UOA2 hgo ad (DRYain cheriRpuel ofdr #6140 GHY RulBLS b&sywitches
In practice, the current source circuit 20 Is prOV|der

-39l the nunper ¢f neluingerans root tpark LAHISAly 1imited.
corresponding to the signal current f lows via, for
exanplReTeingfitan 1 a dlegwarip tiivn wilkl be-hadé & 868884 regarding
l.ine or the pixel, fromthe current source circuit 20
BrooParatianeRE themmrentesduiveciziondist of HOMRN.E (A) , 7(A),

63(3&0 i%r?e Féé% )t,%gl.nlds'I?B?l ggr_?EnD;'(.Jr ':{‘bt:)r Ib?afgli):l i\r)é.e:lha,l ghr;g (Ipr;i'ations
'of the current source circuits of Figs. 6(A) and 7(A} will be
described with reference to Fig. 19.

Figs. 19(A) to 19(C) schematically show paths of a current
flowing amohg circuitelements. Fig. 19(D) shows the relationship
. between the current flowing through each path and the time in
writing the signal current to the current source circuit. Fig.
.19(E) shows the relationship between the voltage accumulated in
a capacitor device 16, that is, the gate-source voltage of a
transistor 15, and the time in writing the signal current to the
current source circuit. In the circuit diagrams of Figs. 19(h)
to 19(C), numeral 11 denotes a referepce constant currer;t source

. {hereinafter referred to as constant current 'sourde) . Switches
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rel ationship-anong the constant current source 11, the
~current soufce circuit 20, and the pixel 17, :a
detailed illustration of the structure is omtted.
First, an operation (setting operation) of the current
source circuit 20 for retaining the signal current
Idata will be described by using Figs. 19 (A) and 19

\ r to , the switches 12 and :
%g)tgr leﬁgé‘réfﬁe e’%\F Eﬁg’t‘ﬁ@"g%@ﬁ? ice hayving aswitCEENg function,
a4 ed fromthe constant :
cﬁlrﬁ?gﬁignfi%r ce%%l ‘gﬂ $$%5\Brt unfralydibedenebes o capacitor

X t t 11. At
Qb edb! gﬂd A E0P %foa S\ges g%lroéfzgq.‘bf sﬁw the circuit

this tine, e curre

:Elhlél’.@@in aEltﬂé éwjpil?tgg .‘%ﬁ (%t 5 C;géfs‘i%{qufﬁf@\%g tctlﬁ:;flgatpacltor

assovvnln

a@&ﬁé the rel ati onshi
LoV Res 6 U MR T & BREreh s bRES SEmite 30 ¢ s n Fig.
I9nf | t 11

oot oo T OO Y U e R B B PRk e PP e d, nah Fig. 198,

X9Gnstihet jda
outybihg Diffes ACr® <l Dk uafEPfQ'agg a A 5o that

I1 are established. Charge’is gra

tihet cleserigapan et GA11l6Ge %ﬂ&tgce%gt enti al

di fference begins to occur between el ectrodes of

the cépaoiuroe veyiee d thid ¢rah2GEkhy i.e/‘]ks‘e.{]s'f té?; ne ted to Vss,.

a&%éenélal di fference between both the

éh EaimhregannuMer%dﬂﬂlslggnggégga tglghé

15 is turned ON, and 12 > 0 is establ E%ggt%k%rcurrent

SQEEES g akﬂ;\ﬁe of5| atectdatias =oF, ths Icé: a‘l‘ﬁ'tlo@: de’]v_'j_ce 16 is

graduakg¥ decreases, the current keeps flow ng. Charge '
toVsss (Ebatsonmusiof pies ftaramd stoxt 18) , and the other

%%C L)Ei%risdggllxggctég to the switch 14 (the
gate of the transistor
15). The capacitor device 16 plays a rcle of holding the
gate-source voltage of the transistor 15.
Thepixell7isformedofa lightemittingdevice, atransistor .
orthelike. Thelight emittingdevice includes an anode » acathode,
and a light emitting layer sandwiched between the anode and the
cathode. In this specification, the cathode is referred to as
the opposite electrode when the anode is used as a pixel electrode .
and the ancde is referred to as the opposite electrode when the
.cathode is used to as a pixel electrode. The light emitting layer
can be formed of a known light emitting material. Further, the
light emitting layer has two structures: a single layer structure
and a laminate structure, and any one of the structures may be

- used. Lumlnescence in the light emitting layer includes light

emission (fluorescence) in returning from a singlet excited state
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The potential-.difference between both the el ectrodes
of the capacitor device 16 serves as the gate-source
vol tage of the transistor 15. Thus, charge

accunul ation in-the capacitor device 16 continues
until the gate-source voltage of the transistor 15
reaches a desired voltage, that is, a gate-source

ﬁﬁ%’h@%ﬁ@‘%ﬁ%‘%l J“%@rﬁ 'Q%ﬁgﬁgé@léé&ﬁéé&% returning
Rl S AeSuct Wl stalte Lo, chdmiad s ate ol iyt one o
L ot e B s B L hgh e onTopids (A (i SeadynaFurther,
e g Bt i BRvRE B Boimediof & Knghm pakerial such as
G bl R OF i ol el AL Capac £ or

devi canlpratbech! afvd iiremt: sdufe é‘f%%é]rf 2&({/& prgvided in

correspondi ng to the signal current

thieestyntthlidd @trdr IR, 1?;%%@ %ro‘i‘l%f(sgo_rﬁi % to the

signal current Idata 35 is supp he pi

stilgnalt caerenh@lowevis 2FYSERimpPe | e,
in a saturation region, even i fﬂt?]'e az%ﬁf%%igﬁg]%ﬁ{e%tt included

ipothegeigral Ndnker anstisd Qixdd VaEbRSthd i
current is supplied to the |ight enitfﬁﬁgﬁﬁgg%gchFHCircult
2Pherevidedt inothe es Dynali¥im) W icirbudt . 1 %odSver , since

shown in Figs. 19 (A to 19 (C) , the operation iIs

Fifvi §8aism dlrunpe i driefist eixpladpenat tAB; outline of the
cgrresgondl ng to Figs. 19(A) and 19(B)) for

- TeLApLenrshéPaIMPRY et qdTs TN alurmentesbukdat 811 othdcurrent
current source circuit 20, and an operation (input 7
SOBEPEL THRCULhbra%s 3odithg %€l gl7.19( Gplaldedi hpListhgtion of
7tﬁge8?£gngl current ldata to the pixel). Then, in the
pr xBFTUE BEPr LRt OPtEedpl ied to the light enmitting

devi cg,; L., accordance wth the i nput signal current
| dat gﬁl}:&' an operation (setting operation) of the current

source circuit 20 for retaining the si_gnal current Igaea will be
describedbyusing Figs. 19(A) and 19(B). Referring toFig. 19(a),
- the switches 12 and 14 are turned ON, and the switch 13 is turned
. OFF. The signal current is supplied frbm the constant current
source 11, and flows to the current souzfce circuit 20 from the
constant current source 11. At this time, the current flows
_separately through current paths I: and I, in the current source
circuit 20, as shown in Fig. 19(A). Fig. 19(D) shows the
relationship. Needless to say, the relationship is expres'sed’
as Igara = I + I,.

The moment the current starts to flow from the ;;onstant

cu;rent source 11, since no charge is held in the capacitor device
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The current source circuit 20 of Fig. 19 is not ‘

capable of performng the setting operation and the

i nput operation sinultaneously. In the case where the

setting operation and the input operation need to be

performed sinultaneously, at |least two current source

circuits are preferably provided to each of a

%ur ity of signal |ines each of which is connected _
%?ftﬂfair‘-f‘f%ﬁ K5 gisxOFF .ankicobraingle, provi gdeshd My, = I,

% %I xeL E?rtl on. However, if the setting operation

) B ?'ﬁlf‘ﬁ@d V\Athlnaperlod duri ng whi ch-the

si gnal curre Idata is not input to the pixel, .only

one curPERy HEEdEF‘f’-&Hl acewyubated dritdtethborapacitor device

ignghd I|ne %% col um). Al though the transistor 15
owh n Zed §if]ﬁﬁ%ncﬁ obagimy te ofcnrchatwelen both

4t i H o el 485" on <

SRS T, B R B SuSEELed et v
O S A e et o 1
B e R U

denotes a capacl tor

M XPtadddErFi ﬁEHkEngﬁl uqig CE{I‘%]F&I& t%gé’?f’ge :%lowing. Charge

transi st or € capaci

amunesIROidHh e éoﬁﬁ&ﬁﬁahsig #gffo%ég::é t?he cgg%]cd.é:or device

transistor 35 is of p-chan type
Ir,egi on and a drain region of the transistor 35 is
connected to Vdd, and the other is connected to the

const ahe purteamtta&od&ﬁﬁer&%ceoﬁ%t% gl 86RO
capacitor device 36 is connected toeVddBtth gﬁtéhgig%;ggc’des ot

thieegapaddtps doninee 16dseoveheas WheCHaBb-sodbEe volta e of th
capaci tor device 36 plays a role of "holding t the 296 of The
tggp@@@@t@@ Thus, charge accumulation in the capacitor device
16 continues until the gate-source voltage of the transistor 15
reaches a desired voltage, that is, a gate-source voltage that
allows the_transistor 15 to be flown with the curreﬁt Igata. When
charge accumulation terminatesg (BpointinFig. 19(E)), the current
I, stops flowing. Further, since the TFT 15 is fully ON, Tgua
= I is established (Fig. 19(B)).
‘Next, an opefation (input operation) for inputting thé
.8ignal current Ig.., to the pPixel will be described by using Fig.
19(C). InFig. 19(C). the switch 13 is turned ON, and the switches
- 12 and 14 are turned OFF. Since a predetermined charge is held
- in the capacitor device 16, the transistor 15 is ON. & current

corresponding to the signal current flows to Vss via tﬁe switch

13 and transistor 15, and a predetermiﬂed'signal current Tasta
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vol tage of the transistor 35: Operation of the current

source circuit; 24 of Fig. 19(F) is simlar to the

operation of the current source circuit 20 descri bed

above, except for the current-flow direction, and

thus, a description thereof will be omtted here. In

the case of designing the current source circuit in

ich the polarity of the transistor 15 is changed

_tml PA et Rdxedrr ebt -fHicwt idier, eRhib@NthéNeransistor 15
{p'| rCL{: di agramof Fig. 7(A) may be referenced. Note

f&*Y homrprade ip fesatmranion lmeyidircevennis shehsurce-drain
éafﬁ as in Fig. 1g§F2n'a| in which the transistor 35 is

of E—"%‘ﬁggntié}e 9B i Elémdﬁ%xz@@m'smrﬁﬁc?m%nt is supplied

npect tween the gate and the source of the ‘ 7

fga{r}'ééi”sfjo?héfm%@-%% @¥i¢®tential of the transistor

35 vari'r{e%hkéetween fhe setting operation and the input

oper ati'on. CHOWEVRRt SQECaRdRCERE Zbghewnpbe dtitd all 9ofas shown
ipi3é .t %i I varies, since the gate-source

vtgﬁ'gée 1|rs re?éiqr?éés' e OBpERALPBAL Y divddadiinto an operation
| SRHETRY ., Qperationg.of the current source
: (‘ci rcui t sto %g\?mw‘il)&% ggﬁg?sg?@i‘f‘g % EYL9$nd1R(Jd. ard B)9(B) ) for
dompAdDiny k! i_b b using.Flgs., 20 _and 21.

Fi gg].( 2lod(lg'A) Vifc}e‘fgﬁ‘sc@s‘?cﬁg%ﬁ ERF F?g&#@a\n baithe sureeRk source
SAYI 220U 588tad rcuit elements. Fig.
-20(D) shows thearlg?’\gt%i‘onsﬁl ﬁ%@? oe%elfehgf‘?:‘b’r @ﬁl%sPonding to
Filgawaegchhreeshin a ' ihwitjng.the

signal current |data tdg‘?:tﬁg Eg%éggn(%dﬂs%eu!}tcgdtﬁar%%ﬁ?e pixel).
Theg, 20 Ry shews, theurglealt 98shi e LEtd
vol tage accunulated in a capaci%%ggéﬁéyﬂe ?ﬁgptl gmitting
- deivd-cegdine sswonrganed &AGes tde inPAY $igne 143 A .
and the time in witing the signal current ata t ara
t he cTheepursentcsonirteucirculbtr bhess Fﬁ]gt.hﬁgcigcﬂbi capable

di agrams of Figs. 20(A) to 20(C), nuneral 41 denotes a

of e RETSoraigensthmt sett iegt opevatechhana Rafd @ nput operation
simulta.neousl‘y. In'the case where the setting operation and the
input operation need to be performed simultaneously, at least
two current source circuits are -preferably provided to each of
a plurality of signal lines each of which is connected with a
Plurality of pixels and which are provided in a pixel portion,
However, if the setting operation can be performed within a period
during which the 'signal current Taata is not input to the pixel,
.only one current source circuit_ may be provided for each signal |
line (each column). |

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

transistor 15 is of p-channel type is shown in Fig. 19(F),.
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referred to as constant current source 41), a switch
42 is a semiconductor device having a swtchijng
function, nunerals 43 and 44 denote transistors,
nunmeral 46 denotes a capacitor device, and nuneral.47
denotes a pixel. The circuit including the swtch 42,
the transistors 43 and 44, and the capacitor device 46

RRESS3ANS 0 g0y WIkd: mimetghith dompbosis meteasose constant
SREFERt FARR sk s R £7n6 et afpia shmienpdsstor device
By Erng RRHEREan P pea1 38 dempiom 3 chransistor,
e RS otr cAoOEEs e PAPRETAERR AR /40 TinRra kST dtenotes

1. A source region o
sopiget ed ik (S kN region thereof is .
connected 38 to acl?:[elgm%(g*@élgn%f&ﬁes“ﬁ% o Bife tgransistor
S pcdidade ohphld teRPasl VISR A0 . ¢onnected to
Vss (the sour 2es of tﬁgv%'?%nglgs%/%%%pﬁ“%n%043)?‘1%?1%“‘: source

¢hecui bez4 el ectrode is connected to the gate
el ectrodes of the transistors 43 and 44. The capacitor

devi ceThel & yHmybiss tor A af diogdbﬂﬁnﬂaﬁet?'ggr. C?tl%? of a source

vol tages of the transistor 43 and the transi

Iea¥on feitg & Wumniactieson BE HEr 84 L ey
is provided in the signal |ine dril\ll‘sé?y?:l&?c%? tfygor&%cte‘i to

VGfr and tdher ddpandisngohaethedstgnghe HdHUnd ‘@fﬁgnt source
flows via, for exanple, a circuit elenent included In
the OngnaF pinetopdebeopi kbk, capaciter ld@htceid id'Gonnected
de\é/(l ce framthe current source circuit 25 provided in
t_tch dé?'gﬁ‘é‘ld thgeoyhrreelectroie. isovavesctad NE® tHid) swilch 36.
S, & di agramfor briefly explaining the outline of the
P8 SPENIACS dRBAGE: Be RLRES antroder o8 o Kiblig & hél gathe source

rrent rce circuit 25, and the pixel 47, a
VoS8 T (AR 35

Operation ‘of the current source circuit 24 of Fig. 19(F}
is similar to the operation of the current sourée circuit 20
described above, except for the current-£flow direction, and thus,
a description thereof will be omitted here. 1In the case of
designing the current source circuit in which the polarity of
the transistor 15 is changed without changing the current-flow
direction, the circuit diagram of Fig. 7(A) may be referenced.

Note that j.n Fig. 36, the current-flow direétion is the
same as in Fig. 19(F), in which the transistor 35 is of n-channel
type. The capacitor device 36 is connected between the gate and
t‘he source of the transistor 35. The source potential of the
transistor 35 vari-es between the set!:ing operation and t:he. input

operation. However, even when the source potential of .tﬁe
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the structure~is omtted. In-the current source
circuit 25 of Fig. 20, the sizes of the transistor 43
and the transistor 44 are inportant. Hereinafter,
using different reference synbols, a case where the
sizes of the transistors 43 and 44 are identical and a
case where the sizes are nutually different will be

FERESIAER: TR0%is0 sinendhe ansbesonsoedts Muaidsaretained,
BHEr St akiEH, L Capthasns”saplcmmreai e i ves of the

deccr | ReRt oy RRrdEtans ¥ THe itreht Fourap ahdcuits shown 1n
Trang SFY) B0 (i BR5RcoTb A7 100 ngt Ehebedtencrivea by
Trandi ST err R Ml 2. R GIAY B2 Sl Serenaicatny shov

transistor. First, the c&

' tually identical will b
ot by O o Qe Rode BIR wlond Sl alomente.  Fio.

30 D plshes’ €RE ek ' t.,. source cgipcuit 20
Wil be descri bed%{b?dl%%&? E?Sé’?gﬁo‘m "é‘ﬁ&e?%% wing through
d¢wtle pda titg ahd the. t 26 An h ' 2.is tyrned

ON, the :i gnal current Vda?gnlbsggégil%ﬁézqr&eéﬁeﬁé?# to the

QUnEnSounce el Ceridl 20289 dHANSEL 2 i '
constant current source 41 to the current g%%?ggn5hlpb6tween

&he owiltaR atcumtlated®n & 886atiEos| @0M cEUE Ehat is. the
‘ldata is flowing fromthe reference constant curren‘i :

FHRROWce Mud tages eift thhawsssepar 25eh¥dt 44 OUglh the time in
current paths 11 and 12 in the current source circult

W5 tiad dhewsionaRi gureena) Iuki o AMeDoursoms sbi@ce circuit.
Ereltg{ql onship at this tine. Needless to say, the

TondRithe sizgpitstioyemnd ofitbigs | 20€A)2to BINC) , numeral
ﬁor&nt tIhe current starts to flow fromthe constant
CurTBft S f cESfeTrespAc €ons tahdr guitirentet sauesU REeEinafter

'rje'%etrl?:%d to as constant current source 41), a switch 42 is a
semiconductor device hav.ing a switching function, numerals 43
and 44 denote transistors, numeral 46 denotes a capacitor device,
and numeral 47 denotes a pPixel. The circuit including the switch
42, the transistors 43 and 44, and the capacitbr device 46
corresponds to a current source circuit 25. InFig. 20A, 6utgoing
lines and symbols are illustrated. InFig. 20B, 20C, the outgoing
iines and symbols conform to Fig. 20A so that the description
thereof will be omitted. |

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

44 is connectgd to Vss, and a drain region thereof is connected
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capacitor device 46, the transistors 43 and 44 are

OFF. Accordingly, 12 = 0 and ldata =1, are k
establ i shed. Then, charge is gradually accumul’at ed
into the capacitor device 46, and a potentia

di fference begins to occur between both el ectrodes of

t he capacitor device 46 (Fig. 20(E)). Wen the

agl.ié er e of both the el ectrodes has : |
reac%e:lg%\% Dixelply. OueBf)eladizddemnst thelmpacitor
& u rned ON, and 12 > 0 is established. As
d%é%‘??bie% a ove“n%‘?"rﬁ& tfss {the souxceshid®e tHe transistors

aghval de e_current keeps fl ow ng.

‘gcjharge %\%c g %taﬁlgﬁ f’i‘H‘EBnFllﬁGBEQﬂ? pEr COnmedted ttoe the gate
#_ 0 40 The Bgtentl al difference

betvveen bot h SOFAEEQESHES pRE ‘&‘épac'ﬂt%rcwid@r device

#6p3ayues r%iiet 5‘? #g)izlglnsg?_ﬁég 1’% - %ﬁllé%‘gg evafg]it(ﬂ%ﬁ:sgpifgépé R;?:ans istor

transi stors

4mmn¢m|ﬁﬁn5¢e§@&e Ap continues until the
gat e-source voltages of the transistors 43 and 44

each Ne&@htﬂadgsiﬁeﬂrﬂei:iége tﬁc—?aéufxfﬁni 5 c?q (Sﬁ%‘#”c(igt 25 isg

vol tage that allows the transi

providede currené |dodmal VaShe W9Re 9::;' gg%SB%E)') fhecurrent

accunul ation termnates (B point in

Cormespontiangt bpstid evighgl EHH:QS
transi stors 43 and 44 are ful & Idafadgigwyﬁba‘i for example,

Gestaphishedlem¢Rt gin@ DY@ . 1!'1\|eﬁﬁe Alyrde lﬁ.trleo%rf the. e pixel, to

|nputt|ng the signal current ldata to the piXxel

the ddebiti lead tivyingsideyikieg £ Ghe RivsStent h@ggfg\gt &hrcuit 25
42 i;s turned OFF. Since predeterm ned charge Is

Praviffddin ithe pbgnapacinedrdeeirceidbuit he Hdwdad St Q,'rJ.%ce Fig.
@3 and 44 are ON. A current identical with the signal
urert ' P4&PEM der fpokefhe epplelindhg TS, oliB®ine of the

trent ldata is input to the pixel.
réigglonsﬂlp among the constant current source 41, the current

Source circuit 25, and the pixel 47, a detailed illustration of
" the structure is omitted.

In the current source Circuit 25 of Fig. 20, the sizes of
the transistor 43 and the transistor 44 are important.
Hereinafter, using different reference symbols, a case where the
sizes of the transistors 43 and 44 are identical and a case where
the sizes are mutually different will be described. "Referring
toFigs. 20(A) to 20(C), the case where the sizes of the transistors
43 and 44 are mutually identical will be described by using the
signal current I3ata. The case where the sizés of the transistors
43 and 44 are mutually different will be described by using a
signal current Ig...; and a signal current Taataz - Note that the

sizes of the trans:i.stors 43 and 44 are determined using the value
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At this time,..when the transistor 44 is set to operate

in a saturatioh region, even if the source-drain

voltage of the transistor 44 varies, the current

flowng in the pixel can be flown wthout variation.

In the case of a current mrror circuit shown in Fig.

6(C), even when the switch 42 I's not turned OFF, a

B e n I to the pixel 47 by using the

curr eﬂ aggp‘b’?us‘é%’?ﬁg&%ﬁ@ ¢6RgthMt ofcearbntransistos].

That ipjpipe t] operation for setting a signal

for the rcu*rg'r e"ﬁfé sdg[}r%c Erfchhe sizesphéhenpranshstdrs 43 and
sindb-bapaeuah Yo Wy e _qper.ation (input operation)

for inputting Yalglgél%%ca?owt"ﬁ% pexdesaribedct | Te deodn with,
oberetibe S6Z£65% tansi.stors 43 and 44 are

mutual Iy differ entir\i/vl e FIRALL EYTraRt o feratiithef current

sdwerce ket 81 ' Ls simlar to the
abovce- descri Ezjbjﬁ%%ér%g{ f&%#r%ﬁ%‘? E’V&%I,H%Fag‘écrqodtﬁ)oﬂnd 20(B).

Régemnfngitd By Onag Lep 'e?»ﬁ{neﬁ{ utg‘%“%%&}%%ﬁ% Yrned on, the

transistors 43 and 44 ‘ar

sigpeel canrendldaldbe £8h 48k Pgefél‘é{sg ?:g)%rt'es ar St\?ﬂltéent source

current source 41 is inevita

4l .gpad £lowemirdnahal cohB8hnt! Q¥S-d tﬁ%%&f)clfe;( g h eﬁ% 'é:h-gh guri:‘ent

di fference therebetween depends on
SenRce girguikakties of AW ieheV th
j(@ &tlﬁle ] gkﬁbé:‘_gé’ga%ﬁ%ljlﬁ %u‘]‘)rent Idata

i\oﬁgﬁf}ge transistors 43 and 44. In gene

wdng: faom &hei seferédces cBhetahablyrrsat LALPAL -

than the WL value of the transistor 44. This |'s{198(a 41. the

CHEESRLE1loNE sSepanatelyr entougiatalraan tilfécr:[ea?(?@ I, in the

th%n Ehe WL value of the transistor 43 is set 1arge.
PR-ERi"sSeUEEe GhEAUihe2SuraerthoweD Ui @1¢).F @il )i.s Y. 20(p)

S%%g the signal current ldatal, |oads (cross -

- SCaPECi TEn S A VI IR eat stthisesdingan (ReehBs§80to say, the
_ the. setting operation can be conpleted quickly.

ryﬂg§ionsﬁ1p 15 expressed as Ig,ia ="I; + I,.

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

Then, charge is gradually accumulated into the capacitor
device 46, and a potential difference begins to occur between .
both electrodes of the Ccapacitor device 4¢ (Fig. 20(E)). When
the potential difference of both the electrodes has reached Vien
{point A in Fig. 20(E)), the transistors 43 and 44 are turned
ON, and I, > 9 is established. As described above, since Taata

= 1)+ I,, while I, gradually decreases, the current keeps flowing
Charge accumulat_ion is continuousl_y performed in the ciapacitor

device 46,
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. The transistors 43 and 44 of the current source
circuit 25:n each of Figs. 20(A) to 20(C) ‘are of
n-channel type, but - the transistors 43 and 44 of the
current source circuit 25 may be of p-channel type.
Here, Fig. 21 shows a circuit diagramin which the
transistors 43 and 44 are of p-channel type. Referring

to Fiqh821 nugﬁril 41 denotes a constant current
sour cE e PREPRERAA diE fgTepRr brYWERBr bakhi thehateatrades of

' ' ct,ion, _nunerals 43 and 44 denote
t?#a%é?é?%?%{‘ %Be-"&l%qﬁ&su% as thegete-seugeeoreltage of each
[ L C: d | 47 d t i xel. |
o e EOng et 6 £Lon'H), " mis phanan AskoReLat 16p in the
i,t,or. device.46 form an electric
BB tor L 08 Fo R W fanthe Siahes sarc vodbages of

+AeS j f. the,p-channel .trapsistor 43 .is

fosenifan s eske ooy £ KU LIS ALE ke, ena 15,
COAPECESErd rept source, 41. source

arggi on of tﬁe‘;{)ﬁ%@nne tra%ri'ksilbgt g%‘e %?%1%5%‘2& g& pg £lown

G LRI 1G53 SRSy grnanaes

termnal 48 of the pixel
(Bapanit An FAgVi @(HH) | THOBASELS t%s:é%gaség?g{:i%: Firther,

the other electrode 1s connecte

siheetthedasamdidtherd 4 2anAd PsBe Ag,  The.
capaci tor device 46 plays a ro?gl%?qﬂ%Tg?ﬁb T:isestablished
(Gage-20(BLE. voltages of the transistors 43 and 44.
Qperation of the current source circuit 24-of Fig. 21
is d¥ext aran eperEtisimowox ﬂn@ac;lt;mg EhessigRaD) gﬁﬁrent Tuata
an

20(C) except for the current-flow direction,

te Hhe pixgdswiilpt berdeser bodd Wyt lus iy Paiglt 2d(0FL €. FiFst, the
t he case_ of desugning the current source <circuit in
SHhteh 4ends Jorned OEE. of Sihee tomds tstorinetB chad gédi @ tained

j;cq§n%ed wi t hout changing the current-flow direction,
T ' CiFRATL W ApBiroiit dhey (Ranmistivers efrantadt are ON,

A current identical with the signal current Is.:, flows from the
pixel 47. Thus, the signal current Ig, is input to the pixel.
Atthistime,whenthetransistor44issettooperateinasaturation
region, even if the source-drain voltage of the transistor 44
varies, the current flowing in the pixel can be flown without
variation,

In the case of a current mirror circuit shown in Fig. 6(C),
.even when the switch 42 is not turned OFF, a current can be flown
to the pixel 47 by using the current supplied froh the constant
current source 41. That is, the setting operation for setting
a signal for the current source circuit 20 can be implemented
simul;aneouslywiththeoperaFion(inputoperation)forihputting

a8 signal to the pixel.
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In addition,.-the transistor polarity can be changed

wi t hout changing the current-flow direction. This
conforms to the operation illustrated in Fig. 36, so
that a description thereof wll be omtted here. In
summary, in the current source circuit of Fig. 19, the
“current having the same magni tude as that of the

tsijgpﬁgegg;r%rgq%é dat zé\:res Pi nj_;ge current rsour ce frISO\Q/s

_ pi kel . delzeg f i dirangisdors 43 and 44
e hRrRE L RO Bl e s iPadie prceperahionzor the
CHREERY SoRalR SR P ipuTer oy ey atpvaresoribea
R SR Ur t ae st s S dpeind ok Wiy The BiliiRa nere.

WheatithecaDrod _OIQ%I%'EEHBS&QEBES P éﬁ%{élé%[‘% W&Qggﬁﬁ&ﬁfg{g ferent,

source circuit in a perio uring

thpesaghal ¢eriehE of JBJ. sé_f‘ufn_ig‘é\%’ xfpéo‘fréxeé}ti%é ettty tant current

. H -3
circuits are preferably provi each” signa

sbunee 4h ishiicevara®ass ﬁ‘i”t‘?@reﬁ%%f&ﬂgtl?@ﬁgﬁrlﬂ])chgent Taataz

.setting a signal is perforned to one o cur rent

thatrftlows touthie pixed an. opmikl @R erbRRY! tRRPEFLEPEAn depends
for inputting Idata to the pixel is perfornmed using

orhehotdidifenanenbetsmenc ehel vallubs bH0deghed lwratd) /1 (gate
the case where the setting operation and the input

lepgtal i oh the twanpbstarsetB aind e sane tinme, only one
current source circuit may be provided for each
col urk® 9%perad uridenti/bowlee of e trahsesebrafs £ $referably

3% éA) and 33 (A) is simlar to the current source
se} legoerdhan the WYL vadampe £ thert naws iconnedd i orh d9ds because

tcurr.ent-fl ow paths. The current source circuit of Fig.
% FAnaL gulrenitylate OpRebeuineneasedrvkeni thai/bfvalue of

tlgée %nglél%jtsﬁx%ggﬁr fé%: sg%:;%ngg; e%gg%ﬁilsncggg I?Ivfrlggne the current
source circuit is set with the signal current Ig...;. loads {cross
capacitances, wiring resistances) can be charged. Thus, the
setting operation can be completed quickly.

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

Referring to Fig. 21, numeral 41 denotes a constant current
source, a switch 42 is a semiconductor device having a switching
function, numerals 43 and 44 d_enote transistors (p-channel type),

_numeral 46 denotes a capacitor device, and numeral 47' denotes

a pixel. 1In this embodiment, the switch 42,- the transistors 43
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the constant .current source and the current f | ow ng

fromthe current source circuit. The current ‘source

circuits of Figs. 6 (B) and 33 (B) are simlar to the

current source circuit of Fig. 19, except f or the

di fference in magnitude between the current supplied

from the constant current source and the current f

|&ﬁ%lﬂ% fr%ﬁ%“ﬁ? current source circuit. Specifically,

inthe 'sttiftt e GPFornsieyicams fomn @ eelbatthidV circuit
is different between the setting

t i st.or
ggggaé%?g:ﬁl%g%(?stqﬁ)eai HEEeS e SRUTES: CiRCRRE 26ructure of
44 eac . 0s...06. (B d 33 (B) ,.only the gate
| engt hHLﬁo‘F‘%‘F %’??’F@F‘é’ﬁt‘gf SbeRsha L&ranpgsspEr4d Lerconnected
d e i ration; apnd others are simlar to
f% Eo\s,gaéfét- Leg sdtsl:?:l g%’t %Fglgf’ ﬁﬁ‘cér% rghColggctedcEpctipe constant

cuskus 8D e ARG 0l By S D S Teesator

source circulits o )

eur isntonkiddPedQlo agt hgnﬁoe[]s&r%qh g%?;ﬁéggfzgiéggg ?jee? ncdonnected

the value of the currént Tlowng

dopeteinin D 48RE BALB3x Q1 4l7he 6%{\% of t%ﬁd%%} gf % iedc%%acitor

in the current source circuit.

deghab L6riLonnkdted £6ivad (RSt alk g#é Lo:tlr};eoré electrode

source and the current flowng. to t'He pIx

dsbéonnectgdchanted dutardiddardde. q?§i ' t
sizes (W (gate width)/L (gate Iength Y Mraridittors 43 ana

44 andThst crpagitowi dedicd 46181846 £Ho1ROHE Mo Ty ldate-source
However, output of precise signal current ldata to
YPEtpgee| of sthief tramtistors hes case aqhere variation is
caused in the characteristics of the two transistors,
such dPa¥rekom|af thleussrard tnobiukibycifoiiferd 4 Fig. 21 is
each of the current source circuits of Figs. 20
het AT thEhatyrlewe dm lsechnpditFigs t 126 (pi)xeb 201(¢ hexcept for
1B§ri0d d%rin which the setting operation is
pet FOrmey: ‘Fﬁg’t”_ dire¢tibon ogadathes. (Edestnypopenatiaros will

r.setti t he si_gnal can be
lIé) o J.tteé] S%uarns_z. I% the case of @designing the current source
circuit in which the bpolarities of the transistors 43 and 44 are
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. 36, so that a description thereof:
.Will be omitted here.

In summary, in the current source circuit of Fig. 19, the
current having the same magnitude as that of the signal current
Lsata Set in the current source flows to the pixel. In other words.

the signal current Iaata set in the constant. current sl)urce is

identical in va_lue with the current flowing to the pixel. The
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performed sipul taneously with the operation (input
operation) ifbr inputting the signal to the pixel.
Thus, unlike the current source circuit of Fig. 19,
two-current source circuits do not need to be
provided in a single signal line. There are three
general classifications for providing the current

FRLESRLCH B 1hBLbORCB Y varugia O IR ioparegtes istics of the
QN & ' - INC1g line. Second, two, current ,
gour %ggg?jr:‘g u??gbéﬁégi S}’ ﬁeaFgrﬁPﬁg i §EYECP nChBERit-

si gnal T id¥sh 6@%&@6\%1:&1{’(‘? S%Wrrc%gﬁiggﬁigg clﬁ %g%_.o{lﬂ and Fig.

Figs. 20 and 21 are fornmed in'e

o(B) cadre aTyra1abayeehbr £, f Qﬁnﬂrﬁ(&vﬁgiorlﬁ:pﬁ]:ﬁ g?)u{:%gn];taixel from

source circuit of Fig. 19 1n each srgna
Operatimm oisodhe bikshishifita HEs ds

performed during the period Etl_ at ﬁﬁﬁ:ﬁggggﬁdﬁsﬁ?lgfthe setting
OpgFationiis MHrfeded .| NGhabBUr £RE Qﬁflfé?tt; R&Sd , rigg%its are

first shift register and the second shi registe

pRaf exatle patoad ded $alPe &R HEHEH £9.1aN 1 Al 5195 QPEY, -

at different frequencies. It results fronﬁ?&gg$aé?5§gratlon
toritine opsmatdpropoat sentingda tdsynaIPt PREESHWES to one of
can not be perforned sinultaneously in the case o
%Wﬁ@tt Aeusgerettcisots cand baubpedt oW .(ihPdthoperation)
each signal |ine. Wen the second shift register is

T pRE IR d ai S0t thppiael dis perperfal 0B ing ahé ¢higer current
first shift register is used when the setting

SHPECR iOFT%itrerforned. Namely, the first shift

regisger, an nqt performduring the period that the
secon n?ﬁaﬁntlaéd-i 3t &P the gascawbéresthe sdtidrigpperation and

t&)l%eggti nis €§rformed t hrough that period. The
present - TReF M e PPkePaBeoEmed rale theesame time, only one

RS Lol LG 88 b2y hed "eor Soaen colunn. The
current source circuit of each of Figs. 32(A) and 33(A) is similar
to the current source circuit of Fig. 19, except for the connection
and current-flow paths. The current source circuit of Fig. 35(a)
is similar to the current source circuit of Fig. 19, except for
the difference in magnitude between the current supplied from
the constant current source and the current flowing fromthe current
source circuit. The current source circuits of Figs. 6(B) and
33(B) are similar to the current source circuit of Fig. 19, except
for the difference in magnitude between the current supplied from
theconstantcurrentsourceandthecurrentflowingfromthecurrent
source circuit. Specifically, in the structure of Fig. 35(a),

only the gate width W of the transistor is different bét'ween the

setting operation and the input operation: in the structure of

44



a desired current to the outside. Enbodinent 2 The
above has desctibed that, for the current source
circuit shown in Fig. 19 (or, Fig. 6(B), 33(B)
35(A), or the like), preferably, two current source
circuits are:provided for each signal |ine each

columm), in which one of the current source 46
eration, and

6hERWE Filgh UGEH %téil&) 352 gr) g} ‘%’Qi}z’tsﬁ{é iggg@o erg¥eds dsfifferent

the other ™ current sodr
bBewsehtiHY i Ak IS LS _becayse the setting
=§ePRAb Hkralclsh s {RRnk ousrakiary Aed others

operation and the™i
Sreuitaneatel thobd dfAe SR oot colructure and -
operation of either tEee iTs curergﬁtttﬂ'fo%?%e%\: FEYFee circuit
IR21FDg .t he. second current source circuit 422 shown in

Fig. 2 will be described with reference to Fig. 8.
Not e tOmttHehethiegNRhnll NEn WA ME oL ikhGULL ~-0c) udes t he
“current source circuit 420, %&nggﬁlil%t&‘tr%}g‘?%%esf?u’f(ﬁ% circuits

PRtRdg] 120Uiahg, 2andthé hQidh&e ot a0al Lipe driver |
circuit of the present invention i n’ﬁ udds J?%g %[?rtst%e constant

AHFent egugicer ahtlathe ol St bRe N L F9Y i
. circuit 420 and the second shift register thz%l’tglglg to the pixel

axshidefiendent |qn dihecisticadst of Ithd &e:oprt&%@@iéﬂ&\f%n?g%iaed in
S

a setting signal input froma termnal a corresporids
SUIZRHY AguUpGRselsopiti edf katet wbras, 86 fdignal current
Jegister. That is, the setting signal in Fig. 2
cerer 8€poHyLhe Fonsd asdnphirmgnguboeredpphd athd APt flowing
tfihs]t shift register. The present invention perforns
St PP RMETL Ofe Eﬁrqmtm%cﬂmbx&ﬁl‘ﬁﬂtrarily designing
t%%cgiganc(ﬁfi t? the tim nE of the sanpling pul se
SIS e ga ﬁénqug)tlls BRter bepgtie}) afdtha@ctwobirankistors
LioRS aekn 4 he.present invention, independent operations
PEPViNSd ¢in sY‘?%hF'r‘Fr?‘ébu SPurcgneineaidec otbwsid, output of
kster s ful I

p8ei$keli a1 t?:q.u:rem.y Lsata to the pixel is difficult in the case
where variation is caused in the characteristics of the two
transistors, such as threshold values and mobility.

Further, in each of the current source circuits of Figs.
20 and 21, the signal can be input to the pixel in the period
during which the setting operation is performed. That is, the
operation (setting operation) for setting the signal can be
performed simultaneously with the operation (input operation)
_fgr inputting the signal to the pixel. Thus, runlike the current
source circuit of Fig. 19, two current source circuits do not
need to be provided in a single signal line.

There are three general classifications for providing the

current scurce ci'rcuit in the signal line driver circuit First,

the current source circuit of Fig. 19 is prc;vided in each signal
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conducted by means of . providi-ng the first shift
regi ster that :controls the current source circuit 420

and the second shift register that controls the latch
circuit. That is, the first "shift register can be

operated at a | ow speed while the second shift

register is operated at a high speed. Accordingly, it

ifné'7 ssible that the setting of the current source

CI'r cui t~ A2 Sptie Cuarenicsousce iaiercad tstos F1§0NMISEErovided
.fﬁ%%qy% gnhgﬁg that a_shift register has a structure '
includi n%, For-in&canpng thhmd,- thepwirenti ssufEEinds 8f Figs.
ﬁ%ﬁlgs%ec lums., A clock signal (S-CLK), a start

pul se (S SPI° et imeackhestgnek 1iiemal (S- CLKb)

are i Rt shift reqgister, and signals serially

out put a(?é)e?(ﬁgr% %% ehdhaiee o ppovidiiggalone current
sthfrcd 8 S l.ing pul ses. Note that a shift

regi st er i r‘i‘?&uggsﬁggf ﬂ%lﬂ gﬂc’@i Fégnel lineleddueroperation of
thid ikt ShifPSdds ge casewhere the shift

regi ster incl ufedsl%erl P‘ng St} P PrEfPrmed figeing dhe period
thay thel skkogl ¥hik equentially sel ected from

the first colum toet %gfég?écq?LﬂﬁF OR§Fati& %t hBuring other
. Peamiddsi,nthBer Lage Migne Al regi ster includes .

the decoder circuit or ftﬁg%sl%ggggdp 5QRdphift register
matiegpenated saosaRd EaLLYesek EGt mihe first = .
fcoI um to the last col ugne orggéledglc %%%?pFﬁﬁaﬁﬁatTﬂ%fferent
ShBencégisst eIt mepultlseeioR tPREEL ¥t +RGGOf S Nd.LQ t he _
ulsiag'gé In the case of selecting t%ﬁ(tetzlt%r%u%tf%rs ttﬂé\ﬁ%eratlon
284 the t 4} epot aypdatet 05n SR ot BedpRESAlLEY L [iNgs )
at random setting can be outpu? Fandoﬁ#%& %ﬁé?g#a%?gFSly +n
thfiecase (oh Propetiaty dheofcumenusbehceS BULEE: ¢ Bf;uﬁg 19 in
eis not performed sequentially fromthe first colum®" '
5" kIR 2k 11448 unihean dheasechadpehi o€ BEg{ 08P ¥ -used when
evben thg setting operation of the current” source

T et CRPIRE IR flor ped farmedn damiashe esoFd D sh O g1 ster

- 18 used when the setting operation is performed. Namely, the

first shift register can not-perform.during the period that the
second shift register ig operated, since the input operation is
performed through that period.

The present invention with the above structure can suppress
the influence of variation in the TFT characteristics and supply

a desired current to the outside.

Embodiment 2

The above has described that, for the current source circuit
shown in Fig. 19 {(or, Fig. 6(B), 33(B), 35(A), or the like),
preferably_, two current source circuits are provided }for each

signal line (each column), in which one of the curreﬁt source




in. the case where there exists a defect acconpani ed
wWth the setting operation of the current source
circuit, the defect can be nade inconspicuous. to the
usage. The shift register may select properly
according 48 The current source circuit 420 is
controlled by a setting signal input via the term na

sd gnal ut via the termnal d, is supplied
?‘E‘g é% uiursurg é’ﬁted( Fgfm &her satFing perat ian mamd the other
fgﬁ% cur ent roportional to the current
(reference curr’éﬁ{l} 19 Sﬁﬁ’ZtPeﬁ’?ﬁ#@m dhersettingpperation,
P c] udin svmtches 134 to 139, a
ﬁ%ecﬁ%’ chsa%‘fq‘é’r LiRR And dde tiput operation

transi stor
P2 24T 3 aj, ate source voltage VGS of
t he (??a?]ésll é?ﬁ?f’“ﬁj@é cor}’lggﬁ‘ﬁ‘%agsllg -t h&lf thdF @mbogidment, the

SO O126d Idpedak 19 cond nt. source ]
circuit 4%%‘516'[)” the f1 égt%ié%r eﬂ? %3 ge‘“’cﬁ?"&ﬁ gouyee circuit

41 bhetse b bl S G I the switch =
134 and the swi tch‘%‘%gta%%ﬁ%%?r#e L‘Jﬂ{r géa #éo‘gli‘ Fig. 2 will

bien@idis ot ibddh Grilay méfeﬂreqmé:%i £ the switch 135 and
the switch 137 are turned ON eS|gnaI i nput from

the ctottecthdi tike glignhher iy ﬂi:ﬂ%r ¢, 0087 11?019}5% gfne current

(reference <current) is supplied via the term na

spugpet hércefier €pee tonshart redh58RY , SPHE C LG9
connected to the current |ine, §and a pred)'%termcﬁlerd:uits and

tb‘ﬁ&l‘ﬁ@e{ s Thet sigeall MI@WM@I&@'&I@% %ﬁei%% P?_nventj_on
chargg is retained in the capacitor device 3 un

ipgrdudgs idin £firsbishddiiceegis tentthadthednf+ons tfh(e%ﬁff@nt source
constant current source 109 becones identical with a

'CaFSPFrtc‘b?? &#d Bhe tterandanbi St aredidit erSthatqueRt Ly 1s i 1atch
1%vvltches 134 to 137 are turned OFF by the signals
hBBE through the terninals a and d. As a result,

In the present invention, a settlng signal input from a
term.lnal a corresponds to a sampling pulse supplied from a first
shift register. That is, the setting signal in Fig. 2 corresponds
to the sampllng pPulse supplied from the first shift register.
The present invention performs settlng of the current source
-circuit 420 in acc-ordance with the timing of the sampling pulse
Supplied from .the first shift register and the control 1line,

In the present invention, independeht operations of the
first shift register an.d the second shift register can be fully
conducted by means of .providing the first shift register that
controls the cufrent source circuit 420 and the second shift
lregister that controls the latch circuit. That is, the first =
‘sh'ift register can be oper_eted at a low speed while the second

shift ?:egister is operated at a high speed. Accordingly, it is
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since the predeterm ned charge is retained in the
capacitor device 133, the transistor 132 has:a
capability of flowing a current having a nmagnitude
corresponding-to that of the signal current Ildata .
If the swtch 101 (signal current control switch), the
switch 49 138, and the switch 139 are turned to the
posdliblibVienst ahe. [ 0 i xel connect.ed
to the signal P?n%%%@tb{fe{r:iﬁg\r@#%& %?“Fﬁ?scjt‘i"ﬁ'bl,t 420 spend
asnmackhasgéimevakt age; of Si 132 Is
mai ntai ned at a p%eidlgt ’égm"tﬁgg“%g?g b%%lg%agigy t he
capacilote dmdtca sh3st | rrespondi :
to the signal current I%%?%ét?fg\&/\g}sé %?)Eg:%gcgﬁglgnl?%&ggﬁng' for
ekambtet rolip st op K3 cules, i ' . e
%Jr%’gnt f1 own thr%ugh t he pi(ﬁlgqc}aﬁaﬁghg'{(%elrloylég columns. a
e¢lotidrailngStalkdencedaby b g _@piy O Ny | i

characteristics of the trans?sﬁ?gsc%?gt'l?ﬁ?iaﬁgntlﬁ%rted clock
Sigprl ($nCLEb) varecinputt to khe! BRIPISEMIFR Nena signals
swtch 101 (signal current control switch) is not
WLHpLEE ouipt afeosdinghes thds tandng39r AR LHPAEMsidRals are
t he conductive state, current flows to the pixel

@dto tas tyamplipmipulsesvia the terninal c.
Referring to Fig. 8(B), a circuit including swtches
144 {®*raEbat pr shaftoegidRer nintindes 4 WE)p-fop circuit,.
ac%l_;})ac' tor device 143 for retaining a gate-source
VOTCAYRT FEECHE ty RE thenhbket orIn the casnwhe e HRsERLOE register

: -channel. type) corresponds to the first current
1%1 géa&ruc%sc?ﬁ% %’relllpzl%iogrc’tlf%“% cdRdenaraiht agdmmrad ity of wirings
' 1t 422 .Jn the first current source circuit 421
rd %%‘!é&%“eg%%’oi% ﬁ?&gﬁFedMEhé ifd@gittcaipmn thehewlash column .
ob34nandy ifch 146 are turned ON by the signal
i nput n(\%l‘lﬂgl r%\ﬁtéér Hnbie £ags mheae thashift degiMemadcludes

Hiae Idddy 14 r ped by the signal I nput from
thie a ALt (g}tdhgg?e?\lrjﬁkﬁgl %_P}H%ﬁit@fc@ﬁr‘éﬁ{:ings are

the control Tine via
seqekarelidy selected from the first column to i:he last column

or selected at random. The shift register may select properly
according to the usage. In the case of selecting the structure
having a function capable of selecting a plurality of wirings
atrandom,settingcanbeoutpdtrandomly. Therefore, the setting
operation of the current source circuit is not performed
sequentially from the first column to tﬁe last columh, and can
be performed randomly. When t;he setting operation of the current
Source circuit can be performed at random as described above,
-in the case where there exists a defect accompaniedwith the s.etting
operation of the current source circuit, the defect can be made
inconspicuous. The shift register may §‘elect properly ai:cording

to the usage.

48



current) is supplled via the termnal b fromthe
constant current source 109 connected to the icurrent
line, and a charge is retained in the capaC|tor
device 143. The charge Is retained in the 50 capacitor
device 143 until the current (reference current) that

is flown fromthe constant current source 109 becones

i denti eBE Mt 0 h tra i stor_142.
When t he s&v&t{%ﬂliﬁ%nd eﬁé\}:\n 112@1 :ﬁs4§°é"r q]t}rerﬁieE?Y(]”\I setting

siigoelaimgiicvse lﬂt@té’fﬁniﬁﬂf a ylﬁgo #%ht 30 \232%1) rt§,1e terminal

is set to O V, the transistor

- Qurdrsesia et E 3 Te TS 147
tﬂr ned %F:Ei?ay f ﬁe Si giridarllgt(?%gg\f%blgg%ﬁ%&%nemﬁ#ﬁ%?§%§‘eteminal

Bndanid ostputrseaudbrreh B Gsropdyer B RIL e tﬂhge £PaL 08 %reference

retained in the capacitor device 143, ransi st

guprent ) afrapabhé i tyrmindlowi Nng a current having a
magni t ude corresponding to that of the signal current.

If t heReSewrioly 101 Fig. gmmcuarenfc@mtix%lédu&@wiéches 134

turned to the conductive state, current I s suppl
£ 3% ﬂélraétﬁirﬁ@treﬁno(n-tdmamiegmaypbl) Neard & ég?acltor device
ierm nal c. At this time, the gate voltage
TANSPE LBt AlMENG rastiemiyrase vdlt ayepVete o e dransistor
]g%e vol tage. by the capacitor device 143, and a drain

(BT e RS fondihagEiosthousigntl sourcentitel@ie 421 or ‘the

S]%{‘oc\,/\rsdto the drain region of the transistor 142.
TRihiSRe o fcinmaidurd2dht flown  through the

pi xel ﬁ"ag? % ﬁtrol | ed wi thout being influenced by
the vari att on* m%ﬁ’ﬁl%?@@ér@ﬂlﬂ:r@l pardiess@cend current
% E}%t }grcgg line driver circuit. Wen the

SW t T 1 FEIEehn 34 G tﬁ‘ega‘(’étahdl3® are turned
RO B Cenaf rahsistar, 142 do not have the sane

poPgﬁt hgl s}'&isi q.&’esul t:La %PﬁcEeW%n%%a?geFﬁﬁt&%dtﬂw switch

f IS d| trjbuted also to_the
113% a5 3G %5:1‘#_%1‘1 the ? §H§P§ PN by the signal input f£rom

transi stor 148,
the control line via the fterminal 4. ‘Then, a current (reference
current) is suppliedvia the terminal b from the reference constant
current source 109 connected to the current line, and a
-Predetermined charge is retained in the capacitor device 133.
The charge isretained in the capacitordevice 13:‘; 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 through the terminals a and d. As a result,
, since the predetermined charge is retained in the capacitor device
133, the transistor 132 has a4 capability of flowing a current

having a magnltude correspond:.ng to that of the s:l.gnal current

Tgata. Iftheswitchi101l {signalcurrent control switch), the switch
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148 is automatically turned ON. Here, the transistors
142 and 148 aré coupled in series, and the gates
thereof are connected 51 to each other. Therefore, the
transi stors 142 and 148 each operate as a multi-gate
transistor. That is, a gate length L of the transistor
differs between the setting operation and the input
b@éra!nd)tlhe'ﬁlwu&chti@ﬁle.% £ Rt ligd f
the terminal b in the set tl‘?{teg g(:;oe:rﬁa%tcosiy&g %95‘8 current
fhoyerte mampitded vahieceba Eafm‘é‘tsﬂ%
igrénlgnal C in the input operation nus
akllg stihe assimee Nghé efd 64 aReH; 0&%
ca aé:l tance) disposed between the term na tbrans stthoer 132 is
R W@@@Paﬁﬁetemmﬁd%@ﬁe@@)
aster %C;)nsequently the setting opera i on caﬁagxwrdevme
| Bt SR Hui elarment redies spaaa e e S iy %%’I]
é naI current control switch) is not dlsposed et Taata
S shPt Ehes dradnamegies arke the nechi¥fst64 1890 Thus, the
fl ows tq?ﬁthe pi xel connected to the signal |ine via
MafP1319R REIthe cwprent Hdowh thrafdd) thery BssDods 5@ c®ntrolied
G U F)elln vvhli:h the termnal d is added to the
e bE ips iluepesd by ghegyariation capendracteristios of
te”i:‘i:I rseisln which the termnal d is added to the
StTuctl ur e GOGE FOnGtatutimgs thehsignadclines dofivieirgeircuit.

6(A) g ((:BQ; are added with switches arranged in
seri es ﬂere ‘?‘P@e haisiideh d0dhésadgoklFcysreftArontrol

( ‘?ﬁﬁh i,s added with the termnal d.
S?%gcgt)%%t ure gffb’p ?Ihs ¢ RS {EBEotiLEche s 438 and syt aire, turned
tbokhex 33, 32, or 35 can be

hexeBRntotivd o gatér rgﬁﬁfﬁﬁt $4°¢¥4 ¥R hblke i pixel | esnnected

arbitrarily -used
Ut S e T, M EE A Bt ure T n whi ch the

current source ‘Circult
- CUrr ERE£EPHIREG €T t [ cI ding,f h si gnal

line the two currepﬁit{:i soBka;r?Bg %'I rgw gt f’ﬁ%ﬁﬂﬁirngtﬁ‘éit(’hes 144
1 L8Y, aadtsesonsk oM 65! (SUEREL LT, FodfbtEh qevice

{rgs G2 terminal c.

143 for retaining a gate-source voltage VGS of the transistor
142, and a transistor 148 (n-channel type) corresponds to the
£first c¢urrent source circuit 421 or the second current source
circuit 422, |

In the first current source circuit 421 or the second current
Source circuit 422, the switch 144 and the switch 146 are turned
:ON by the signal input via the terminal a. Further, the switch
145 and the switch 147 are turned ON by the signal input from
t_he control line via the terminal 4. Then, a curt:‘ent {(reference
‘current) is supplied via the tenninal b from the constant current
source 109 connected tfo the current line, and acharge is i‘:etained

in the capacitor device 143. The charge is retained in the
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is shown in _ FEi g. 2. However, the present invention is
not limted:52 to this. The nunber of current;source
circuits per one signal line is not particularly
limted, and can be set arbitrarily. A plurality of
current source circuits may be set such that constant
current sources are provided correspondi ng thereto,

égﬂg [ I rrents are set to the current '
sou r‘%ﬂﬁ é %&g? % %?/gt"ﬂbtljc gHrTeptr refemnee sument) that
# , rent. _source ircuits 420 may be

?}( ggi'alé'g‘df ? 2‘?‘ the #c’gl.esﬁmst FUREenFhapuree ot h hecomgs: édentical
wih Begs i n ference constant_ current

sour ¢ e% gji% %%Jgtf hg Péé S%%?’H/és W 33& sWiippethe switch 144

atid ae $witen 135 XaMLSned bNméégfézgzgcggg:ggtgange voltage

1-bit reference constant current

VESt of shenebagyisent {05 Poe rrent .source .
circuits 420, a 2-bit refe?é%%éi%gﬁéﬁgan'uFF?HFlSt°r 148 1is

asiomat iicalusetdurheaseirFa Si gnal current for one of the
current source circuits 420, and a 3-bit reference

const 8nbseguerblysovheeskEtBR8d 124 $6! 1 77S! _ -
current for one of the current source c%rzuéggaﬁﬂﬁ?ed OFF by

thRusigBabs tirgiwplvay €na bermekd s PdAndT8e K L3CPEsnit, since
i nvention wth the above structure can suppress tHe

thafRusdrtemiinet chairge inrétaiakar ae okl éé{%&éi%‘xg device 143,
-supply a desired current to t he out5|de._ 'S _
t’éﬁbgamm tomyl 4% hasbiat capabyl Lophimed onildy BNBagEERPhaving
1. Enpodi nent 3 In this enbodinent, .the structure of
amygnhudgricorregreadios tondiatdiofythees sqgaBlcdrire@t. If the
diﬁver circuit of the present invention will be
SHLEER; B4 6§ﬁggqﬁ§gqu§n¢%¢qntt¢@ seifch) 15( Aurnkde to the
Ii&ht enitting devi ce includes 53
conductive state, current is supplied to a pixel connected to
the signal line via the terminal ¢. At this time, the gate voltage
of the transistor 142 is previously set to a predetermined gate
v_oltage by the capacitor device 143, and a drain current
Ccorresponding to the signal current Taata £lows to the drain region
+ Of the transistor 142. Thus, the magnitude of the current flown
through the pixel can be c'ontrolled without being infiuenced by
the variation in characteristics of the transistors constituting
the signal line driver circuit.
When the switches 144 and 145 are turned OFF, a gate and
a source of the transistor 142 do not have the same potential.
As a result, since the charge retained in.the capacitor device
143 is distributed also to the transistor 148, and the transistor

148 is automatically turned ON. Here, the transistdrs“ 142 and

148 are coupled in series, and the Qates thereof are connected
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a pixel portion 402 including a plurality of pixels
arranged in ;i nmatrix on a substrate 401, and.imcludes a
signal line driver circuit 403 and first and’ second
scanning line driver circuits 404 and 405 in the
peri phery of the pixel portion 402. While the signal
line driver circuit 403 and the two scanning |ine
€5 bYeH & it 404 and 405 are provided in Fig.
15%A)e B %qul‘{éa%g'r e?*e‘ﬁ? e?ﬂ’v‘% ntt'rhantr@%sg%‘fows A2 @ a D48 hash operate
ddea nPel - ri ifcuits may be arbitrarily
deé?gned %e%%%%i%%g%ﬁ£§ﬁ%rpii%ma t+8ict@rgate ganbth L of the
BF S SLPR + o A utside to the signal |ine
driver ci I‘g,lil t e‘l?og%gﬁgephgﬁﬁ petting kree and the input
dpexatidn/er Tﬁiursgug d. 405 via FPCs 406. The
structures and opeééar?lgﬁg %€ cpﬁ:é:ef’l}ér YrRlied £rgpdthe terminal
15 AaBhBYs et DEngrdYeFa Sl & Wdrs 404,300, 405 wi || be
descri bed usi nggI ii—i f%ﬁ%é’?ﬂ%mﬁﬁ?&a’éﬁﬁrs@m&m value of
- AraEntgupp DEe A Er¥A N £ &4 d. 405, each .
include a shift regist eréﬁygﬁ%lﬁgqgl %Gf fapul@perafion. Thus,
velriffou s 2gadte( s aseqieRhiyald Lin
dPulses in accordance mﬁthba c%%%gaggé%%ﬁ?%%PEf%??pgcitance)
dispos eplbestend e R, terAithaAb AREELE i |
(G CLKb). Thereafter, the sanpling gﬁ%kgéécgn%m%%’bt current
Sorcee conf ber cha@gade evBAUFake e3CaANBSAGe &l :
~~the scanning lines are set to be in a_se#e%?gﬁyéfgg% setting
Opgragien can be. cSiphetsd afE.aguenthaty c%latvh?&:(%\ghe switch
1Bixels controlled by the selected signal |ines. te
Raf sigBadt pucrent ceytbelsswhtthit 18 A6vVehisPoEl&! when the
ci.rcuit is disposed between the shift register 407 and
SYRECBEFT k14 145 spesturnadoFF hesdevalt Fickiseto the pixel
cC|rcutt egables the voltage anplitude to be
PRBPELERJtoTRre 8#gBalnbbrenugabthar betmanalycconbi ned

W th 1\I;n%)odé' ments. 1 and 54 Enbodi ment 4 ‘
ote that Fig. 8(A) corresponds to a structure in which

the terminal d is added to the structure of Fig. 6(A). Fig. 8(B)
corresponds to a structure in which the terminal d is added to
the structure of Fig. 6(B)}. Thus, the struétures of Figs. 6(A)
and 6(B) are added with switches arranged in series, thereby being
modified to those of Figs. 8(A) and 8(B) each of which is added
with the terminal d. The structure of the current source circuit
shown in, for example, Fig. 6, 7, 33, 32, or 35 caz‘l be arbitrarily
used by arranging two switches in series in the first current
source circuit 421 or the second current source circuit 422.

The structure in which the current source circuit 420
including for each signal line the two current source circuits,
namely, the first and second current source circuits 421 ;and 422,

1ls shown in Fig. 2, However, the present invention isnot limited
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In the present invention, the configuration of the
signal line drive circuit 403 and its operation shown
in Fig. 15Awill be described below In the present
Enbodi nent, the signal line drive circuit 403 which
Is used in the case where the digital tone display of
one bit is conducted will be described below with

tj"ﬂef%rence flo Fig. 3. First, the case corresponding to
FBYS v ThepRuBReE ¢ eenrrenbigomtre aiarguity per bae signal

%_aﬁsee 'st li.ne sequential drive will be described
HHSEE AetePgrtigulandy ddmiked.c agdagranbef seltearbitrarily,

P R 08 05, Rt comotant
R el Hee 'Watldad Convesvarpingr thateto; rand that
S, S B8 kb o ghceschnge o ene
oS il Wil B o S T SR suree
Btk ey R U 25 Lok LS £1450 AT % s

c(Brehlf.mdyShe @'e:i I%)‘r( a2rfkibht ﬂﬁfﬁ&%&%}%ﬁ 'ali? Elc(\%q@e: s ou;:ces

S2-SP)), "and clock reverse ‘signa

169-fdiKbhg, rddpdat ﬁ@éﬁ?ﬁ&ﬁt%ﬁ}#é‘ girgﬁ.llﬁgszi 2 T.h? For-exanmple,

sanpling pulse outputted fromthe first registe

itsmappbet edchntRat hg LOHSE ARl e CHELEN S ' 4,
The sanpling 55 pul se out putted from?%{:g&e%%n%"%ﬂ??? source

igeysedetodddtias signal efuriah® 5 did Sis! ouLt
'412. In the first latch circuit 412, a di%?(tg%&/%%g% source

Cirguilsi 420 npuetbdt referehog dondhimnt IS solbfBe is used
sanpling pul se being inputted, the video signal is -

t‘Re"Eﬁt@ signal current for one of the current source circuits
420, and a 3-bit reference constant current source is used to
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 é

desired current to the outside,

This embodiment may be arbitrarily combined with Embodiment -

Embodiment 3

in this embodiment, the structure of a light emitting device
including the signal line driver circuit of the present invention
will be described using Fig. 15.

Referring to Fig. 15(A), the light emitting device includes '
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each colum. In the first latch circuit 412, when
keepi ng of the;video signals is conpleted upito the
final colum, a latch pulse is inputted in the second
latch circuit 413 during the horizontal retrace, the
video signals kept in the first latch circuit 412 are

transferred to the second latch circuit 413 at the
als kept in the second

. seco! .
B Torc bty DR R SL GRS MRt o Lhe second
futreRbod SabbErded o W 00fudin b dianad Tine driver circuit

lllelthe vl deo srgnars . _ \
ﬁ?? g«‘tfllé f4ifll'.is’3t I@r']n%lt ' e%%%#dfe?c'?gtaggtgg 11%{302&%12%% ?pfj:irl{cﬁg{ts 404 and
Operat o Yo E S P P e LU o2 WRtdethe signal
T e eriortuat oty Mt Moo b8 PR Bl ons o
STonal. Then s Wit 3 Figs, ETAL BebrBRgptngrvention
ol ammtiott oy’ 0 oingh Bf SRS nay b
o L B0A Sopind 8 o AUl ST SIS sionans

ane FugPl13eB) fromhehe Wutigifies iteNthe | d i 4l 1146\ id"r?!.\&jelrﬁ circuit
e

around three signal lines fromthe i th colum to
4@3+2nd; fheofbinati andhoewond Gclimitly HAMe QYN circuits 404
circuit 420 is controlled by a signal inputted via

408 WiigaFPEs M®6eover, via the terninal b, the

current is supplied fromthe constant current source

for ré&Per sfd¥ctigpsiinth tperdisemsonfiethed siarstheand second
s%ukrgnt i%ne. The switch 101 (signal current contro

SWTERE 1P AVESIChEEWRES 404eandrd0snwill be described using
Fig. 15(B). The first and second scanning line driver circuits
404 and 405 each include a shift register 407 and a buffer 408.
The shift register 407 sequentially outputs sampling pulses in
accordance with a clock signal (G-CLK), a start pulse (S-SP),
and an inverted clock signal (G-CLKb). Thereafter, the sampling
pulses amplified in the buffer 408 are input to scanning lines,
and the scanning lines are set to be in a selected state for each
line. Signals are sequentially written to pixels controlled by
the selected signal lines.

Note that the structure may be such that a level shifter
circuit is disposed between the shift register 407 and the buffer
408. Dispositionofthelevelshiftercircuitenablesthevoltage
amplitude to be increased. -

-

This embodiment may be arbitrarily combined with Embodiments 1 and
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source circui-f 420 and the pixel connected to the

signal line: Sn, the foregoing switch 101 (éfgnal

current control switch) is controlled by a video

signal. In the case where the video signal is bright

signal, the signal current is supplied fromthe

current source circuit 420 to the pixel. In the case

awhere the video signal is dark signal, the switch 101
(signal current control switch) is controlled and the
current is not supplied to the pixel. Specifically,

the current source circuit 420 has the ability to
Blmsliinleg tpraedet ermi ned current, and whether or not the

rel evant "Current is supplied to the pixel is

cont r @l €le Prdéduniswi : ' current caq | .
switch). Thg%f for }Mr?g%glg#%g'u?g{aig%@ﬁﬁ% AR ngi]%ﬁe signal
Isloer deivercliréuid2{b3 R 981 LgNERE] CRGrent .
source circuit 420 shown Q{Q% I&%?gfa%igiﬂ—lég}{mz}b%ﬁ 55'932,15A will
bRl ges8BibEagbeBowOr It hehd it dent 2pdRiEmedt , P8h0% 1 gnal 1ine
optionally enployed. In the foregoing current SouT Ce
dziveupiT4R0t OB whighone G98HI UH! Bhé WWafBYylbre the aigital
enpl oyed but also a plurality of configurations may be
tens fb{@llay ofsoneltd thésnodredudted will 1t e d¥38Med below with
i nvention, a setting signal inputted fromthe ‘
TeEPEPREE KocBigesBonds to a sanpling pul se supplied
fromthe first shift register 415. Specifically, the

setti }ﬁjgr%F - tHhe e@seenprsegpordingcto tFidP0 1i iLarksé Rk scribed
boyt inlﬁ accordance with the sanpling pul se supplied

Pr8r t HRTPPYST . she¥e. sthe cgase eof Mfne Iteq@imtihbeirive will
bgo&ed %Q%tdiggihe case where the configuration shown

PN T g - RS ?¥-enpl oyed in the current source

circqbafi420 (n%ﬁn the i nput operation is carried
out, t'hé et thngtioFEhemadic dingramghaltihe sighalngine drive

i£d t,. Therefore, duri-n the input operation is
CEEGHLE 8% in, 11 fqagg ‘ﬂb‘?ﬁ%‘ss’gﬁ/ Hgifal yrone display of one

not carried out,
bit is carried out is shown. The signal line drive circuit 403

has a first shift register 415, a second shift register 411, first
. latch circuit 412, a second latch circuit 413, and a constant
current circuit 414.

As briefly describing the operation, the first shift
register 415 and the second shift register 411 are configured
with a plurality of columns such as flip-flop éircuit'(FF) or
the like, according to the timing of clock signal (S-CLK, (S1-CLK,
52-CLK}), start pulse (S-SP (si-sp, SZ-SP)).'and clock reverse
signal {S~CLKb {S1-CLKbD, S2-CLKb)), in turn outputs sampling

pulses. -

The sampling pulse outputted from the first regi'éter 415

is inputted into the constant current circuit 414. The sampling
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out the setting operation. However, since during the
i nput operatiion is not carried out, there are sone

cases where these do not exist in series during one
frame, but these nay be interspersed, in these cases,
the respective colums are not in turn selected, it
is preferable that an optlonal columm is capable of

f bl e that
baiog setpeteda SOGK Y & gngassﬁif EPALEEAG S cha drputted

decoder CIrCUIt or t

Bht o AME FUL & t eI QY %q.rcuAFtNgf &nghelﬁiz%ig Il%:;g,g c%rcuit 412,

decoder circuit is sh

ahdiditL£pi sty ured f cuj t L.
221, ga Igt ch 2022%@&“\%“ %hﬂa%égit%ﬁﬁ ég? ’c‘ggfiﬂ g?gqéﬁ tiping of

th@Lnarmﬂ.irﬁg’ld)lﬂd@ﬂi&n%oihﬁh‘%eazgthg %hélﬁ Oﬁa\%gn%}] 4§ kept on

sel ection control signal is inputte

each @8Bmma. shift register configured with a
flip-flop circuit 224, a first latch 225 in which a

col umin sdleefiirst Jsa’g:ﬁta|ci1€cd1rh0‘4t1tzed h@ﬂd .
latch 226 in which a latch signal ‘for s ? gq%%the'V1de°

fighaledis e tethar adf thelkahagn cog_fmﬂ t hen algicgr pulse is-
38A or B can select a plurality of signal I'ines

imgidiad Hn $heusdchadnbatdh tditciit 413 GRIHiingy ft?Jel ﬁB§'izonta1
shown in Fig. 38A and B, the nunber of wirings to
’W‘%@&ear dheagibee sigbenagkepﬂmeotmm&rsmqé&ﬁ Ea&cult 412
&Ee decoder of Fig. 37. Operations of the circu
apREerHed duntivel $egend liadkihycilesnt t bexh el ene sHih% time.
ﬂWI %hop circuit (FF) 221 in turn outputs 58 the
| R 3&(96’&1& kgptoin lidet sacngdolatek | @dkcuit 413 are

i%P%Q%F g% start pulse (SP) and a cl ock reverse
1 d( tEpIqurgentuticcodtpal 4 coly foremltine at the
st h%p ci reuit 221 is inputted into the |atch
LETff 22. A colunn 'sel ection S|gnal is inputted into
the |ah¢ E 2%% e, selection signal is kept only in
the latc S %t %e“c%}ad‘rﬁw%‘eﬂ% df ihe gesppddlatch circuit
| the timn of the sanmplin ul se o
4|§.ﬁpﬁﬁé ﬁﬁﬁ&fgé@glﬁtpo & constant current ge.rcu.gmtpztlfl, in the
shift register 411, again, the sampling pulse is outputted.
Hereinafter, th;l’.s operation is repeated, the processing of the
video signal is carried out by one frame. It should be noted that
the constant current circuit 414 might have the role of converting
a digital signal into an analog signal. |
Then, inthe present invention, the samplingpulse outputted
from the first shift register 415 is inputted into the constaﬁt
current Circuit 414.
Moreovgr, a plurality of the current source circuits 420
are provided in the constant current circuit 414. In Fig. 3(B)
the outline signal_ line drive circuits around ‘three sigr—iﬁl lines

from the i th column to the (i+2) th column is shown.
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During the tine when the sanpling pulse is outputted
from the flip-flop circuit 221., the selectiogn
control signal is nade L signal. Then, the selection
signal - is not outputted regardless of the state of
the latch 222. Because the output of the [atch (LAT1)
. 222 has been inputted into an AND circuit. |In another
i nput Theradmadn ©fsduieANR Gy GUl Sghect ' fanal
control signal has been inputlftgzg?oTﬁgre%%f’é?fg%%&%is"gnal
inppitted sviapitie abrinding .Sfbeeb! t | .gnal
L signal is always outputted fromkrtgl%é %gf% %ﬁ%c‘fﬁ%&nal b. the
Byerent daldupplied $ebAdheOfoRs B8R cus f
regar %sg of the state of the Iafchr%g%.%%fﬁgeference
]s‘%aqg‘b'lhi abskeenraonmudiad tedthe aldrdiie 190kUMRS, fd:
the flip-flop circuit 221, after the selecti oﬁ? é%]wa%l@cm 101
(slgngpt currend cantho22@votch hay pwovibbabe Bden the current
desired to select by the row section signal, the
SCHRAR I GF g4 aidyrtdle i xmdeonndctiedao. thBe8igAal line
Ssi gngl of the latch 222 is outputted fromthe AND
Qr EHPt TOTRgeRRg caettoinaiod (ségnadnabrrent tdvhd®ICBwitch) is
027,(1% iw si%nal a H si gnal ds outputted fromthe
RS PY & ¥ dep shenadselnhdre calse shapaltmf vikieo signal
sl 2.1s al signhal, a L signhal is outputted from
i?ﬁéegﬁiﬁgcﬁ%g&ﬂ%c the signakgnrrentols sluppiliied At gnahe Surrent
8 t i.n_the colums_which are desired to
S g‘ﬁfg %t‘l.’;f%e‘g{]até@ Oote ﬁgﬁﬁi’éﬁbﬂ Ansths cane WheehtBe vaZizo signal
iof S ich are desired to _sel ect have been H
si g%g s,ggb#%gh,wv\%e%wﬁfg’ bhsigmadysugsesast tontrol switch)
i§l ¢oak o3 196s! stop he sel ecti on contr ol ]
signal is %S%eé{ rﬁgs?g%a?‘?&fﬁ’é , 1EhBoSesePPlded diogrtdle pixel.
Spécheicauiputtigd. rpleé r the_period during the =
wires ar egsel ected | srﬁ{:%p?g%—lcg 8?‘958?'?394?? @) the ability to
‘passitine heddRImARH Tur et hnRUSEASE ) Sos -
i nputted, the sanpl i ng p&?‘gté ‘ltﬂslao"ﬂ %Eé?red“:f P8 the relevant
chiirent|iop suppliidd t6MRhe 1 SN eration is .
repeated. In this way, %?]bont ?g{%{n%r?gge{lﬁﬁ %ge switch 101
(signal current control switch).

Then, for the configuration of the current source circuit
420, the configuration of the current source circuit 420 shown
in Fig. 6. Fig. 7, Fig. 32, Fig. 33, Fig. 35 or the like is capable‘
of béing optionally employed. In the foregoing current source
cirguit 420, not only one configuration may be employed but also
a plurality of configurations may be employved.

It should be noted that in the present invention, a setting
s'ignal inputted from the terminal a corresponds to a sampling
pulse supplied from the first shift register 415. Specifically,
the setting of the current source circuit 420 is carriéd out in

accordance with the sampling pulse supplied from the first shift
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of the row selection signal, an optional row.is

capabl e of being selected at random and thejrow is

capabl e of being also optionally changed even during

the time when the rowis selected. Specifically, the

setting operation is capable of being carried out with

respect _ to the current source circuit of an

vpyisbar 40w, the period duri-ng the time when the

setting operation is carried out is capable of being

opt i onkt lsjioehangs o tAABHEE - 1 | kN of, Lhis o

circuit, during the tine \/\A'i%ejh!Jl {Eﬁtea (gaagn%ﬁ’?‘ﬁ‘&ep geoanfiguration

Doy tired ifg.oea hega filki BnbhgRe§i ' 1.t is not -

gssirable t hat the'select?ongegi%ﬁg#ﬁ?éé%ﬁfiﬂﬁtﬁﬁfrce circuit
hceduhtne thea ip@edi Rigddat idaty ' r i 0 L

i nputted i nmedi ately before this Jf%]?%?ﬂ%?%‘gngﬁtr nghe setting

IPREALEN iis not cHpdblekeBt béing %ﬂﬂ%ﬁ“oﬁg?-'rb%e&&&, during

circuit which has been nade so as to be capabl €

e gepuitngpehat sehets inoit sagpabadiiii NG ¢ BE i g,g
the sanpling pulse is out putted%%?n%%ggf‘?‘%%? 0 to carry
U ctie geltilsgt npeiaticrt. Bbwawei) Eifce3Wridy Fige input
.386, the sanpling pulse is outputted fromthe

RELRE% 18 peli carrdedaodta tiodremase|Ridd MAselsIRBbre these
Is inputted into the first latch 225. Then, the output

St 1e e¥ifp| ilgpiRsies sduednpgnaned, £k Af bet these ‘may be
1%&%%”“ sel ection signal 60 was inputted into all the

5t PPACEN - 238 thegmslasas. the fespective oD e not in

ed.tQ the second | atch 226 using the latch
EPE rkséefée‘%ﬁ%hlﬁt”t REefgrabipihatTanwp ttimedebettni s capable

g i tt fromthe second | atch 226. Then,
Oag alg%gt ﬁglgék‘%ﬁi‘ nggeﬁﬁf%ei' siuipuprefefrabhettitat a decoder

i el I ' it 224, and the row selection signal
CLebRt BRI LR ot SO bh g edmst adbvendonds employed.

IS I nputte

Akhad oy diate} be i ne, the selection signal
' }da‘ﬁ’l@gol Piot o & &??‘Bﬂﬂﬁié‘%‘é%&sl ‘é&l‘éﬁgzmreover.

conti nues e out put't ed :
infreS oss, "?§ﬁl3-f%n-‘-eegi§tgflQ:%%lf%.g%fre%e‘!vggh oap%i%tpgglg; circuit

the sane tine.
221, a latch 222 in which a column seleétion signal is inputted

and a logic operator 223 in which a selection controi signal is
inputted is shown, and in Fig. 38B, a shift register configured
with a £flip-flop circuit 224, a first latch 225 in which a column-
selection signal is inputted, and a second latch 226 in which
alatchsignal forselectionis inputtedis shown. The configuration
of either Fig. 38A or B can select a plurality of signal lines
at random. It should be noted that in the configurations shown
in Fig. 38A and B, the number of wirings to be wired are capable
O0f being reduced comparing to that of the decoder of Fig. 37.

Operations of 'the circuit shown in Fig. 38A will bé briefly

.d.escribed below. The flip-flop circuit (FF) 221 in turn outputs
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Using the cirtuit indicated in the above-described
Fig. 37, 38, the setting operation of the curirent
source circuit is also capable of being not in turn
carried out, but carried out at random Mbreover, the
time period during.which the setting operation is
%zaréri ed out is also capable of being freely taken for
gFRInR i ing pWhee ddwwrsEnd £6 ¢ ' rent
source circuit is capabltntéj of %%?%gh%ggpﬁ%ggg?ﬁgi&al (CLK),

RaHent PHlser (SR ) aofl a edveR! PGS Idi Ufer
exanp in the case where the tine ggﬁiogs ISE)L r'%le sampling

| e,
RHLER ewerutted fraspehat Ebip£16ppableuof ib.ejf H$ inputted into
an

g rrjed out are interspersed in one frame, |
ﬁ?i il (3T 222 . FapeBlenobehetngones egh Lt 4 &

B .
Eﬁ%rie of freedomis raised, and the-tinme peri odﬁg‘fltted into

i,ne. For exanple, in the tinme periods during

%ﬁ? 3?{‘[ ttﬁlg 983&‘!"&3 tetanm desicaphitice seflelbti AGcording to the

' dPu and which are interspersed in one frane,
{fzﬁﬁ t? n@“%p%?’ﬁ?*%‘?ﬂcﬂ“lﬁ%eimtm&source circuit
IS ca . of _being carried out by one colum fully
usi ngﬁﬁﬁlé" 9 r‘f'gep%éﬁgﬁo"’%?‘? e semordmg pudseeisiowtpitted from
“f ;Qptd-0na [y | S not 61 _capabl e of being
e PR s ERLET 45 e SRt o soncoml Sbvak 1s made
If kRdhafi0 t. ' n _specified, the tine period
of gt ﬁe gﬁ?hﬁ%pé‘?%%%ﬁ%éﬂ%&ﬁ BRE Patetbredmegardless
Withe LS oEeEARILIONL 0% | R RS O 2T LS SO et

operation is shortened siTnce

(Tiame )pee2 edhs H8En Sl tjon. nmust be carried _

out With respect foct Lﬂc}g}tﬁgl?é%ta%gﬂpc%l%?‘%%i {0 3nQfher input
telrgihial sof cehelmuDt @1 +8g1 £ nal |CLH};},- As a result, the
setting operation is not cagaeg%e 0 ”b‘e’Pﬁgmi signal has been

T lenee of-ne L eakeol” Fhe USSR AL L occion
c§p§ﬁ§ﬁtsjguxsq3bsécki@rtd]ﬂ Ds &8 b8RhutPHAYEom the AND circuit,
Specifically, the selection signal is not outputted regardless
of the state of the latch 222, Then, the sampling pulses are
outputted to all the columns from the flip-flop circuit 221, after
Vthe selection signal is kept in the latch 222 of the rows which"
are desired to select by the row section signal, the selection
control signal is made a H signal. Then, a signal of the latch
222 is outputted from the AND circuit. In the case where the signal
of the latch 22_2 is a H signal, a H signal is 'outputted from the
AND circu'it, and in the case where the signal of the latch 222.
is a L signal, a L signal is outputted from the AND circuit. As

a result, the selectior; signal is outputted only in the; columns

which are desired to select. Because only the signals of the latch
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circuit 420 (for exanple, in Fig. 6A, corresponding to
a capacity elénment 103, in Fig. 6B, corresponding to
a capacity elenent 123, in Fig. 6B, corresponding to
a capacity element 107 or the like) is capable of
bei ng overshadowed. In the case where the | eak of the
charge in turn occurs colum by colum, the influence

122 2c@f ithe cobins httichh it.qccurs at -
random it is not easil yfé]ggg;%%t%g%%g%e@ Vg peen H signals.

Them. dwhen dtecdutpat e HRAELL UL BTN orl ) g'g; %“f’ﬁ/‘jeé To stop,

the current source circuit 420. wevers,

themmateckion ben&mbstéigﬁ@inﬁe{h@L%ig%éﬁ.gp@ﬁ%ﬁyﬁi{ee Selection

transistor. In the foregoing capacit nmen

- Ehargd is not entipatteedoy Thieeroebt | Pe RELA %x&gﬁ g‘:ﬁe wires

current source circuit. ldeally, the sétting oper

8Fetﬁ§l§9F?@n@SSG§PableiDfUBéiﬁgyfbéeiﬁrEbﬁ@roguh.0n|y
once at the time when the electric source is 1 nputted.

Speci fTReR} V93¥en at hbast gmalse i mﬂ_riisvgn?{ltgght' {fe sampling
o) grated, during the first tinme period of the '
%ﬁ ?%\tjisoﬂ‘,ltf-’%‘tﬁﬁa fiom hei £lip eflopraecuBeCerBe, 4 a similar

I anount accumul ated in a capacity 62 elenent Is

PR -

_ TR re% TePeatmhe By tiis opey atbyoroattaid 1 ide the timing
5fq$m9ggwthe Ilée, and It is not changed. However, In
reality, 21T eY Sdionedi sas eptionabrmmy st Gapable of being
SENacid l.ement or%éhe | eak current of the
transi s‘%,g}e' rcagﬁq?ért‘t"é thetFew dgranalledEieing alswmptionally
Maryd®svibd gul arge anount accunul ated in the
caﬁg%i ty efi'érrgﬁ?% %%&%%mahgchgdwmdﬂmcany,
the'Be L 2R Spa i the charge amount is changed, the
current oét ;?utt:tg'oflrlo?nc’?ﬁgb PEbeingsarried ouriwith respect .
tidhetie ctrrbRe LI Ei. E?%d intg the pixel is also
changed. As a rescﬁEFt ) E?ﬁg% | PRORIIONG Yoie. Shearerisod during
thlestimehamead thEhgBe g Bp rpose _that the charge
accunul ated in the capaci érgﬁéﬁgnfsd88§rﬁeg Q4ityls capable
OifHes Tred bpmgoaﬁ&&?tdwhégd l i:iSWEVer. in the case of this clrcuit
during the ti{rle when the sampling pulse is outputted from the
flip-flop circuit 221, it is not desirable that the selection
signal is outputted. Since there is a possibility that the
information inputted immediately before this information being
inputted is not still kept in the latch 222.

Then, a c,ircuit which has been made so as to be capable

.ofoutputting theselection signalduring the time when the sampling
pulse is outputted from the flip-flop circuit 221 is the cifcuit
shown in Fig. .

1g. 38B. In Fig. 38B, the sampling pulse is outputted
from the flip-flop circuit 224, and a column selection signal

'i's'inputted into the first latch 225. Then, the outpu%: of the

samplingpulseis terminated, andaf terthecolumnselection signal
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current sourge circuit Is carried out periodically in

a certain cycle, the charge is refreshed, any the

changed charge is again restored to the original, the
necessity occurs .that the correct anount of the

charge nust be again stored. Supposing the case where

the variation anount of the charge accunulated in a

wapatipye €48 Bl 153 4 e..Lhe relevant charge_ Is

refres[%ed by car? )??%g%égtf{"ﬁﬁgs&?‘shé’zor‘peﬁéﬂpéﬁso‘?ft‘HéB first
LatcRMP25 aHI€€a 5k j hg, change harge is again
restored to the orf%% tto glﬁ%l Ster’f%"%oi?g’&g %Hﬁ%"&ftbe latch
e sépegeios @4He SEGEL 1 ASC nyi wi_t h this, _
the variation of the cure?eg%t a'noqfﬁﬁ%‘t H:g%' S eG e signal is
cwipwtted iz tHE RYDnei TRy abgo e, Therefore,

when the setting operation is ?%éf u'ir'lﬁétg‘aﬁqa@dl'oﬁ’e sampling

pulse tise dliﬂlﬁittfeﬂN,frfohleth\éafili‘f)i-fﬂogifcf'lﬁo%efyrfftpt pnd the row

amount that the current source circ put’s” na

seakeret ddre sdignallay sdi Spet bed G i thiae o)
i s capabl e of being v?si bl'y reco&%:&zggﬁéggie%gwtgg #'y:HOWever,
Ahthas bimegad of tie shne0RMES Tl 5 080P1 3le thidN cbiltsnues

turn occurs fromthe first 63 row nmay cause t
@ $61 aptendtedhanom thethecexd Mitdhatz6 ! ThareedR@D! Bach one
of bei n% visibly recognized. In this case, if the

€od 29Ny iapen@teidn sturtheC avameed i@lef, fromt he
first_row, but carried out at random the variation ‘
of thHSeNsr &he sibendtt hadichteduinethe aDOVECAEEESHHEG Fig.

39ut BHt st'és ca?abl e of being overshadowed. In this

ety > by & 8e H@gaomrgﬁmqm yifthe curgenit spasdencigcuit is
ayap ﬁgg gf agv ntages will occur. Onh the other hand,

in the 8RE QhePRiPg ARG M dirn icgarrdlednnuti,nbBkgcarried out
a®CEnliSme Loyed for %he current source circuit 420,

Si heB  PrcHSEEPYRg - obbPaf Bf BRAIPRCAVRDAY Wpiwhition setting
0BEPatanANLe Ol O A e SR i Pae L

ST IcT Ent=TT tRHS A AT copegle f bapasl Eroply taken
£oP d WbRgSelRE! Wi d LRD ééltetzf.rllgg %tpe(z:cgltlfil.rcm,éfo the current source
circuit is capable of being carried out at random, a variety of
advantages will occur. For example, in the case where the time
bperiods during which the setting operation is capable of being
carried out are interspersed in one frame . 1f an optional column
is qapable of being selected, the degree of freedom is raised,
and the-time period of the setting operation is capable of being
_taken for a long time. For example, in the time periods during
which the setting operation is capable of being carried out and
which are interspersed in one frame, the setting operation 6f
the current source circuit is capable of being carried out by

one column fully using the time periocd.

1f the current source circuit of an optional column is not
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the final coltm is disposed. Moreover, in Fig. 3B,
al t hough t he: setti ng operation is carried out: colum
by colum, it is not limted by this. As shown in
Fig. 39, the setting operation nmay be carried out on a
plurality of colums at the same tinme. Here, that the
_setting operation is carried out on a pI urality of
cepable af b&en§auPudi
pol yphasi ng. It§shoul df%% hot ed‘%{%q{i‘e Ffol’i’isgfrgﬁ the first row
&bt bbeghindWords eaRR ®e HRE tGRS rren [ce

X gg‘ %? %tc %&I'Ffil nijhgp Hig i Rericd of

for reference 109 are dispos € Se

hhghsebeingreperhioitn PedMdhie ool t ent
for reference separately di Spose Wlt% SﬁéEEgg?df%fs is the

Feesen twity [theceime pddi® d 0FStRBs SN { f
reference. Now, the detailed confi gurﬁbg %S'SH' £5 shortened

EHRGe st acceromin deiteetiinedl 4 isBQYEr-idh F
shown in Fig.. 40, Fig. 41. Fig. (w% ho&geaggt{rzgn?tor’erati‘m

TeF L fplgpuriahautoiviEhgrebfet® thHetROrdidRe fd sQqutébe circuit
current source circuit. Fig. 41 shows a circuit for

TR Fhed LxstarodimAity the findlheopaihi, 8frddi@ t, the setting
current source circuit. So far, the case of |ine
9T Lgrnete qm@ﬁi&emﬁdwing)edxffﬁﬂhﬁemgerﬁdbrled out.
herei nafter, the case of dot sequential drive will be
descr | e& e At hey. aduantages saitpt iimg lofenzev bdebhs i T of the
the video line is carried out according

to
Lé&io eelPl A Ch%p%?ltf}h@lwﬁ A4 sppsledews thph i etk fouamddie source
b ister 411. Nbreover, the setting of
BB ANl Biahel g
e cur rént % FuFEamRiee in Figo 63. contesponding to a capacity
Acdi ng %E t]. of the sanpling pul se
ARt a% ¢ o 4411399’%##@0.1199%@ 2gspacktylelenent 123,
1\1’@19‘1 i g h % has the configuration of
g. A2A t%h&é}%o sequ PR WAL, edgpengdleyitor [the like)
1§h@Hbe§’.§ QPtﬁeglﬂ&%Rre'ﬁhala%we%s.e n %ﬁg garllsl v‘?huerxl‘en htehieak of -
the charge in turn occurs column by column, the influence is easily
seen, but in the case where it occurs at random, it is not easily
seen to human eyes.

It should be noted that a capacity element is disposed in
the current source circuit 420. However, a capacity element may
be substituted with a gate capacity of a transistor. In the
foregoing capacity element, the charge is accumulated by the
setting operation of the current source circuit. Ideally, the
setting operation of the current source circuit may be carried
out only once at the 'time when the electric source is inputted.
. Specifically, when the signal line drive circuit is operated,’
during the first time period of the operation, it may be,-j carried

-

out once. Because the charge amount accumulated in a c.a;pacity
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time when the-sanpling pulse-is outputted and the

video signalt is supplied fromthe video |ine,; the

switch 101 (signal current control switch) is turned

to be ON-state, and when the sanpling pulse is not

out putted and the video signal is not supplied from

the video line, the switch 101 (signal current control
sWeha ilsS bl RE ) Re, OFF:-state, it is not '
correctly ogetéat gg}lagggaﬁge"hﬁﬁgﬁh@fpm‘éI?P@ﬁ@t-'sqpt%ﬁate, the
tomel AAKL EhBJ1iRE Jfemains to he ON-state. In

this state, when tﬁéeﬂ%vm ¢ PoF cbppgsd- Hevewer. in reality,
OFF-state, since_the

AEOETHW bS5 L4 ;
aoNaEDELHVbE CRY1éSs &Eé‘%qxl%e?%ebcfﬁ.gt& feFaPpfity ghement or the

current is not inputte
leaknaircant o the GARAR &+ RELAGLAPKS L gd FHence
in order to be ca?JabI e of%ﬁ(%“eS?’ﬁge?ﬁgﬁvg%é%‘esPﬁﬁﬁpltY element

flppsi ek Arosed e, ‘th@eéhéfé‘@ A TRL D %ﬁi%ﬁfé% %fagtfgapacity

of the switch 101 (signal current ‘con

¢hemeéntimayide GhathR d %ﬁoﬁ@%ﬁ&ng—rh}&tha{fig E:i.rﬁgm Jt.apse. When

452 may be configured only wth a sinple capacity.

Ehrerbargemhoandvid changéd MY eRfirc M S i L

"?RR}){‘AM circuit. In this way, the sanpling pu %éé&%g‘)ﬂthec“rrent
R tEercuit vithed $5gnthe i utFedtiinpaitRRld $4+60 . .

by colum fromthe video |ine, the svat&ch 101 Fgl J&ﬁg}b”‘e" +8

? gihangnd + dis awireshlLti, s ther befightRebs SB-IALSHA) 1s also
0o be OFF-state based on its video signal, and the
C&tﬂn%f‘e%ue?m% 0 e purgues dhoft tienghiaedd 2REUMM1ated in
%ntrol | r%% the supply of the current to the pixel.
SWETRPCHEY ehement dagrpett ergol thmsetrangt bpefatsbn of the
2H Lo the tinal colum are in turn selected, on
c‘?:ﬁlt &0 uﬁch&eg}ﬁgu.l{:h@ G Hiecbeutnperhedicaklpein G certain
fQ01 d NRYLE the, signal to the pixel is long. On the
néyﬁ}er hah%d(,%p‘%ﬁg?h]es ThAfhefbarpy the chiama¢d cdlamgs is again
I%\é%%ﬁ@ae@ot?ﬁ video. sign b has been inputted, soon,
B o e AP, The Bocerat tboners thmithe correct
ald@nit! @ the charge must be again stored.

Supposing the case where the variation amount of the charge
accumula—ted in a capacity element is large, the relevant charge
is refreshed by carrying cut the setting operation of the current |
" Sourcecircuit, thechanged charge isagainrestoredto the original
and the correct amount of the charge is again stored, accompanying
with this, the variation of the current amount that the current
Source circuit outputs becomes also large. 'Therefore, when the
setting operation is in turn carried out from the first row, the.
variation of the current amount that the current source circuit
outputs may cause the display disturbance to the extent that it
i".s capable of being Visibly recognized. Specif-ically, tl’ié change

of the brightness of the pixel which in turn occurs from the first
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period during which the signal is inputted into the

pi xel is shortened. In such a case, as shown'’in Fig.

42B, the time period during which the signal is ‘

inputted into the pixel is capable of being

| engt hened by dividing the scan line disposed in the

gjxel 402 at the center. In this case, one piece of
OdnME¥neauseyvehei display sa ik ettt d el 8k efitdChat it is
and right side of the pixel section 402, :

FERRELE ¥R e ingnuis holyivediogdmi 2isd VN thEisNGaskNois the setting
rel evant scan line drive circuit. If doing in such a
RB§ratipeng et gndaien daspisdbuintrde themm 1& H6W, butCcarried
§igel on the right side and the pixel on the left

 SPEEtFendaBabie Wriation of theiourrent paiued thet thB&urrent

LQnal is inputted. In Fig. 42C, the output waveform
%%g?ﬁ% %jcs:’%ﬁ*’f‘? REtantFeleicanahke oifdpoiregl overtshadowedt In this
o4 e_gpdslfft side of the first line and second |ine
" b5 o> STAF TR 3 Prupa by oo f twir gk strfdom, a variety

S£U 4 IS own. By operating as the waveform
dgg%é?éﬁifgéFF¥b£ 4%¢CYBven the pixel on the |eft

side i | engt heping the tinme period during

whi ch %gﬁgﬂﬁ%ﬁ) ?E“ﬁn%‘d} ?Ea Htowhake fhectonf hguration shown
SeadgNtéda@lg jdrd ' i'ljtated to carry out. It

shoul'd be nétge%%{]t%h%feé%crs RE ISR IEBE SRUFERE GATCHNA T 420, since
tHe 588tin % 1G4 | O0.may.be carried out by an

opt i onal tgtar#es vﬁc%{:agﬁ Kis Tué'ﬂéf: Bt PALe capabie of being
centiriceRd SutCat el SRASSL; R -Qptional. coly

regardl ess of whether it ?'sq{kh:é‘glé%fgg Ceiqelﬂs%tlgth%r"}Wl shift
mayitsterddapa®qec el ah fdhiye g deally,_.as far

as the predeternined char gge?ﬁ%&ﬁi&% fllhoné%&\é/pf&iw column to
thieefdmialc anlemined.s EtRABPat e/ source of the

transkstor di sposed in the current source circuit

420, Mpreayebe darFigd @Bt ankhoapgerihbesn et .
operation is carried out. O, it an be 03%??28 %é%ggﬁion 15,
cergledseut wivdume by goraeh erii Aeth&PANSA teRPhy this . As shown

ica acitg el enent has
n¥ig. 39, the setting operation may be carried out on a plurality

éf columns at the same time. Here, that the setting operation
iscarriedoutbna;ﬂuralityofcolumnsatthesametimeisreferred
to as polyphasing. It should be noted that in Fig. 39, aithough
two pieces of the constant current source for reference 109 are
disposed, the setting operation might be carried out from the
_constant current source for reference separately disposed with
respect to these two pieces of the constant current source for
reference,

Now, the detailed configuration of the constant current
circuit 414 shown in Fig. 3B is shown in Fig.. 40, Fig. 41. Fig.

40 shows a circuit for applying that of Fig. 6C to the portion
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been di scharged (varied). Mreover, as for the setting-

operation of ‘the current source circuit 420, jthe

setting operation of the «current source circuit 420

of all the colums may be carried out even if it

takes for any long tinme period. Specifically, the

ggigkng operation of the current source circuit 420

ICurRes omnse cimyule: CRLG | Q9 ity e .

{é@ges%ﬁtiﬁn%p%;od. O, within %ne frawnye\%tc{in%u%g:rf‘aﬁ,applYing
SR t rtat itlve ippradion F e RS | .

colums of the current source circuits i%%,taé%ﬁikg CifCUlt,

o) ; s "L
resul 20 AT ¢ khe casslon g ihersapesn SRYEERL vE ééﬁrﬁ}gscribea,

43@@ od, the setting operation of all the colums o
Y sBeFeinafteni tthel 28sedy dod 5856881 Q¥larive wily

reover,. in the present enbodi nent, the case where
bo'gﬁgeebs?’r&aﬁen‘gnt source circuit is disposed on each
colu nhﬁi begn descri bed above, but the present
i nventPof*@s Atk | Hhetsampdingi of aansdeopbugabit ¥uphlied to

urce circuit may be di sposed. Then, as an

r.r.ent
thid 4 ofﬁﬁ%lgggg;ﬁﬁgqpqﬁggogﬂiﬁggpthésimpﬁbb@ihégampling

exanpl e,
Lig ' f. the current source circuit of Fig. 3B
bt seg%& e?‘gg.rm’ﬁﬂée FRANEghdSitf reatsteéon 1of. Mbeeover, the

sgeushqte QLLER I UL AL LD that ase 1 shown 1n
e0ltie ehnEh 0Bk PRTLLAN OL LG ClrEent SoUrce et
esteLogIs A A EO AR SOl Lo STe ol LhE
CEWLantazoiren O Sl e pbY, Speration o

Vet smomaubdStoced G0AL L SRCERE WELLCULL g one

timeyiwitear $heasempl oxided1sdS: £ 4 i second
_ _ d1sés1d Gbutdiested I 3005 ignal
j_ShIft registers, one is a curre s&%régllﬁ%ﬁMWﬁdqqu§lgnal
ls'olsﬁ@_pﬂ.g.eé Eromuilte video line, the switch 101 (signal current
control switch} is turned to be ON-state, and when the sampling
pulse is not outputted and the video signal is not supplied from
th i i

7 e v1§eo line, the switch 101 {signal current control switch)
is turned to be OFF-state, it is not correctly operated. Because

i . .
n the pixel, the switch for inputting the current remains to

b -
e ON-state. In thisg state, when the switch 101 (signal current

of being inputted.
Hence, in order to be capable of keeping the video signal
‘Supplied from the video ling and maintaining the staté of the

switch 101 (signal current control switch), the latch circuit
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for controlling the video signal, that is, a circuit

for nmaking aniima. ge display, controlling,” for

exanple, a latch circuit, a sanpling switch and the
-switch 101 (signal current control switch) and the

like. Then, it is possible that the operation of the

first and second shift registers are independently

43er iieddddboseRECRRS AY | it.is possible that the

setting opgr ation o‘? %#ég%u?f”éﬁ'l’ggsgég CBAX| beueenfhgured only
i€ hop eridip 1N aé:b@{ﬁi i spl.ay ar.e _independently
carried out. SiQIr)me fhe se tns:lnéggp%lsgﬁ%f)’ﬁ.' F Mayebe configured
wiithen SRAMUE Lo ¢ .C th Ly ahlie, of being pre cisely
carried out when it is ic%aﬁrg?églhoeugaﬂyff'gai $f1s outputted,

andidso silgralals onf it babba e qObol fin B f%ﬁ?{m%rﬁf%the video

iinventi on in V\,hl ch the current source Ci
hee| athd switmh tLoar ¢s¢aRall 8uelehe] g.:gn%ggggg‘?g?é‘ﬁi Yis turnea

gpeéét ed is very effective. Mreover
Artree N -sEartecor| te tiet OFP-8t8t8Ghsad IgHE 134 Lreplt
of the present invention, the | ayosu? [ agfayngfléos pl, and

the fp§ segpendrid lcorivesioosh a516 or®d in fH-A91 AL 4 |
shown in Fig. 58. It should be not eg.nt%t tﬁgé%ﬁjgfgﬁtrollmg

W oHRRI 0% theypabimemf theitge qptional |y conbi ned
wi th Enbodi ments 1-3. Enbodinment 5 In this enbodi nent,
the délCHIVET sin dberasamtieapetios columdl £Rém $had rst column
tIig driver circuit 403 shown in Fig. 15(A) wll be
£ Eéa:al| ﬁo.‘{.m &ifoddi hurn, saldeted| pdi Ahd LIRS nearby
e di1€ S al line driver circuit 403 used in the
case o fgﬂf”ﬂ\:m fge3tame ap];g'p.pﬁl fg!racﬂalph:n_rnidigZIﬁhQYSignal to
tHIpidehS @ schematic view of the signa Ine driver
Je &}%tel 153 f?]n_q ‘H&"cg‘@ 8thpEr hardi mp tiie Bdliumns nearby the
£4inght adation display, The signal |ine driver )
Y rcu?{)l%gé' %Q?Ien when the video signal has been inputted, soon,
th i i i
€ pixel of the next line isg selected. As a result, the time
pPeriod during which the signal is inputted into the pixel is
sh i i :
ortened. In such a case, as shown in Fig. 42B, the time perjiod
duri < . . .
ing which the signal is inputted into the pixel is capable
of idi
being lepgthene@ by dividing the scan line disposed in the
- pixel i
P 402 at the center. In this case, one piece of scan line
drij, i i
ve circuit is disposed on the left side and right side of the
ixel ' ‘
Pixel section 402, respectxvely, and the pixel is driven using
th . . .
the relevant scan line drive circuit. If doing in such a way,
even i '
- the pixels disposed on the same column, the pixel on the
‘right si i i
ght side and the pixel on the left side are capable of shifting
the t i i is i .
ime period that the signal is inputted. In Fig. 42C, the

output waveform of the scan line drive circuits disposefd on the

right side and left side of the first line and second line and -
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includes a first shift register 415, a second 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 bel ow.
The first shift register 415 and the second shift

register 411 are formed using a plurality of

fl spaft guind t R .
P gﬁzl Erg.l CLGKQS(QSISP(C)ILgKf tégﬂ.n%f%%{nd' t‘%te 1,53% %gg.’éﬁ) shown.

¥ o8 a  IndRE) thawdvan CL _
l(E‘s.l CLKb, S2- }C?_Kb)) Y noﬁ\ﬁﬁﬁd\?ﬁ Fid 9%? "’ﬁ’ge“oﬁqe pixel

PRdhe defitassde SaNPapan1e W5 8En
thereftrl;)m 69 The sanpling pul sggﬁeﬁfﬂgq{}#ave eé&fgé during
Shtthe shaned fisr $nputted tid®githee .
t he, constant current circuit 414514}%2 sgﬁg dcﬁgléequentlal
‘%J’fﬂ"é%sls whtehlhtatedeem catputodt om t he shi ft
register 411, are input to the first latch circuit
412. SItbFP°H:1§|QeaF°WG¢@ad: tinallse ttDngi dpd rdBich bt Ghe current
A%Lgrtal Data 3) have been input to the first latch |
1P CHFER I AG0m9Y dew osimgri@d out betan natich®B%mes with
|n accordance with the timng at which the
n‘:ﬁm‘ ng lii'*t Culrﬁ‘etnlteSbursb barchici 88Bpbsed on an
oﬂr]%_ %o‘i Ietlon vi deo-signal retaining In
col'ums t0 Fﬁg?‘r@%?ﬁﬁr?f #heithgrait hior ithendhe sequential

arty 0 alatch u/se is input to the second
| at cthIO ?éﬁ. ﬁ"ﬁl%e ‘?Fe 4riye- dogevalr viidealdiygnalssfar as

thlal + Data 3) retained in the
Brbfotethitfied é 4{"‘? gf%l"f AZnd fCaRasy ishebgmen tt connected

first latch CIrCUI

belheesacoa¢ i LGU 4 hen, the 3-bit digital
vi deo s?gngfgbf‘%"%. %gl ]t%at L%xrinf SEpyi 4i5PoReE B) the current
ond | atch

sgrzrgﬁ:c{i&c%ﬁ @g(r) 2[1.;%&%&5{ 9% %% ieéio%hlgti §ﬁ$y&§1‘qee‘f@en the setting
operauibndid @drdidd Brt. or, it may be carried out in the case
where the predetermined charge kept in a capacity element has
been discharged (varied). Morcover, as for the setting operation

of the current source circuit 420, the setting operation of the |
current source circuit 420 of all the columns may be carried out
evenif it takes for any long time period. Specifically, the setting
operation of the current source circuit 420 of all the columns
-may be carried out within one frame time period. Or, within one
_fra-me time period, the setting operation is carried out to the
Several columns of the current Source circuits 420, as a result
~ of this, taking for over several frame time period, the settlng
| operation of all the columns of the current source circuits 420
may be carried out. ‘

Moreover, in the present embodiment, the case where one
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VWi le the 3-bit digital video signals (Digital Data 1
to Digital Data 3) retained in the second |atch
circuit 413 are input to the constant current circuit
414, sanpling pulses are again -output in the shift
regi ster 411. Thereafter, the operation is iterated,
and video signals for.one frane are thus processed.
Prgrenits sowase odeheif Nescq cyrrent circuit 414
glﬁays a role of converting aﬁgﬁ’gug%‘% %éi G i as been
gcsgbedqizive | buttdife pRESEARL: A AL $4 LY {4484
pl gr ality of current source cijirié’lﬁtt?'%i{lz#g'%g .{imiltéd%o this,
pRBvRdRAUTRALgtySofscarseemBbuecyi 8¥rehit NfaySLIngl
line d{llilver circuit related to the tﬁr e:étcsllﬁ%%a#glﬁqﬁggosea'
in 70 Then, @s i epmph e¢ ot hetes NN Erd bk + Rl HF4 i
%he case where a reference constant currendt@g?)’gr’?;&zgsapplled
BEheRATISisRf Hhetcormmnit Sitrés cArEanBed FidFasH s considered.
,{;Igrr nt source CI_I‘CUIt:.420 has a termnal a,” a
it d Senfdquamatiionl of theeconstelt GOM&S circuit 414
:[r:i rt;ﬁ“t 420 i.s controlled by a signal input fromthe
arimdaicage dgr hevn burFigt 43 Hemel,i Bdg.Vid shows a circuit
];f%g%nzll b ftom a reference constant current source
Pori®s B2t PTaFdgrréhita the. pSriimhes t5égidirent source
cgﬂ:(gm c gttﬁl swi tches) 111 to 113 are provided
etween the cUPr ERPEiguratiens sliown 420 Byl adPj xehe setting

4 signal, I.ine Sn, and the swtches
Esi gnald%{éll?tra?]e%te 8%?1}"?89 SWit ERedye 10 the tBrene source, and
=bit . to 3-bit video signals. In the
a@ﬂhéqwt?ﬁ'g' 1tlg‘ée8t P GYrIeRt Soyrcghean icgmaly, oat the input

case where Vi : :

| o;i:lgz{aﬁhtgbg i é)lifl dtfcﬂ:&flggm :@%%ﬁ%%%emg :acg wae

Curront - eontr ol e tenat AP es 8 v Ra hinhiddne arive
Lo, USRSl ool S Socona onae
r?g?g/irt]zigsa predetrorideed ' NS W L S cona shist
registers, one is a current source circuit, the other is a circuit

for controlliing the video signal, that is, a circuit for making
an image display, controlling, forr example, a iatch circuit, a
sampling switch and the switch 101 (signal current control switch)
and the like. Then, it is bossible that the operation of the first
and second shift registers are independently carried - out,
necessarilyitispossible that the settingoperationof the current
source circuit and the operation of the image display are
independently carrigd out. Since the setting operation. of the
current source circuit is capable of being précisely carried out
when it is carried out by taking an enough time, a confiburation

of the present invention in which the current source circuit and
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current control switches) 111 to 113 control whether
the current is supplied to the pixel or not. Referring
to Fig. 5, the current lines and the reference
constant current sources are disposed in
correspondence with respective bits. The sum of the
val ues of currents supplied from the current sources
the Dhttheciespectbve bhbpsbis sHPBLiRY §AALPEnASHINR! operated
lines. That is, the constant current circuit 414 also
is vhay affancfiien of digital -anal og conversion. Note that
the setting signal input fromthe termnal a 71
cofPEaponts 29 foe sarprient Pabgecs uppbt¢ett fimm tdignal
. first shift  register 415. In the present invention,
lineQriVRgebtCrhb ¢hr FRAtPTEBEREc1RVRREEPR42Bheslayout

: f i n accgrdan with the sanmplin ul se,
atagkgly PhoRAphl TELELSTT ST, Shind, CPesraparaif Fhefic diagram
is sBOhRAiAeRt, bgcause of a description with reference
to an exanple of the case of performng 3-bit digital

greglaghOm @i 58| Byt ed NF1ES: Clik& 6Fte s SOMT ERoEA Tkttt Si 420

are provided for each col um. en signal currents
capaklppbf edeingnopheéothil kg combenédsoutieEabo@iést420-3 .

connected to one signal line are set to a ratio of |

2 . 4, the current magnitude can be controlled at 2 3

=.8 levels. In the signal line driver circuit shown in

Embo@iWenE Salthough dedi cated reference constant current

SEHT RS 1 WA eRneclld e o 0 2RO280, LN LNk Uderation

e presert inve 0

of £hbi s; S e 1 ELg- Lef arLan - . curreent :

o e SR g, TR T R ar sy T wina

be deutbtebedf. birhs umy bemsbepased, Bordexa@P@or tifBhade of
be such that only the reference constant current

the sepigrel 100ider dieramstcisiqnitf | éast ubketl (3anbithén case of
this case) is disposed;, one current source circuit

PeriQEneRd el %%n@hgbgﬁla$¥@§3610@udiénla§ource circuits

dﬁf§9539 is a schematic view of the signal 1line driver
circuit 403 in the case of performing the 3-bit digital
gradation display. The signal 1line dxiver circuit 403
includes a first shift register 415, a second 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 first
shift register 415 and the second shift register 411 are
formed using a plurality of flib-flop circuits (FF), and is
input with a clock signal (S-CLK, (S1-CLK, S$2-CLK)), a start
pulse (S-SP (81-SP, $2-8SP)), and an inverted clock signal (S-
CLKb (S1-CLKb, S82-CLKb)). In accordance with the timing of
these signals, sampling pulses are sequentially output

therefrom.
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in one colum—is set; and using the current source

circuit for which the setting operation has ialjyeady

been perforned, the .operation is performed for other

current source circuits. In other words, the current

source circuit for which the setting operation has

al ready been perforned may be used to share setting

i nf or nBhesampIing YRS, FnSELH eration is - _

pga;ormad only for a 3-Dit %‘Sfrlrﬂent ggﬁf’c‘%"%ﬁ"ﬂ%lﬁ@m the first

203 tTRegistiernglbheagdr {8PLt SPYT 72.circuit 420 for

ﬂLChré:]e setting operati oﬁ has b%g% %Oelﬁ%?"?'f}éo‘?urre“t circuit
or e sanpd islgapellsasD eh K 8yl B 2: Pt

current source circuits 420. More s%ée%?%]‘%éﬂil,frgﬁoﬁﬁe shift

Etgieher sblt ceans rimputs tA2be EE%sGaigtgﬁrg'lg%I f .

3@:{1 current-supplying transistor (correspon Hﬁg 412 3-bit

o9t tahsyider shmaks HDigHA) )Ddt COMPEF taPMhta 3) nave

baI so fhe source ter_m' nal _ is connect ed. A_s result,
TR - YR o dhadusrsl Tatfar mmtshqrz,nqmqba video signal
econe

itd %n?i gt ors. (current-supplying transistors) _
ISR PERPS Ferach Aglupn Ay acédérdhheeset th Ft@;eoggﬁflt‘j?% which
ﬂ.ﬁa %%agg{ined not for the current source circuits o
the 1 egst ¥ S8t dmput.1-bit in this case), but
“for the-c rerk[[i source circuits of the nost
si gni ficant. bit- 4 bl2trh tehzcuwidsetl2Thusponhedudg@tion  of
v I eration.is performed for the current source
P e di kR s hand, Po e obumhs  ta e AlisteobRunt., during o
teri.stics of inter-bit current

h¥@hizahicad | r
ahictal kﬁtﬁgﬁcgﬁrbgdr YRR sdisesds tihpusetdi the second

source circul
RN i s et G
z“p‘éf‘?t?ﬁ‘;h“?%_%*?%?%ﬂ?ﬁ_%H’f“eis%f%%é " TR CBLERE thtoh ciroutt
i T B N e
signals (Digital Data 1 to Digital
DataB)foroneline,whichareretainedinthesecondlatchcircuit

4 . .
13, are input to the constant current circuit 414 at a time

While the 3-bit digital video signals (Digital Data 1 to

-output in the gshift register 411. Thereafter, the operation is
'iterated, and video signals for one frame are thus processed.
| 'I‘herg is a case where the constant current circuit 414 plays
& role of converting a digital signal into an analog signal. 1In
the constant current circuit 414, a plurality of current source
circuits 420 are provided. Fig. 5 is a schematic vieﬁ Oof the

Signal line driver circuit related to the three signal lines in
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characteristics of the respective current source = _

circuits vaﬁyg the val ues of currents of the. upper

bits lack precision. This .is because since upper-bit
current source circuits produce outputs having great
current val ues, even when a small variation has

occurred in their characteristics, the influence of

the variation is magnified, and also output current
iahues 35831 Lied great. In contrast, in the

case mhgﬁé ?h§83éggﬁﬁgsgperation is performed 73 for

the CNbtENth&OWiGE gigﬁ ' t he st slgnificant

bit (3 -bit in this cagqgj);:Qﬂ?%fz&sﬁa‘ﬁ%%ﬁerae%&f@&ence constant
culreeato sbarekaned 22 LS rent utce circuits -
of the lower bits. Eveén kﬁéﬁi%#gt%b g% c%é%i i gtragped.

the rBapReiuNRIMIELEPEe OWEE ChbEY LS varied, |
since output current values are srﬁraéfs,s“:l TTerencRs 3 ferminal

bt lend arteantingd ge dﬂl@e&r‘t@ﬂtaéé:@f’cé;c‘ir%‘ﬁlﬂ 426"1? ddlro11ed

binfluence is small. The structure of the curren
¥eurkanal input £4260 tmRytéeniAs bt I aFhivhaHORLEE A i
structures shown In Figs. 6, 7, 32, 33, éng gg.m%%%uprled

Vidrfehernbuakeb cironi & XefetaiicdecalioPivl E@tre®® dource 109
single structure but also plural structures.

CREBAGRPA Lo a5 cstnenti difiey. B¢Erchube(sifRatUéiSfint control
source _circuit 42 0 includes the structure having a

S‘g‘&:?lé?ﬁ ) ML ter1 %3 axe provided st twesdntite 88¥r8ft source circuit

4?‘# ta‘fﬁ%t I&?\fig‘l‘a nggggetﬁggfﬂe%g s ?a?i}rg?mell:'mpgizmggrﬂle switch
es
CEERT S omdinale sg abreaing Laoket ahb ans ramitrolisd b
. . ’ ; i Y
I'ﬁ?:{%gﬁ %fg’ é Ivs‘i%\ygsllg§gllgz %@ﬁg{mgggﬁdré&ﬂaé&e fthelnideo signal
1§S %gl\aﬁfq;%ﬁ %lirgqgl%}gl ra%é%%ﬁg &%r g%gfggé%ﬁghggéjggent source
ciFRHA &N ARA 2 on the contrary, in the case where the
videosignalisaidarksignal,theswitches(sighalcurrentcontrol
switches) 111 to 113 are controlled not to supply current to the
pixel. That is, the current source circuit 420 has a capability
of flowing a predetermined current, and the switches (signal
current control switches) 111 to 113 control whether the current
is supplied to the‘pixel or not,

Referfing'to Fig. 5, the current lines and the reference
constant current sources are disposed in correspondence with
-respective bits. The sum of the values of currents supplied from
the current sources of the respective bits is supplied to the
.signa; lines. That is, the constant current circuit 414 also

has a function of digital-analog conversion.

Note thgt the setting signal input frorﬁ the terminal e;.
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current ldata, is output to the signal line Si (1:5

1:5 n) is controlled according to High or Low

information contained in a 3 -bit digital video

signal (Digital Data | to Digital Data 3) input froma

second latch circuit 413. Fig. 45 is a circuit

diagramin the case where the current. source circuit

of Fig. 6 (A is disposed in the signal line driver 74

@¥eefRoIOWe the Fsa@upbindg il i :

operation is perforned V\;I*??h térbar?g?gﬁgl%g %?HS‘ %51@@ shift

TRAFRIPIORRS . TS il froreseprey a0bhkion , CHEE EDhg! SAKIRE current

Alternatively, switches may be disposed in séeries

SHUHTFS FATrepalst 20 ofs periforGed AnWatEbraRBcs Wrdah theAkBmpling
n

turned OFF in the setting operation. Illustrated in
Li'g*’s? SYURPLIRA Sromtdhectitest whdife i s18sLr €MeLthis embodiment ,

constant current sources 109 the nunber of which is
DRSRISS AER dPRETARKDER Withiresearacs tpeaedxaiple @8 the case
ofS tA,FhSy t diagram in the case where the current
Solf & RS - ridioig gl gnanak spos@isplay | hehree current
<3l I Line.dri circuit shown in Fig. 44. Fig. 24
Si%? g%%c f:!r"%ﬁw'gﬁi %g‘{) e PEYELGeR £ ath @aeht oo lowmy.enWhen signal
ci [ of._Fig. 6(A) is disposed in the signal

cRPiehts” shpieal Frop! the Jhree quFmEng S@iredecircuits 420
6HRE spyr ciLrcuit 420 includes transistors 180
0o 1ggégn Hasﬁgpga%%%# 4E0eceregeet kot ai sakhpodfndnt, 2 ¢ 4,
thhechyaBsts : tQ_188 are all _of n-channel type.

A 1-bit d}:ghggﬁli\}/?g%og%?gﬁﬁl C?E%Fﬂﬁg?dt Gtazga’fe8 evels.

el ect1@d®e08 i RS Las] 180 fromthe second | atch
circuit 4%3.1%1‘21 lo% ahgg'ggagecjf]é%lfi%s iy ftdigr 5. although
dedfjcate@reFlechransd ' nnected 1o the .

- source signal “I'ihe (%%?égﬁﬁkgﬂg%g)‘t%ecre% goégﬁﬁe’a%ﬂactlveh’
Ateposed dfon SOILHICHOB ALt 3 HATILU O Y Rledfon 15 not
limited to this. As shown in Fig. 44, reference constant current

sources 109 the number of which is smaller than the number of
bits may be disposed. For example, it may be such that only the
reference constant current source 109 for the most significant
§it {3-bit in this case) is disposed; one current source circuit
selected from a plurality of current. source circuits disposed
in one column is set; and using the current source circuit for
which the setting operation has already been ﬁerformed, the
.operation is performed for other current source circuits. In
other words, the current Source circuit for which the setting
operation has already been performed may be used to share setting
information.

F9r examplé, g setting operation is performed oﬂiy for a

3-bit current source circuit 420. Then, using the current source
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A 2-bit digital video signal-is input to a gate
el ectrode of the transistor 181 fromthe secand | atch
circuit 413. One of a source region and a drain
region of the transistor 181 is connected to the
source signal line (Si) , and the other is connected
to one of a source region and a drain region of the
%ransi?tfr 75 184. A 3-bit digital video signal is o
hpERLE o120 FReVBLEB! el e tOfindeperatsiost Ras 188ek H¥PFormed,
iﬂgoseCEnd latch circuit 413. One of a source region
SMAFEPR Y ghanedranong otiesi $tbit 18R 2s bitoREEéRE source
nal line (Si) , and the other is

source Si '
%g’ﬁ%@%f%ﬁ 0 %ﬂgeoﬁp%f:%%iﬁ% Y e@omgaguraedtasource circuits

i$gi O f the transi stor 185. One of the source
rggf oﬁhgn 3tatt%e e R CE AN g‘?% ne@¢h egurrent -shpplying transistor

' s tQ 185 is connected to Vss, and the
%%ﬁh?ééé@{éclb 3& -&j%F&“&FrétaF 182 Lo Fie. redibn iandonnected,
ahe LN [ )f each of the transistors 180 to

182. Q%%te) of; a gg‘lﬂ:g% rsgiiaands a qannectedy onAst a heesult,
dEEsd & 1 ' ne d to.Vss, .and the other -is
%onnect égfﬁ osg%jéé%ggg s%&?cé{‘?feﬁ%t’a‘?f&l'%‘@?%ﬁﬁ transistors

(ragrxh 10fs A ik ' . A.sanpling pulse is
i nput fromt hgtfn?{r]?t sgm 1fst]t%§:‘esg}| &8 me4f%%’tq?ét-gate

el ect Redesrahgt B8 FigNsis! and 188. One of the
source regi'ongand thg dr af ﬁfl'?eeés%:ﬁl&g PRe 0 {Boperformed

nod7forstiioenetend 56usss é?ﬂcrédlecélggr the' %sgtn 8?.%%;%!}%61111: bit

drain region of the transistor an

(dolpddcirnctiiis easeqf, beteaed s Q:‘i'l%sgﬁ rtéﬂgalpé'&fég rcidr-ecvl.%,ii?tg?f of the

189. One of the source region drarn regio

. o by % DAY o8 B g seceang
OpegréAcnadd e fimaied riwgt othdf clibBeht 28SLSLR" i8%uits of a
greater-value bit, the influence of variation in characteristics
of inter-bit current Source circuits can be reduced. -Supp-ose
the setting operation is performed for the current source circuits
of the least significant bit (1-bit in this case), information
related to the setting operation performed for the current soufce
circuits of the least significant bit is shared améng the current
source circuits of the upper bits. 1In this case, when the
characteristics of the respective current souice ‘circuits vary,

.the values of currents of the upper bits lack precision. This
is because since upper-bit current source circuits produce outputs
having great current values, even when a small variation has
occurred in their characteristics, the influence of the variation

ismagnified, andalso output current values are also variéd great.

In contrast, .in the case where the setting operation is performed
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One of the electrodes of the capacitor device 18 9 is
connected to the gate electrodes of the transistors
183 to 186, and the other electrode is connected to
Vss. The capacitor device 189 plays a role of
retai ning the gate-source voltages of the 76
transistors 183 to 186. In the current source circuit

T AT T N
o s LonB B N ke Tat A thefpr Tacshotsd among the
4 Bont Bt LB el B0 oMt “wen e
AR8rader 85+ POL &% 1dle Yol %%ig&%egsg%gﬁﬁgg%ﬁf&g{circuits have

bet ween both the electro

f\%ﬁ%@d?%ﬁl@@td@%@%ﬁfé}ﬁt ‘%ﬁfég %[q:ﬁef I%%ﬁ.&%?%%%%%rences in

the transistors 183 to 1 are
chargaRa i dldld 88eCos tVAWES 1Y Hrd BRaR9t S0
di fference between both the el ect rag es,atﬁzgét&}‘%éheeagﬁfluence
Iatsma&blr ce voltage of the transistors 183 to 186

-increases up to a desired voltage. In other words,

the chareggesmomimial oONRONELPHESt UBbhtctN8ircuit 420 may be
transistors 183 and 186 each reach a voltage t.‘ﬁat

abioean bly taborst ehadmany raniudtidd PWhoWRP L nC #IRset ig0N 7, 32,
of the charge accunul ation, the transistors 183 and

336 anrdk Ful | Fheucuedeoll. sGubsequbrdhit 470 tdi G BAdbted not
source circuit 420, conductivity/non-conductivity o

ANy t5ihsl e tHiaigore busais mhimd erttancondisig t o

the 3-bit digital video signal. For exanple, when all

t he tMeaaydy ag0oshewn gin Fig .t 6{Ged wen hthe current source
conductive. state, the current supplied to the signal

q:irrﬁ:'éu(tsﬂ 0 iprludgs e structure havinga current mirrorcircuit,

the structure may be alternatively such that the gate electrodes.
of transistors in i:he current source circuit 420 are commonly
connected, as shown in Figs. 23 and 24.

Hereinafter, the structure of the constant current circuit
414 shown in Figs. 4, 5, anrd 44 are illustrated in Fig. 23, 24,
and 45 in detail.

In a current source circuit 420 provided in each column
shown in Figs 23, 24, and 45, whether or not a predetermined signal
.current Ig.c, is output to the signalline Si (1=<isn)is contrﬁlled
acé‘ording to High or Low information contained in a 3-bit digital
video signal (Digital Datal to Digital Data 3) input from a second
latch circuit 413,

Fig. 45 is a circuit diagram in the case where the: current

source circuit of Fig. 6(A} is disposed in the signal line driver _
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to the sumof~the drain current of the transistor 183,
the drain currient of the transistor 184, and the drain
current of the transistor 185. Wien only the

transi stor 180 has been turned 77 to the conductive
state, only the drain current of the transistor 183
flows to the signal line (Si). As describe . d above,

%%%‘E%f SR B e Pei P Hier 43 orthen PO iaPRoRPeEaALon 1s
share e%?&f FrabPafte D Re fRedindduredt 8P snamts 15 or
thls For exgﬁgie (ﬁgaké VenéigggﬁgFggﬁlynf6Wﬁg?ﬁﬁﬁ may be
dl@bd&%@i@éégléhgﬁt‘ﬂ {ltb Eféﬁ@fﬁ%gfg A tton(l; L&{hf ¥ %tgitches

colum. That is, the transistor

e nesiRd o he difd A P o8 Slis@Rsi stors. Thus,

the nunmber of current source IrCUItS to be set can

be reducegtrateasas eqisl.y23 khge 4 SﬂH'Jae&gedJ Phell ethe  reference

setting operation can be reduced ti1on,

cones tamth enrebnti s6uirbesCapo bend afunit: od %ﬂcﬁy‘igt fewer than
area can be made small. In Fig. 24, the setting

thecnambemw of birtioarediioposd@. CurileNizz QU Ecélfbﬁff' | §iagram
Wth the transistors 182 being turned OFF. This

ﬂmﬁhqwawewhengthammreamtbeakagalﬁawﬂﬂﬁfplgLG(c4£%d£kposed
a circuit diagramof a current source circuit In the
ipathevmborak bie cirivaos divctiitpenedni inSPrd et t Fig. 24 is
the transistor 182 in the structure O Fig. 2. 4.
ARl EFRikgdiagray. incthe maswivhelre2@Bei surneneds&bfcei ®ircuit
%ﬁe setting operation, and Is turned ON in other tine.

Fifgrs® é%gn%s ﬂﬁsppggd ?8 thea sigoali6limbedriver defirouit of
curr?? of the transistor 183, the drain current of

ansistor 184, and the drain current of the

transt g§-185 gre et toaratio O | : 2 : 4, the _
cur r ent % bEUEERRE olSoEFcet @inpcuit 420 includes

transistors 180 to 188 and a capacitor device 189. In this
embodiment, the transistors 180 to 188 aré. all of n-channel type.

A 1-bit digital video signal is input to a gate electrode
of the transistor 180 from the second latch circuit 413. One
of a source region and a drain region of the transistor 180 is
connected to the source signal line (Si), and the other is connedted
to one of a source region and 4 drain region of the transistor
183.

A 2-bit digital video signal is input to a gate electrode
o'f the transistor 181 from the second latch circuit 413. One
of a source region and a drain region of the transistor 181 is
connectedtothegourcesignalline(Si),andtheotheriscénnected

to one of a source region and a drain region of the transistor
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8 levels. Thus, when design is perfornmed with the
val ues of W: (ichannel width)/L (channel |ength) of the
transistors 183 to 185 78 set to 1 : 2 : 4, the:
respective ON currents are set to1: 2 4. Fig. 24
shows the current source circuit 420 having a circuit
structure different fromthat of Fig. 23. The current

rce circuit 420 in Fig. 24 is structured such that
a switch 191 and a switch 192 are disposed to repl ace-
t he tr@anRs,ysto 6.t0. 188. The current source circuit
420 srfg%lsqlb?‘ﬁt éuia.%gi‘% Y’sdl%? Aidhal is épeufittem vatenelectrode
SRR ¢ SO L rGiy t. 420 shown in Fi.g. 23 except
t he poi nt m%elhogl% %ﬂeﬁﬁi%@\ﬁmdi@fl% cigrudite 413. One
st edurdy 2 r | ows. to the capacitor device
189 via the't aHgli g?érg (%%19 oML GlefteefEansistor 182 is
e A €6Eheny ( h ), conpected to the
current |ine 190, u%eg'g&ggéﬁ?ﬂg}i)crﬂ‘ﬂg?%%h%’ﬁ cggnected
twionec @£ B ébhﬁcé'@@?i %}\g}i | €40giBnt RIS
enbodi nent, while al (t;EE(reHI%dr ;I!r?& SToF %bgg‘8ﬂt 9fnthej fransistor
8% current source circuit 420 shown in Fig. 23, 24,
or 46 are of n-channel type, the present invention is

not Dnei b€dthe §dusce i @nd 1RARS h%%gﬁsrrgg%f:ﬁl §goeach of

be used. Operation of the current source ci

the thensdstout 0U8BNgo 1BS PsCHARRELLEE ARSI $LOT Syl
simlar to the operation described above eg%:%btalt'%ethe other

1orARnERtedatot haeddf ethé Ofoufc¥N:641dn Cad ole A+ region
i s changed and the point in that the capacitor device
ofseaghnagctle tramuistiass o \bid 18Bhusond §SErddi-op region
thereof will be omtted. . Wen using the p-channel
apfafsisedpsreghencas cthctmanssstos 186 I€paaasbMid o Vss
Vad that is, the case where the current-flow ’
apfl the igghex 15oeornanted trnwnecotasidoumppiregdoni BAd a drain

régfoﬁ O&P%i‘xgogransis tor 188.

A sampling' pulse is input from the first shift register
415 to the gate electrodes of.the transistors 187 and 188. One
o_f the source region and the drain region of the transistor 187
j.s connected to one of the source region and the drain region
of the transistor 186, and the other is connected to one of
electrodes of a capacitor device 189. One of the source region
and the drain region of the transistor 188 is connected to a current
line 190, and the other ig connected to one of the source region .
and the drain region of the transistor 186. |

One of theelectrodes of the capacitordevice 189 is connected
to the gate electrodes of the transisfors 183 to 186, and the
_ot-hep electrode ig connected to Vss. The capacitor de;.ricé 189

plays a role of retaining. the gate-sourcé voltages of the
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between Fig.s6,and Fig. 7. 79 One current saqurce
circuit for eath bit is disposed for each signal line
“in Fig. 5. However, as shown in Fig. 2, a plurality
of current source circuits nmay be disposed for each
signal line. The diagramat this tine is shown in
Fig. 47. Simlarly, although one constant current
9 for each bit in the structure

SUH LR 1D | o4l
of Fig. 44, ?%g'ggns ant current source 109 may be

Not o (hat e AR Yddectos Potdk Hosuhep: Hop transistor 187
o e LR T SR L S
carerss b detic 4 Rt OB SR O e
(o0 ) oAU o3 GTarld TGl YS! SALULLS i

thet transfistemrse 1180 i 9 genodi @it . thereby performng
display with an arbitrary nunber 'of bits. In

addi t Fharge Hisst b geagaal 1 §ae ' ' onhi.ned. .
with Enbodi ments 1 to 4. Furtﬁé@fu lﬁﬁé%‘g?ié%)eéﬁg’é‘%mrdwme

- 18R saedboni pebential exarBlénceBbyinHhase %E@ -
dot -sequential drive can be‘easilybrgarﬁéé%c eﬁbetween both

the 9 lpcirres spMemiths paten b4l afde fUPhel. BEtQie}aﬁxyboth the

eThe setting operation is not necessary sequentia
RPFEPARY Hasrearbediine the Iotma sHdr&Ui S 44 18%8are turned
g

obgolunns fromthe first colum, and the settin
peration can be perforned at random for the current

sourﬁﬁ} céécuit. I n that case, the decoder circuit
shown 15 FPYTI7AgRYmudptdont setttmudn Ehegsl 886Apotential

: df?gé?e&%? QE used. Enbodi nent 6 The constant current
Source FoPeFEPERARD the qlactunsiss) hyjaBAs, each gate-source

voltage of the transistors 183 to 186 increases up to a desired
voltage. Incmherwords,théchargeaccumulationcontinuesuﬁtil
the transistors 183 and 186 each reach é voltage that allows to
the signal current to flow.

Upon completion of the charge accumulation, the transistors
183 and 186 are fully turned ON. |

‘Subsequently, in the current source circuit 420,
conductivity/non-conductivity of the transistors 180 to 182 is
_selectedaccordingtothe35bitdigitalvideosignal. For example,
when all the transistors 180 to 182 are turned to the conductive
state, the current supplied to the signal line (8i) corresponds
to the sum of the drain current of the transistor 183, the drain
current of the transistor 184, and the drain currenf.of the

transistor 185. When oply the transistor 180 has been turned
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the current to,the current source circuit my be
integrally formed wth a signal |ine drive ciircuit on
the substrate, or is disposed to the exterior of the
substrate using I1Cor the like. In the case where
these are integrally formed on the substrate, it may
be formed with any one of the current source circuits
s6Me cBnaLBti0ah and Fig. 31-Fig. 35. O, sinply .
one pi eccre1 0 trgg ég%?%f only gpgrf@%aé'd‘ CWRreht el the transistor
L8Rt FDbwh NEo CHRLE u corres onding to the
vol t age applleﬁ Qi?ﬁgh z% i¢he present
EnbodixedescrabeiiXd the current, source for
eQT( Egk’gésélr‘?b%% te fagvinals pfgthesrapsistors

reference 109 wil

583 dxanpbearéd RASIdHURPL ﬁﬁg%%bé’o??ggjen%f oleqe,%g%:;éxg %!ql%prmatlon

this is a nethod in whi'c

Gl betsdthrwg apHeY-e) Qzﬁé‘ge’ém}%hgg%g %&8? feq:q%q,ttgrqn is shared

transistor, and the case

amqny bhe trEEIAhISIS5888eg Qne piece of fh
current line is requi reg the %E?rgéyn eﬁ:,ﬁ - but thepresent

igvierdsisondidm tmot helimepsast eps 184Q. 1859%nayﬁgg{ngle the

sinmply deleted fromthe configurations sho

seiting-ppgraiion 1MEotna GLOR SR vHe k Lhent
- controlled by adjusting the gatyglge ﬂﬁrgggrl%’p‘]’iéatfgnsmtors

ji“hé fi5fsrentreolesn, Ik and, kGR0 tht L
the ternminal f. It should be not eg%?%tg{%%at é%l% Berminals

mpy he Coppartad te s idgfeb dan 118l 06n W bays 46Sr ‘f*ih%s the
r nS|stors 1830, .1840 and 1850 into the ratl o) of :

PIMACTL R TS 20MC@N-siateitsuLbeBe RRAOE, e 2roduced.
s

ansgﬁ t.an Fi 26A, the case where the. current |
SUPPHIBHEL¥ r ofl PR TraIIneA foi stid |asttrmicebpdfa SHioan be
rgau§ 21.'[‘3 d@ f: case where it is adjusted by

appryt hg Tha{bFiage sidaehgrumberidfoc torubrd calbre duced,

tRE 15@ ‘EE?Q’?éétC%?n?% varéeg%ﬁéagvésnperature 81

char acter Ics
InFig. 24, thesett ingoperationis performed for the current

source circuit with the transistors 182 being turned OFF. Thisg
is for preventinga current leakage. Further, Fig. 46 is a circuit
_diagram of a current source Circuit in the case where a switch
203 is disposed in series with the transistor 182 in the structure
of Fig. 24. Referring to Fig. 46, the switch 203 is turned OFF
in the setting operation, ang is turned ON in other time.

At this event, inFigs. 23, 24, and 46, when the drain current
of the transistor 183, the drain current of the transistor 184,
and the drain current of the transistor 185 are .set to a ratio
of 1 : 2 : 4, the current magnitude can be controlled at 2° =
8 levels. Thus, when design is performed with the vali;es of W

(channe.'_l. width) /L (channel length) of the transistors 183 to 185
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in Fig. 26A ;-when it is inputted by means of .the

current, its-influence is capable .of being: ;

suppressed. It should be noted that in the case of the
configurations .shown in Fig. 25, Fig. 26A, during the

time when the current is passed through the current

line, it is necessary to continue to input the

¥ettege o curgenf, fromthe terninal f.-However, in

the case whereﬁl't&ﬁé Iﬁ%ﬁp"’rfé & AN, FTeRdE e setrsatl ¢ 2 .
ahrough the current line, it is not necessary to

input the voltage or current fromthe term nal f.

Mor eovisg. 88 sHaR i ' 63, . switches, 1870, 1880, ..

and a c%paci ty el en%ﬁ?kggﬁg sr%vcr?ecjaléﬂ‘éﬁ%fiaotq‘f%vmgacucuﬁ
stndcouret doPrfedt Jheh.pgye e, the o
current is supplied t%ont?ﬁ:gl%tu:breé;nft'ﬁh %eﬁ,l\{n i[;blhq gurrent source
@ixsciht 61300 it PRgt Nea SUP RIS sBEn! urrent, gr

vol tage i nputteg fromt he t‘%rscm naqysgfhf ?gﬁw%t?ﬁes"fjé‘%brlgl and
q sheitehc292tdte AIepOERENHo PSS ] Ler. |

shoul d be noted that in Fig. 2%&&?%%5%@#?%8535 186 to 188.

shar edieheurnéat redurde Wikkuitea 96 Mot A FIHOT 24 T simitar
current source disposed at the constant curreft source

ipoperaftdoente. titpenifiaal kburdeecdabas +oha2h " 405ins LAl ¥ig. 23
1830, 1840 and 1850 were connected to each other.

SRIRRE the poipt 2n thae winse thbesei tdifeSaldl BAA 192 are turned
operation is carried out to the respective current
uft Criendufiews $ostivsvcapaciftioy: d@vicé NB LW A e k$ansistor
inputted fromthe termnal f, and the timng is
TEnt 7o ey nekerengnalcaupip tedodroen t he ci@idd Nedot  shown)
e. It should be noted that the circuit shown in Fig.
Copnectad taxthe @mrenthilinet he0ci Mg, of dBsgriphios thereof
Rlied. Therefore, the setting operation and the
W?‘ﬁgu#’eoﬁg‘r‘&?re i khis: ephpAimeng? out at the sane

tine. refore,.in.the case of this circuit,
M‘IQSWEIQG. in this embodiment, while all the transistors

contained in the current source circuit 420 shoﬁn in Fig. 23,
24, or 46 are of n-channel type. the present invention is not
limited to this. P-channel transistors may also be used.
Operation of the current source circuit 420 in the case of using
the p-channel transistors is similar to the operation described
above except the point in that the direction in which a current
flows 'is changed and the point in that the capacitor device ig
.connected to not Vss but vdd. Thus, a description thereof will
be omitted.’

When using ther b-channel transistors, the case where Vss
is not replaced with Vdd, that is, the case where the current-flow
direction is not changed can be easily applied with the co;nparison

between Fig. 6 and Fig. 7.

79




it is necessary that the setting operation with

respect to the’constant current source for refierence

is carried out at the timng when the current is not
required to pass the current through the current

line. In Fig. 28, an exanple of the constant current

source for reference 109 which has been pol yphased is
Shown on &irfee @ lshurdal ¢ ds to the current

source for refeerencgrﬁ?gcﬁ?ﬁ‘%g%gfhgaﬁ’gnpil&uﬁgt gdgposed for
esth@igRatidne3h iy app! | t ase of . being .
pol yphased, the cif%ui fs %&%élrég]r gE,S%ﬁwél.lrﬁgign&'F?E;uralltY
oZ7 curm¢nies aRfteé 4. rJIAWEYRhy 15d current val.ues
supplied to the current ||5Kesé;ar&§ﬁ°%§ds§ﬁ£,e%%h§ﬂwl line.
The diggrad atwiess thae S€HMGM PRI L. | $15a14.89, OU

with respect to the respective cu r'e‘g?' s?’&?"&elar%y' aithm’gh.
odier canstansi cgroaet GHURAY 1098 sNHIPEEsQ r it 4

i nputted fromthe exterior can be ?glgu%eé.f# '%%%Ibd't in the

stEugsuse ehBRLgt Het .pties edh sEERAIWRALn ¢ SoG2REY
bei ng optionally conbined with Errbodri1 meﬁt S EQBO% m8§ be sha:;ed

bEnbbei menrality obebabsyveasmehdivaeRhSFigli gBLi |y, the

case where .the signal current control swtch exist

has bEeRedEBaE: bbwl this témisod it BN  dSsSLESELON 1198 been
mWi |1 be nade of a case where the signal current .

28fit 7bI theyisitan tarest apAovperat iohatosl Theastgaalehe driver
cfrcu% ent (constant current) disproportional to a

VI GRS Ei Yhathe i@ssupbieredthe 3-witi kigiitdl eyradatiom @isplay
3 Si ggg! .line.. In_this case, the switch 101 (signal
l%ur ] en%eé'o‘?ﬂtf'ol Holever)y &bespresenteinvenbioni spaset.1imited
tg?ﬂ{\@tf_%ﬂat #heicase where the signal.current control

swich does &t 18xPeFsible; Hhatrsignahel ins dmihere circuits
cdPle &Q&J_ uprent.control switch exists, except f.or

t'he %\%senc%go?(gt ﬁ:é:b%f%ﬁﬁﬁ? Qybedt of bits are designed with
reference to this embodiment, thereby performing display with
an arbitrary number of bits.. in addition, this embodim’ent tﬁay
be arbitrarily combined with Embodiments 1 to 4.

Further, with reference to this embodiment, for example,
multi phases and dot-sequential drive can be easily realized when
performing display with an arbitrary number of bits. The setting
operation is not necessary sequentially performed for the current
Source circuits in the columns from the first column, and the
‘setting operation can be performed at random for the current source

circuit. In that case, the decoder circuit shown in Fig. 37 and

circuits shown in Figs. 38(A), 38(B) can be used.

Embodiment 6

The constant current source for reference 109 for sﬁpplying
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control switeh. Thus, the case will be briefly
described, and descriptions of the simlari portions
wWill be omtted here. For conparison with the case
- where the signal current control switch is disposed,
Fig. 29 shows a structure corresponding to Fig. 1,
and Fig. 30 shows. a structure corresponding to Fig. 2.
%L% ufgg%A}i shows a structure corresponding to Fig.
5’. BEHUFhg curnent seviee gissudhovay be dFitggrally formed

2 and 3 he signal current control switch is
wgléc i ?gﬁ*%%g%ﬁegﬁiﬁ%&%w ordhsyspbstrate, car dendisposed
.. n the structure shown in Figs.

*-*ESF‘“%S,%%%QL?&L\T&E&%@H strateurping IS eutphe 1dke. In the
BB ke sl g el
R, SyEhe LB By AR oF R85 sh PR ot Bhrgaits shown 1n
USSPty MSHR. JLGH Mo IR en P anstacor
“gastenoind, Preh mafon Al bl Bl oy A ot

tdepnadirdﬂnt@@eté;eplffédl@ccpft@%a‘élaqef? ﬁgg'@ies%t tl-ﬂneoodiment-, |

ot her hand, a current source~circui

- anexpaipilld 65 thé GureWnis Sy eh ARk FeWeh et o HEREE bﬁ}lg]eesncribed

the driving .transistor is ON, the constant” CUrTé
belows to a light enmitting device, and the
light.emtting device emts light. Wien the driving

transIstBigi s28FFassancexampthlr eAt Giapiete Hasd i tshown
emtting device, the light emtting device does not i

Searificghly, thig Hissamathod B wHRGE the db3Bha¥eds {Ke gate
.this case, however, 84 only two states, nanely,
12 APIESG® by mpplaringstioe volamadect olittl gyes of £96 ddiinsistor,
r(sa on, nmulti-gradation is inplenented using, for -

any §i?&| gase yheanee3 dr-eaiad off ottt Ahdeadsa refgadateidoDs shown .
Iﬁ@t@@&..hbte that, for the portion of the current

SR B &figce of the current line is required, the current
lines correSponding to the transistors 1840, 1850 may be simply
deleted from the configurations shown in Fig. 25. In Fig. 25,
the largeness of the current is controlled by adjusting the gate
voltage applied to the transistors 1830, 1840 and 1850 from the
exterior via the terminal £. It should be noted that at this time,
when it is'designed by making W/L values of the transistors 1830,
1840 and 1850 into the ratio of 1: 2:4, the ratio of the ON-state
current becomes 1: 2: 4,

Next, in Fig. 26A, the case where the current is supplied

from the terminal f is® illustrated. As shown in Fig. 25, in the
case where it is adjusted by applying the voltage to the gate,

the current value of the transistor may vary by the temperature
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any one of circuits of, for exanple, Figs. 6.to 8, and
31 to 35 is used. The setting operation nmay be

- performed to enable the current source circuit to be
flowmm with a constant current. Wien performng the
setting operation for the current source circuit of
the pixel, the operation is performed by inputting the

CHHEF 0 pi xel..current line. The setting -
oper%]?%%{%%é%ghrbexa % e sdlMeyes r @f tinofighe 28Pxewhen it
iV ' roitrar nunber, of tines at
ar m‘?‘r‘l}‘?@‘*‘i ﬁgl‘?gﬁ%r?gﬂa%fgrtg\et Piwfeﬂtm Ags tREluescei h§ capable

oYt s dfird urrent source circuit of the pixel
can be %erf%t{rne%’%gnpl etely independent of an

oper atritoBhbaia v S d i.hn'%aﬁ'eﬂg%%e ;1% %%g sptgg sgﬂ_rations

setting operation i1s pertorimed

SHuwIC ARAFLYOT 2810 G, PIGQV | ﬁ%%ipéﬁth?fﬁ%%[@‘%} e Gurrent is

circuit |eaks. Next, the detai S

passeidthroughethe Gursddt 1444 OfitFig n& L3 Shoun
in Fig. 50. Shown in Fig. SO%i'slg:hbégclll?cg%ﬁarl"‘a to,gontinue to

iogud wher golitggeb68) chgrahR! Fegn! PnbNeeRRELLED |

tg;;rent source circuit. In addi {ni onFa gegggéb?sf'oﬁ?‘%eve;' in
sager wherenithi£mdt heckbdarpR padst fukh io

1:glfetthe current source circuit of Filg.% 29 A).S'fggém: ’E‘hrough
gRreenst dAdpeur btolst hetcABEeLaBhryCHE RbuE! 541 do1t

414 in the above case is shown inhlg?rg. Sl.bllilere, F?lgf.:age or

CBIrgRSwEramcitheuteriminabefcase where Fig. 6(A) is

applied to the portion of the current source circuit.

I'n t HEOZEPYiRF uras sfinywm im FRigy. 268, EheteRbbi 1870, 1880, and

Elo(gileéatjon i.s perforned for one of 85 the current

S

Q@stjb§l@EﬁPFo1§991§'aa' beraddid ltionthe authfif@diatiwn of Fig.
28R Rty PERP Wit Be, cRBFent it subp léadctaftimectt -
ot her : : elie _ ectpeent line,
ié:i%?%?gi}%{‘% %tg %‘S@é% | e'?sl\g)é.ﬁg @%%%3&2% ﬁzg)élr;érxljnt or voltage
inputted from the terminal f) from the IC for reference, the
consuming power becomes smaller. It should be noted that in Fig.
25,Fig.26,ithassharédtheinformationwiththeothertransistor
for current source disposed at the constant current source for
reference. Specifically, the gates of-traﬂsistors 1830, 1840 and
1850 were connected to each other.

Hence, in Fig. 27, the case where the setting operation
is carried out to the respective current source circuits is shown.
in Fig. 27, the current is inputted from the terminal £, and the
timing is controlled by the signal supplied from the terminal
e. It should be noted that the circuit shown in Fig. 27 is an

example to which the circuit of Fig. 6A is applied. Thérefore,

thev getting operation and the input opefation are not carried
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control switeh exists, except for the absence of -the
signal currenti control switch. Thus, a detailied
description thereof will be omtted. This enbodi nent
may be arbitrarily conbinedw th Enbodiments 1 to 6.
Enbodi nent 8 The present Enbodi nent of the present
invention will be described belowwth reference to

. 1 0...52A, the signal |ine drive circuit
‘iﬁggd?tgs%%ée} %egvtél Mre %%fcg@ot iigh theheasenofakhis circuit,
Lr j i «bS,.dlspose el ow t he pi xel section,

Tl Hedaedd that hﬁgssﬁgg BSe%P‘F‘F\aHP@ fkidyglespect to the

the current ource
Sorfednt LAgrdh lJcuit, nd the, current source B S
R APt L e dTann 18 Cagaied Ut at the timing
whHD etieNgut Pah + tihe r sypplied formthe current .
sources A B are P&lﬁ %%Qagﬁaatﬁpﬁsgnﬁpec‘iﬂ?%?ﬂt through the
cadrited i t he pixel is | data, the equation IA = IB

+ | data is held. Then, when the signal current is

wittan FRO 248 4 ¥&amphl | hat, the cuyrrent

is supplied from bot hot g'hch?rgl?]% (éogluél'rtca&t RUET&Ns. sgurce for
reffiesenicse 1 0 Wil ¢ haRdb b Bn 3581 , eby

icapabl e of accelerating thg’;wﬁ‘%‘%‘g@(&esegggﬁnfh%pecificallY'
i goukesponasttovtie cagRest sbArbhes hi ;
tizi me, the setting operation of fhe c(l%;&gén el?gllﬁec&%%t% which

¢ eanfigurettionsshgwhhenCrLgenoSOYr LM edhe ng__.
that the current of the current sour%lng %‘gé 1 £h8 base °f
beiper nelephased t tiee cxiranits QJf G .CUL, LB gSOYECELA Fig. 27
flows through the pixel. Therefore, a variety of )
me¥f PleARBAiedchHowever sestuce hend | deersant bea 1@ CaEhp1ied to
tﬁ% carr%'ixng out the setting operation of the curren

UFBETBRT udiBes t#ike cthe svams puas esHowd MiFiMig 528, then the

Sggp_%t ant current source for reference

: ng operation is carried out with respect to the respective
.current source circuits using one current, the number of currents
inputted from the exterior can be reduceg.

It should be noted that the bresent Embodiment is capable

of being optionally combined with Embodiments 1-5.

Embodiment 7

In thg above embodiments, primarily, the case where the
signal current control switch exist haé been described. In this
.embodiment, a description will be made of a case where the siénal
carrent control switch is not provided, that is, a case where |
a current (constant current} disproportional to a video signal
is supplied to a wiring different from a sign-al line. 1In this
case, the switch 101 (signal current_ control switch) rdoes not

need to be disposed.
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(hereinafter, Yeferred to as constant current. source)
C, E is disposed above and bel ow t he pi xel section.
‘Then, the setting operation .of the current source
circuit disposed in the signal 1line drive circuit and
constant current circuit is carried out wusing the
current sources C, E. The current source D corresponds

to theNoveriit $8E £8s¢ | he_current sources C,
£ and s he o P fs8 S th ST SHETeR t FORETAS Switch

deeernot. exisshoylghnpe 510480 i aggl ‘gﬁg{?ﬁ 2%%13 Xt%jl?gnal current

constant current circuit dispose
- gentioh sweitcheemsies AegbAPRIFo 1 ive circuit, ,

t her eby capabl e of di spos?ngot %ﬂéﬁgﬁgfw?icﬂ{e‘&%ﬁi\?@ﬂCurrent
eentuel sswitdior h Thlveyve tﬁ@dcﬁ%b%lfhﬁé"bﬁﬁ%ﬁ‘; ‘?Ftcﬁh e bed. ang

takes - charge of control of the upper por

ieveripbloneobf thdesiBLILE fodhe pixe
sect | o%) in hal f. By Jfjoi ng ﬁ&%ﬁ%%%f%y?ét%%fﬁﬁ?(‘i@ere'

can b&eemparisonyithtHd GaSe #havh iaR
Therefore, it is possible that it takese%%gn]gc}lfﬁ%nf;gontr°l

_&lﬁ dispesed.t Fig.oper shows éfét&%tﬂﬁg’%rresponding to
PRer gt i on). to the current source of the signal
%% e dgr AR Eﬁgeuap,shh@spaMruéﬁx&-e:lﬁdﬂHsﬁcﬁwﬁ?g Yo Fig. 2

F‘igig pi é?h and the like. Therefore, the setting iIs

d&abftd (Ad %E?"fﬁ'g Rorgtpretise| yoraespendiwy #6€ Fig. 3(B).
A@cﬁ%ﬂé E%%ﬁil nment i s capable of being optionally 8
ceotding CERbOY Hires shown ExEigke 1, bn 4rd SB, the

§ | s Dxmapse 1, B0 ¢ Be o signal
o &, i me _gradation method w e describe

iﬁﬁ‘}g& al?ﬁ °£§f”ﬁ§% 1% CPRtrpRlagidnt thedehdeaesignah Woutput
theldhfrefi % di spl ay devices and light emtting '

JBUREE=FERY The S bl ofe < Tacthels Sratiouce o 10 pige.
29hado | anadfoSNQW 0 Fi g, 1%$creen rendering is .

perfor rreda‘g%_o'ut _(?Ivltqelrr‘regh%&u 8F OURRUE dpabpdxel curreént
1ihkckang éfxé'QK&ébngiSfmai‘ :%grgggz)uQO}:ot ghgesgggggmlziﬁg.

A schematic view of the bPixel structure in the above case
is showp in Fig. 49(B). Next, a Pixel operating method will be
briefly described. First, when a switching transistor is ON
a video signal is passed through a signal line, is input to a
Pixel, and is then stored into a capacitor device. & driving
transistor is turned ON or OFF depending on the value of the video
signal. On the other hand, a current source circuit has a
,capabilit_y of flowing a constant current. Hence, when the driving
transistor is ON, the constant current flows to a light emitting
device\, and the light emitting device emits light. When the
driving transistor is OFF, since no current flows to the lighi:

emitting devic’e, the J:ight emitting device does not emi‘t light.

;n this manner, an image is displayed. In this case, however,
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by the human eye. At this time, a period during which
screen renderi:ng is perforned once is called one
frame period. As an exanple, in this exanple, a

description will be made of a tinme gradation nethod
di sclosed in the publication as Patent Docunment 1. In
the tinme gradation nethod, one frame period is
dilig?d into a plurality of subframe periods. In many
83 g yqqﬁ?#ﬁﬁﬁﬁﬂm%ﬁYdBmﬁsbénaaﬂn¢ﬁﬂemi§§&bﬁﬁcanbedisplayed,
L..deg: i.cal to the nunber of gradation bits. For the
sgﬁl ° TP33 Mt BUYES coFpdabhon d sclagel emeereal b 8£ng| EoRTexample,
gf Q%V|S|o§s (s identical to the nunber of gradation

i [P sIERGRRL OB Re thod 20G axeaceradat Bobi megnadat i on

is e in this exanple, ‘an exanple is shown in
whi chrrmb‘g%ee%rha#s Eea B’aeirg)%#mrdaf theocenrert ssiremeircuit,

[ : SE3 Fig. 14(B)). Each of the subfrane

%‘Si’i"é‘ﬂ% ﬁé1&%3%t§n°(5dd?%§se’gwli’% ndjig%el 6@ 8a and 31 to 35
ssisigddg (lppdh L SSion riod (Ts). The_ address :
perio&fis%ggb%??g%ﬁéugpgﬁggﬁ?ﬂHméYv$%kR?¥ﬁ2ﬁﬁﬁdiEP enable the
o0 s ' length thereof is the

sane angngr?gs%“ec |j\'/te%§t(j%$&§‘r?ém%%F“@d§9“?ﬁén§£%%ﬁ'wt- When
P i Sy hReEb P A jch the light 88 emtting |

devi ce 'ergrﬁts I |%E?lgy Anﬁoesg%ryb?n gtr’ﬁrt t*’leg%?r??\n?e%ﬁlﬁ%%c’«rc‘nt
d® thbep Mt<tEO thbUs ra¥ i ' [ ess i,od. At

this tine, the susf%\f né'%gr%i %%E‘E%‘?‘g?g’yéﬁpﬁﬁiggt%‘% current

thicangt ha rpddel ddudsdne 175<. = A 2 1. re
specifically, the Ie&bth %a%fo!§§§ %eéﬁ%?%iﬂpﬁs?pgag for the
qurregtt soulée Divuit2bf tidd pe. ' wWhi-ch. one .

of the sustain periods a IighfegﬁﬁgfﬁﬁggﬁggQE@QhE“‘ar%ltrarY

hyafegr o bimss i 20N antb ARG MeOAnA Nan | i@gﬂ; f
the period during which each pixel gﬁ%ﬁ?lgg 9&??%%%?' The
setdda dpepesationdéber theedureadt Bargeadab@it of the pixel

representation is thus performed. Next, a specific

CHPe bt iRATEATRED| ehpbepbbyi NgdepentbAe of an operation for
displaying an image. Preferably, the'setting operation is
performed when charge stored in the capacitor device provided
in the current source circuit leaks.

| Next, the detailed structure of a constant current circuit
414 of Fig. 49(A) is shown in Fig. 50. Shown in Fig. 50 is the
circuit in the case where Fig. 6(A) is applied to the portion
of a current source circuit. In addition, a case is considered
.in which Fig. 30 is applied to the portion of the current souice'
circuit of Fig. 49(A). The detailed structure of the constant -
current circuit 414 in the above case is shown in Fig. 51. Here,
Fig. 51 shows a circuit in the case where Fig. 6(A) is applied

to the por?ion of the current source circuit. In the s%ructure

shown ip Fig. 51, the setting operation is performed for one of
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gradation nmethod wll be described. In this exanple, a
description thereof will be made referring to'the
pi xel shown in Fig. 16(B). A current input nethod is
applied to the pixel shown in Fig. 16(B). First, the
followi ng operation is performed during the address
period Ta. A first scanning |line 602 and a second
S@gnni ng line 603 are selected, and TFTs 606 and 607
are {UrHEd LoRPURCe R (¥ Epntrodiiing 4 lvomigvlalihgnaind the input
Iéég%gpl at this tine is used as a signal current
I Cain 11 e il tagsoustyrper formek widh theather current
a,_ﬁmﬁggat ed in a capacitor device 610, selection of -
the Tir'st scanning line 602 and the second scanning

and the TFTs 606 and 607 are

line 6 IS Lnat ed, .

tur nedg%gﬁ t%%%?é%‘éﬁ??y‘:’h?ﬁ% the shgnal Bperent eonitsol switch
d i h ustain period Ts. A third scanning

e o0y prist'fe S Bt £ er cose Mberer Abe eRgnal current

Soas- LN char ge at _has been witten
is st 312%‘:-: %&?ﬁgfég%é(%g&cg P%o:g% %Eg apfFencef the syemal current

condiroaadyitrennedp d urrent identical with the

si gnal" 89 currentlﬁggtggf?%Eél{%iréﬁ%??%Qﬁﬁ%Ptﬁﬁ?%#ﬁf will be
bmiete@h. Thus, a light emtting device 611 emts

l'ight. The operations descri bed above are perforned in

each ThbéenbBapRAEhethavibELER ' one fra .
period. According to tﬁfs net¥B%€£¥%€gﬂﬂ§%8Fd§gihEmbodlments
di ¥osbons for subfranme periods may be increased to

i ncrease the nunber of display gradations. Also, the

order of the subfrane periods does not necessarily

need. to be the order froman upper bit to a | ower
Epbodimenbwh in Figs. 14 (B) and 14 (C) , and the

subfranme periods may be di sposed at random within one
fr'?men'ﬁgi:ﬁiq;tempeﬁ%igmnt heE e prddente Mdrildh will be
described below witn reference to Fig. 52. In Fig. 52A, the signal

linedrivecircuitis disposed above the pixel section . the constant
current circuit is disposed below the pixel section, the current
source A is disposed in the foregoing signal line drive circuit,
and the current sourceBis disposedin the constant current circuit.
Supposing that the currents supplied form the current sources
A, B are IA, IB, and the signal current éupplied to the pixel
is I data, the equation IA = IB + I data is held. Then, when tile
~signal current is written into the pixel, it is set so that the
current is supplied from both the cur’renf sources A and B, At
this time, when IA and IB are enlérged, thereby capable of

accelerating the writing speed of the signal current with respect
!

to the pixel.

At this time, the setting operation of the current source
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Further, a subfyame period SF2 of an mth scanning
line is shown.in Fig. 14(D). As shown in Fig. :14(D)
in the pixel, upon term nation of an address period
Ta2, a sustain period Ts2 is imediately started.
Next, the portion related to the current source
circuit of the signal driver circuit, especially a

@ iqyl taod  af rtion related to the setting
opé}a??gggkplgu%eu%g§gr?§8d9uﬁ5F8 t AARree £s Beecewpeent that
ithel dieradoy 8 s HW L] t. e current source

circuit hasgtf he ng?ﬁgghﬁﬁ %%cghé Ea§e°’t"‘(qtﬁ'g"’°1iﬁ5%fﬁ?‘?'d:ﬁle current
oiffd the- cop¥enepP =aNnaC i mul t aneousl erforned
and t he met hod ?EQ&E?C ?Eg?g g%%?%?ﬁdﬁyac - pgherefore, a

vamriktgnosushy1ueREEr dBch 44 rIcFIt%e fog_rgﬁr? Eg rgg%?-n@e reduced

source circuit capable of sinultanedu

birecaetrying oeper 8hk08efpdnk NEpd opgration, the
timng of conducting each %pg?%ggg%o?égﬁo € current source B

paingcthar byrkentt gdurdBi g, i s al so the sanme in the
case where 90 a plurality of current source circuits

are arkmnBed.i A2Bpethel eBAstantsSbaMrehi Blo%r "
44, or the.like. However, in .the latter cufééﬁaﬂgreference

Eheretnafteni traberrapabd ca®f oo i ENABMSIYE source) C, E is
erforming the setting operation and the input ’ ,
‘gbﬁa%%n@bwm amdibglod tho Pl RedOBeiHd, the setting
operation needs to be deylsed. In the case pf
Hfgntqfe theneugreddt sonroret bodeuiBeds€H6588 in the signal
eration needs to be performed while the output
%8‘5‘? L3576 i Gt th@nflocapdtakbr cexnapt eciidui bel £ %8 ried out
of.th?%Ftructure of the driver portion of Fig. 1 and
'f%]é’%i 8 CUFFRrEhEeW e Cur B- dhhecgrrebfByoutrbe D corresponds
eHﬁfn% ogergtion needs to be conducted in the period
except -t e diPBESS et bip g dtien cumyestasnitngeki O BN and the
i rtion. Further, in the case of the
struct urfgoorofret%eer‘?:ﬂ(f‘?/e’rs pOtRR G b quny thgo exterior.

It should be noted that in Fig. 52B, the constant current
circuit disposed below the pixel section may be made a signal
line drive circuit, thereby capable of disposing the signal line
drive circuits at both above and below. Then, each of them takes
charge of control of the upper portion and lower portion of the
screen (the whole of the pixel section) in half. By doing it in
this way, the pixels canbe controlled by two lines simultanéous 1ly.
.Therefore, it is possible that it takes a long time to carry out
thg setting operation (signal input operation) to the current
source of the signal line drive circuit, the pixel, the current
sourceofthepixelandthelike.Therefore,thesettingiscapable

of being more precisely carried out.

The present Embodiment ig capable of being oﬁtionally
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and the pixel--with the structure of Fig. 49(B), the
setting operation of the current source circuit
arranged in the driver portion needs to be conducted
in the period during which the setting operation is
not conducted for the current source circuit arranged
inthe pixel. Note that, at this tinme, a frequency of
&ombided S8t %fmbc}ti}il%{en%ont r o; s the current source
circuit may be set. a a,ﬁc%ﬁgpeed in sone cases.
Thus, the setting operation of the current source
circuit can be perfornmed for an enough tine with

@y.1 Alternatively, the setting operation of the
current source circuit may be perfornmed at random by

usi ng Thetitig exahp3EOWhe ' 0 | i ke
as the circuit (tﬁe fi rsett%fggg%rdggligbg? %4&?2% 5escribed

dontletkliilngyt G8igyrFE§! BHUN 4§ Gl e ' s
t he periods during mh?ch t he settﬁ%gagbggggggﬁ %gghbég 1;qU1d

poVEtaiediapd ajotded o Uin@Ne: fhaMemikR nge'd e
effectively utilized, 91 thereb§/I bei wgkcgggbldgqg?ze%r' a frame

feetivencygisheosmalilggabpatacoonz . Frdbels, i fs "ol in Fig
such that the setting operation for all the <current i

$bifde Brreen treridemiolg denguerodmel AHGuE rmipg,@rsi'ﬁgr second.
but conducted in several franme periods or nore. From

?'hés &hGPdest ikl geex s (§lopeatingro Db scheedl HdNto POWESognized
circuit can be perfornmed for an enough tine with
BXcEPﬁchm'Fﬁ e¥e- pridsethis nidgwe i om, perdapangdeitig which screen
oﬁe%at'ons,of the first shift register and the second
ERPFET1RYi it cPeEharBedf anrg igonditeddoby freams périod.
proviﬂ%ggﬁthe fiﬁst shift register that controls the

curre PEBTEI-Peutt YHE s¥ampile . sedmabmsiptfion will be made
SEY ?.'%rﬁé trhaé{a cont r ol ?L the image display circuit. The

gecond’ &nq’ trleod} met opsdig%lcpm!arrqw@eimm;ﬂcat_ion as Patent
BheaRdAeN 1S fertar med, ang the first shift register .
yocuten \r/\%en é:i‘ng,eg:t‘l.rnﬁggsa pLipgnmethod, one frame period is
_divided into a plurality of subframe periods. In many cases,
the number of divisions at this time is identical to the number
of gradation bits. For the sake of a simple description, a case
where the number of divisions is identical to the number of
gradation bits is shown. Specifically, since the 3-bit gradation
is employed in this example, an example is shown in which one
frame period is divided into three subframe peribds SF1 to SF3
(Fig. 14(B)).

Each of the subframe periods includes an address (writing}
period Ta and a sustain (light emission) period (Ts). The address
period is a period during which a video signal is written to a
-pixel,andthelengththereofisthesameamongrespectiveéubframe

periods. The sustain period is a period -during which the light
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is performed.~Then, the first shift register can be
operated at ‘a’l ow speed while the second shiff
register is operated at a high speed. Accordingly, it
IS possible that the setting of the current source
circuit 420 spend as nmuch as tinme as it is conducted
precisely. Note that in the case of the structure of

_ the _ L he bixel with th
e tdi hyeie POLE é’lﬂlg% (%&?t t%grador%u?xog::o)éﬁng@}/m&%ghtgy;@ gresponse

structure of Fig.

tondwﬁf&'@ebnsi@ﬁaP%fﬂi%endﬁﬁi% g i %gs%gﬁﬁfggan ngl\%; this time,

line in the pixel portionis

the. sistdirehedidddhe ugture of _the
driver port :boen ot Fi Siaiélggr?da %‘Eg gp%xe% i fﬁni’ﬁlé ratio of Tsl : -

€62uctTe® = of :Fizg.;. 149 UB)- ' opgL atj on of o
the current source circui tea%ﬁgﬁgg%é%g%he i gth ratio of

peus i mperiedeongusd €d 4 Bid-e .pemi-nd duripg whi ch )
the setting operation is ngt coﬁd‘gct ed” for %he‘ éur r dgpending

ewuhdcheinecef tharsuatgath péri s Rivignt ‘?nz-:éﬂ_ \?irt?% Sé.gr{gle%erforms

can be arbitrarily conbined with EXanp
Ebplen orinvon em s eben tn Dl 8ng8A cﬁE_XEHP Ipﬂeﬁfo% &grin g which
ed 1n

configuration of the circuit of The pixel “provi
WS fixal switoilight ibome Fuiame pealodV ¥ Wotermined, ang
respect_to Fig. 13 and Fig. 53. It should be not i ’
Hfat95adationisenreren tatlaonts gunas igr£dAfddidi ng t he
porti&r; into which the current is inputted, it can be
appl i d§xto §n§pgpp}g.1§f opexaticonbdt qurmie Smpltsy il ¢he time
@_f i.q. -13A has a slggal line 1101, a first and
ﬂfi;ﬂ%%‘caﬂefzpﬁgs Wibb, beiogeseribedent Uhnetffseddanple, a
-(%%lgr& 1:_|{)i nﬁ:%nﬁllod' a_TFT for switching 1105, a TFT
2 tion | é‘effoé{fllabPFlF'ap@r réfeviciggl167the PEXel shown
3E0k5GON ng and driving 1108, a capacity el ement
110§%anggghpl'gh %‘fﬁ?%glw dethp isTiagplied to the pixel
- shown in Fig. 16(B).

First, the following operation is performed during the
address periodTa. 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 s.ignal current Igs,ia. Then, when a predetermined charge has
been accumulated in a capacitor device 610, selection of the first
scanning line 602 and the second scanning line 603 is terminated
.and the TFTs 606 and 607 are turned OFF.

Subsequently, the following operation is performed in the
sustain period Ts. A third scanning line 604 is selected, and
a TFT 609 is turned ON. Since the predetermined charge that has
bee? written is storeg in the capacitor device. 610, the" TFT 608

is already turned ON, and a current identical ﬁrith the signal
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signal line 1101 is connected to the current source
circuit 1111.- 1t should be noted that the current
source circuit 1111 corresponds to the current source
circuit 420 di.sposed in the signal line drive circuit
403. As for the pixel of Fig. 13A, the gate el ectrode
of the TFT for switching 1105 is connected to the

et e e B S e . e, o 240
st s N S gl 1, L0 e

L TSR O U ID8, Wi 08 e sprmedn cncn
oSS e i BB GUETHR. hocorasng

connected to the signal “line
&bethiode t3ibd S themeshed 108 | ect rode of the
TFT for driving 1107 and ottfﬁg&ggfsggle}?e%{;osd@ §geriods may

PeTiicrawmh verinde a8 t e intdni A - n -
el ectrode of the TFT for driving %géﬁ%ﬁ%f&ﬁ‘%é@?gamﬁo Also,

the eudeznof | tne it Mtind HeTAWaee dbbRehotl "
second el ectrode of the TFT for convertoijcnfghé’gﬁéggrllY need. to

Bei theipndos firomannepped bif €68 Aovdie BIESL' QHESHO )
the light emtting device 1110. The0 capaci t)%ge%ﬁéﬁtin Figs.

1468) padcbhtel: endiiaeebtthre grira olBRE Y 946 1 :
second el ectrode of the TFT for converti{r:g an]aﬂﬁ%%ﬂi]% random

THERLD e FarReapesiode Vol addethenyeste [¥ier may be variable
‘ga e/source of the TFT for converting and driving
13N 19RCH PR rpeRked pot ential s are inputted to

t he cur.rrr&g}t line (electric source line) 1104 and the
ot her “etectFodé sTukirane gieriod SFn@men os thl ¥danning Line

{sessﬁxeoq‘%iv.el ¥y aﬁd each has a potential different from

each othe™ *P9-sH3dPd -beAfothewn hin Eie. cob@)of irhehe pixel,
el Fi.q.- 13A_ corresponds to the case where the

dci% rc&iegnélfnalq—:ll@n Rl Sedenied Ke2pi resustivlwe\erriod Ts2

18 Nemdd¥e P YiQns. 4 hat the currents

Next, the portion related to the current source circuit
of the signal driver circuit, especially a driving method of the
portion related to the setting operation will be described.

Note that it is described in the above embodiments that
the current source dircuit has the method in which a setting
ope_ration and an input operation can be Simultaneously performed
and the method in which these operations cannot be simultaneously
performed.

In the. former current source circuit capable of
simultaneously perforrriing the setting operation and the input
operation, the timing of conducting each roperation| is not

particularly limited. This is also the same in the case where
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flow are different, the polarities of the transistor
are contrary. {The TFT for driving 1107 of Fig. 13A
corresponds to the TFT 126 of Fig. 33B, the TFT for
converting and driving 1108 of Fig. 13A . corresponds
to the TFT 122 of Fig. 33B and the TFT for nmintaining
1106 of Fig. 13A corresponds to the TFT 124 of Fig.

PR B e S s, L
RS G Rt e el il T e
e e et A it serebfloeds o
current sogrcgJ Ci rcu;nt %{‘;?}1%}‘%}‘15{“ FRATPR HPhottdtp timing of
e e e S nG D oPPEa Y b 13505 Bhr B3R IS Eptlar 1o the
e i i ke SISO, s

teede tochle perithemkd $hits hd 615‘@9&4%%&1:&%&%5_1;114 ﬁ{)ﬁ bperfomed. '

el ectrode is connected to the signal “I'ine

Bex oxhmgiJext rind €hies casanee tiaeh ted i o q
‘g; 1{‘:'r:]ge3 TFT for "driving 11413,ije asﬁ:d thed‘rlf.eir ?’gtﬁéﬁe%#?‘g g Portion
- TFaddrtioonvietd 1 gt tanch&lrd a4 e gat

el ectrode of the TFT for naintaini ngﬂ%llgf%é%gf ;:gol(r:gn’e?teg(da)' the
IRt omeaad ioranekiisetd W8 cohact biSin Q‘JI&CPEQQSd éxcept the
connected to the first electrode of the TFT for '
afqxesigpeTied Taghane canndng Eimc i ¢ el $OPRESHE €d Further
to the gate electrode of the TFT for driving 1148 and !
ThetRfatess & tde BIruHa®-of dhe dnardd tPibn of Fig. 30
dr%vi_el?e? 1147. The second el ectrode of the TFT for _
LohverT i R*ehavithyithe stangtimmmecEeg. t 09(BP, the setting
°é [r q:rito line %el ectric source line) 1144, the second

et rSde °8f tPReCREFRSr SOBBRAecriT el hirvaigedginl b2 driver
| S+ d.to one of the electrodes. =
ﬁoﬁ:t‘i%?ﬂ?&é&a to%e conducted in the period duringwhich the setting

operation is not conducted for the current source circuit arranged
in the pixél. |

Note that, at this .time, a frequency of a shift register
that controls the current source circuit may be set at a low speed
in some cases. Thus, the setting operation of the current source
circuit can be performed for an enough time with accuracy.

Alternatively, the setting operation of the current source
circuit may be performed at random by using the circuit shown
in Figs. 37 to 39 or the like as the circuit (the first shift
register) for controlling the current source circuit. Then, even
if the periods during x'vhich the setting operation can be pérformed |

are dotted about one frame, the periods are effectively utilized,
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of the light -emtting device 1140. The capacity

el ement 1149 i$ connected between the gate el ectrode
and the second el ectrode of the TFT for converting and
driving 1147, and maintains the voltage between the
gate/ source of the TFT for converting and driving
1147. The predeterm ned potentials are inputted to the

ey |bétend € U 1144 and the ot he
el ectrode ofétkgﬁﬁgh%t en ??%%Hgé%gcéhfLﬁ?tting operation.
Feamitetd, v el Ngee di fferent

each ot her. y???sﬁgu?%a%e noteé gﬁ%gqﬁﬁgrggfg &Fophgor "al1 the

urelendf sbugee B-cy 85 e
circuit of Fig. 6é:is appﬁﬁgg§géﬂ?%n&ﬁfii' Mgﬁﬂ%mﬁfgerIOd but

onduer e dsin e e MiFrambl 9881 dddtort RereUr
are different, the polari tll%ehil of the tgf%nsé‘?%@ tl{é QWove the

é@mtﬁlagyopeﬁ’dn'elaﬁ“bﬁ thecamvedi Bouded diiyhig Jaié
Fig. 13B corresponds to the TFT 122 of Fig. é%AI%eQEQIfOrmed

fPT pBredpighngitesgioh Etgurad$. corresponds to the

TFT 126 of Fig. 6B and the TFT for maintaining 1146

of Fi gtn18Ee coresepbnisvect tdre, HIddPdn®én Fidpe B idh® of the

Elxel of Fig. 13C has a signal |ine 1121, a first scan
Fﬁétﬂlyzft ar%cﬁﬁﬁr eodnthe reedde®, stal S hiredise@t thicbe fully
&g current line (electric source line) 1124, a

‘ﬂ% F‘B'FGQ\APX’C'H%%@S Qfl JBrovwiding ethe | fiwes € whiftketegister that

gf TET for deleting 1126, a TFT for driving
(.:L?LE ° 'B%CFPF@PEwﬁﬁﬂrmzsirautrzufz@r aqdr rthvet second shift

ﬁgg&g@ ta TET f mrror 1130, capacity el enent
PP EE? %nt’ ?n’dﬁR‘QQK";QSPhaYFFqu@lult. The second

BELELSOUIpe 75 T o 5 5 3 o,
mﬁwhgig;é:tzse EEHA s SR B otutabasratson
jél§ect r ode of t%e%%ng#‘(r)S%i%%%Qﬁh&%%li%isge%g%% operated
at a low speed while the second shift register is operated at
a high speed. Accordingly, it is possible that the setting of
the current source circuit 420 spend as much as time as it is
conducted precisély. Note that_: in the case of the structure of
the driver portion of Fig. l.and the pixel with the structure
of.Fig.l 16(B}, the input operation may be conducted in the perioad
during which the scanning line in the pixel portion is selected

_{address period Ta). Further, in the case of the structure of
the driver portion of Fig. 1 and the pixel with the structure
ofFigh49(B),thesettingoberathmaofthecurrentsourcecircuit
‘arranged in the driver portion may be conducted in the period
duringwhiphthesettingoperathm1i$notconductedforthécurrent

source circuit arranged in the pixél.
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to the signal "Line 1121, the second el ectrode .of the
TFT for smﬁtcﬁing 1125 is connected to the gate

el ectrode of the TFT for driving 1127, and the first
el ectrode of the TFT for deleting 1126. The gate

el ectrode of the TFT for deleting 1126 is connected
to the second scan |ine 1123, the second el ectrode of

t he TFPhikkOExHRbEEI 1S t rrent

line (electric g%ﬁrgg“ﬁ%%%g?ﬁT%%ﬁgﬁé%ggyﬁﬁgﬁngpé%?ﬁgggmples 1
d&do 8he TFT for driving 1127 is connected to one of :
the electrode of the light emtting device 1136, and

the second el ectrode of the TFT for driving 1127 is 96
connected to the first electrode of the TFT f or

Ecampide Rource 1129. The second el ectrode of the TFT

for current source 1129 is connected to the current

l'ine 1l@4thénprefehteExdmplepdgn Okamplé 68PBREIY¥onfiguration
el enent 1131 is connected to the gate el ectrode of

Phetbear ebncudbuwt et He pilkiA9 pardh ifded gat €hel pekeed8eltion will
the mrror TFT 1130, and the other electrode Is

benfieecedbpd bhdowuwitht rebpeet( ebeFiii c 1308haeFligne)s.

1124. The f irst electrode of the mrror TFT 1130 is

connect EFhkhbdecnoteditiamd f1tRe, p el has $ReOBERfiguration
electrode of the mrror TFT 1130 is connected to the f
tpetudipg: thRy@orddophintowhuieh itheucuFEent 189 infhutted, it can
§econd elgctrode of the current input TFT 1132 is

BBnRBRLEEY: ot RRY ckiRr@nef| phxel erenfigurabions. |ine)

1124, and the gate el ectrode of the current input TFT
1132 1S RIS &F FaStndhiad & ctionand inEad10Thea First ana

| 0 of current nmaintaining TFT 1133
98bEnd SEML OPERGE 1S CHLES o (Rt Lhe friloovate source
T o] rren intainn TFT 1133 is
g%ﬁ%!ecltqe t % ')t ef%%r?"éﬁ{:cg?ﬂ% 1falc9'5 'pgx']équr fragmainfaiphag 1106,
S RO i, fy atshe _c ept_maintaiping TFT 1133
I's ,g%ﬁagg?gggghqﬂﬁg'ggtg%glg%%r%%%v%¥giﬂg 2R rhtving 1108,

SuSeTEy didfenenth §91eute HGH QR Elnd Eedldd Tir0. mhe
signal line 1101 is connected to the current source circuit 1111.

It should be noted that the current source circuit 1111
corresponds to the current source circuit 420 disposed in the
signal line drive circuit 403.

As for the pixel of Fig. 13A, the gate electrode of the
TFT for switching 1105 is connected to the first scan line 1102,
Vthe first electrode is connected to the signal line 1101, the
second electrode is connected to the first electrode of the TFT
.ford;ivingllO?,andthefirstelectrodéoftheTFTforcmnverting
and driving 1108. The gate electrode of fhe TFT for maintaining

1106isconnectedtothesecondscanline1103,thefirsteiectrode

is connected to the signal line 1102, and the éecond elecfrode
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Potentials are.inputted into the current line-.
(electric source |line) 1124 and the other el ettrode
of the light emitting device .1136, respectively, and
each has a potential different fromeach other. It
shoul d be noted that the current source circuit 1137
corresponds to the current source circuit 420 di sposed

iis doanesit@@itol itAE g&t&eefééff?& ?&’é_ -tHd f?ﬂ’o gfl?r g_rlvzl.ng 1107

noted that the case of the pixe

@od thegad=e ehetbfo88TE YHEME f
is applied to theopl xel of Flllt Esrggﬂlﬁbﬁm%\%ﬁgﬁgidr@e%ing 1108.

the decond electirodet b taw TR $obl QWi g[Eqd! r ent
the polarities of the transistors ar 6 COnPr grlé? ?? connected

$Rotthe el 1hae (bRedEFibokodelet 11Geh126 o has,
been added to the pixel of Fig. 13C. The Ieéngth of }I!1e second

elgktrade ef mhepBFT dibx sonapabliagaindari¢iagMI®8 i8dconnectea
by the TFT for deleting 1126. The TFT for sw tching

teogne of i @dgetaiodesnpEothe nui ghe enfitang QEVB.E% 1110. The
video _signal to the pixel. The TFT for deleting 1126

gpﬁﬁiEﬁaPégmgfltdﬂ $BRalgi ngnrbetedabgbwaen Ntivé NPt é Ne Lectrode
gt apam%% element 1131. As for the TFT for driving
i‘ﬁ THheHReCeRARAGEIPR afortheo BT Epuncosventingl 4gd driving
ix?gﬁedl n toit he, charge maintained in the capacity
4 “ﬁﬁ‘r’e“%tﬁl}eemo%ﬂe:@etwsanlme gatieybeurce of the
(f% J&Tvll %ﬁlﬁ%current mrror circuit. The
pr edet er m n%’d Folo14 LVipe 1198, Theiprads tenpsivei@otentials
ﬂécf t current line 1124 and the |ight
ttl he CFeVI o Pgié‘é] rrent 1 ég@h%ﬁégcgrb%t@ﬂqc@ line} 1104 and
\%éB%hSBte]fe{d{'I‘ gcpeCJf i cal l when the TFT
for sw tching 10%5 F‘é}ﬁg lmt*%d%yg%%1§;L8ng:|quectively,
AR@UEAEH haOat StQﬁ%.‘félt Ao 2 on it 121
and stored in cé]\pam Ty eltg{'rgﬁ ) 8frcl'ﬁe€r'1a°l?h% tRET for

It should be note_d that the case of the pixel of Fig. 13A
corresponds to the case where the circuit of Fig. 33B is applied
to the pixel. However, since the directions that the currents
flow are different, the polarities of the transistor are contrary.
The TFT for driving 1107 of Fig. 13A corresponds to the TFT 126
of Fig. 33B, the TFT for converting and driving 1108 of Fig. 13A
corresponds to the TFT 122 of Fig. 33B and the TFT for maintaining
1106 of Fig. 13A corresponds to the TFT 124 of Fig. 33B.

The pixel of Fig. 13B has a signal line 1151, a first and
second scan lines 1142, 1143, a current line (electric source
line) 1144, a TFT for switching 1145, a TFT for maintaining 1146,
a TFT for converting and driving 1147 a TFT for driving 1148,
a cgpacity element 1149 and a light emitting device 15L40. The

signal line 1151 is connected to the current source circuit 1141.
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driving 1127 s turned ON or OFF depending on the

val ue of the video signal. Hence, in the case where

the TFT for driving 1127 is turned ON, a certain

current -flows through the light emtting device and

the light emtting device. emts the light. In the

case where the TFT for drive 1127 is turned OFF, the
currentt dsiesul®@tve fhdMed e e.ld.ght, em tting.

device, and the light emittl ngtﬁ%e%l%%:%hatoésso%octe g:ﬁqcuit 1141
COEresptnds | to tHhe Neredd 450G | St disil W:q&%&.&ea in the

shoul d be noted that the current source circu

Fignal 1Bhe sdchnd | glr@giwi 432 current source TFT
1129, a mirror TFT 1130, a capacity elenment 1131, a

cur r ers i SUILHEF ik onFiay. NEIEL AinY @%tEFEfﬂal:%%q e of the

The current source circuit has the ability of passing

WE&omasnitohiagt1149tis thnfectederd HRUFSS G §8&'ﬂ;¢1t]zine 1142
or !

the current is inputted through the current |ine
el instss: leatmpde d s atdrime e i e isgadlr 19904451 . the
Therefore, even if the characteristics of the
TGN slscdroder Lguromyeched cus it £10UECELe6LFE68E lof the TFT
aries, the variation of the |argeness of the current
FFF¥4n g ddihd. nand thediirsbelectrodewist the TRIEFd 1 8bhvert ing
eng ttin device will not occur. The setting operation
il Ardving: LhifeThe gaty edeiatrore: he i« d@FT SorbRaintaining
q&;ied out re Q%gless of the operations of the TFT
or SWePeReRge thrFaqmndregandingr 1 14 hg theXirsthelectrode
i xel shown in Fig. 53A corresponds to the
i%?égn%g?.gﬁt ﬁ%)%er %ErFFto?lﬁi?b?O@% qfs thgpTFBEam dxiving 1148,

[ 0 ' 9B wever, since the directions that
aBltheobebblla, o feR a8 T [omiaotad o BRtasedpotrode of

the currents

+AE PR 60151 A0 BRI AT Yo o P A SR I e o
ShoRBRnbldl LG A o L2 LU S L8N ner cor
“LSRELITAPEAS, ST AR 3B it 1sne
(electric source line) 1144, the second electrode of the TFT for
converting and driving 1147 is connected to one of the electrodes
of the light emitting device 1140. The capacity element 11,49- is
connected between the gate electrode and the second electrode
of the TFT for converting and driving 1147, and maintains the

voltage between the gate/source of the TFT for converting and.
driving 1147. The predetermined potentials are inputted to the
current line (électric source line) 1144 and the.other'electrode
of the light emiiting device 1140, respectively, and each has
a potential different from each other. |

It should be noted that the case of the pixel of Fig. 13B

corresponds to the case where the circuit of Fig. 6B is applied
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,that the current source circuit 1137 corresponds to

the current source circuit 420 disposed in the signa

line drive circuit 403. The case of - the pixel shown in

Fig. 53B corresponds to the case where the circuit of

Fig. 7Ais applied to a pixel of Fig. 49B. However,

since the directions that the currents flow are

didf fhdvee piixellne HeGeREL | . istors are

contrary. The 99 p?%gf S%g%% %ﬁngéggggéoﬂgstﬁﬁE the currents

dilioveante dafifeeeRb] the2fo1atDey ' epent 1131 ‘
the mai ntaining TFT 113%,at h?%ﬁ%l{ié(gﬁgs?%ﬁoa% contrary.

FEE8TFTi Fomrabrtvear tiinke anBh@revi h§NT 1 44 r. pixgl
1138 (Ci) is connected to the cgrr%:ﬂrb?fofg?' g %?’ﬁcﬁ?fresl"mds

Ioshe| TFEHAR dHoFigot 68, thatTiNerSMIgER PY" ig.
circuit 1137 corresponds to the current q'tsléﬁgéﬁ% of Fig. 13B

grrEasponds & $hesTRTiId be Bighas hi i i ' .

423. The polarities of the cur?ent Sog?%‘gé.l'l‘éﬁ'fégjﬁ%%%tainmg

4t fPePEnFigbel dBeporhesponds sH60vAe MFEI 24534 ggg_ t Eg_

pi xel shown in Fig. 538. Then, the connections of the

capaci 52 @igifdn PE1H B . kil tiees mres D4RADI Thd A123133 A1 fst scan
ffe polarities are

;i'._ iiﬂ% due to the fact that the
¢ e ¢ #RFRRA \ESAD oline i 1136 ofa ihdald dwM NGne 1135, a
‘g&;;gﬁgn%icon{i uratjons exist. By the way, the pixels
descri bet %ol §RC TR oungeydling) akki4,i ed T FdM&Ewitching
S. of the types is a type in which the
%%?fén? %@r’fﬂbﬁj{}t’é@/iﬁ% Bifelsilgid . ld MFT focondiled iy 1126,
vV [ is corresponds to those of Fig.
éigﬁ:r %?’g%@%%?n’dl%ﬂe q ??@‘?‘c?'ﬁyte@i%“%é,lzﬁh@ TFFnBdr current
ddnre-dni i It has_a signal current control
sw t ch é‘g%éh%mll:wﬁlrjnlftoﬁi TP ¢ garacibyenlempatot het. a TFT
fospeurSentt YRBuEN ) C j deo signal .is inputted
K Bkt 192 b Bt %ﬂ§t 'Bﬂgn‘&ﬁ%?éﬁﬂ n@wba light

into_thesignall!nean_dac_ _ 1
L1 100100 LS LR ARL a5 sommectea
toheheasmralentth@oRirke! c3%cuit 1137,

As for the pixel of Fig, 13C, the gate electrode of the
TFT for switching 1125 is connected to the first scan line 1122,
| the first electrode of the TFT fof switching 1125 is connected
to the signal line 1121, the second electrode of the TFT for
switching 1125 is connected to the gate electrode of the TFT for
driving 1127, and the first electrode of the TFT for deleting
1126. The gate electrode of the TFT for deleting 1126 is connected
to the second scan line 1123, the second electrode of the TFT
for deleting 1126 is connected to the current line (electric source
line) 1124. The first electrode of the TFT for driving 1127 is

cor'snected to one of the electrode of the light emittiné device

1136, and the second electrode of the TPFT for'driving 1127 is
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shown in Fig.749B. This type corresponds to those of
Fig. 13C, Fig. 53A Fig. 53B and the like. inithis
case, the signal line drive circuit does not have a
signal current control switch as those of Fig. 29 and
Fig. 30 does not. Subsequently, a nmethod of driving
according to the 100 respective pixel types will be

gepoecied Wbt bhe of B e G dt rdbdd B YneCHRLt £oFi |
the case where the digital tone and tﬁe t?neogoégfr%?g source

8RB nBeviseobd ebsctibed belene MEIMERSF cddiént Ssource 1129
changed dependi ng upon the types of the pixels and
tHccermpectedato dhe cutrehe sigeali1dd nendr bfetﬁér&%éérodes of
ﬁecifically, as already ‘described; in the case ere

S
the capachy ementod 161 Lhecanmnated Hon€h@l h¥fe electrode of
circuit to the current source circuit is carried out

© {FRFIeHe souFsewlER 1329 iamduthepsarta iedRctidedld b fide mirror

@% tﬂf setting operation of the signal line drive
T ctt 301 Ardethe rothar ssatraie dis comerdied to the current

ﬁﬁrticilarl limted, Hence, a method of driving in _
e (gl FSAEa T b 1R 4t fMhesBitsngleperatieast ohe mirror
%ﬁg&fﬂﬁwaj line drive circuit to the current source

CiTcult” ard PNRectstk tepEhat perreatinbined 24 1 izl dite second

j I ill be_d i bed bel W th fe

LR R SRE B et rio Br P 41 S04 focenmec 684 Ehet s fibbot paectrods
i [ [ ' inpuytted into the signal |ine
d£§}g§d%£%}gt gﬁé“\%/infa%%i&?‘ﬁn hg sprongelpafsredraf the current

- the.pixel is that of Fig. 13A
R AL S8Rk Pe RS i FRe ahing (@lashiio source

e 1020 oBa GRS Bloftihade The LULERCLoble o 110
et The mamber oy e Perli b TR Y i s iR R ode of
thier stirsehtf haiRtReAiNg B 1133 Bt é@ﬁr?gctér&eté UL third scan
line 1135, and the first electrode of the current maintaining
TFT 1133 is connected to the current line fbr pixel 1138, and
the second electrode of the current maintaining TFT 1133 is
_connectedrto the gate electrode of the current source TFT 112§
and the gate electrode of the mirror TFT 1130. The predetermined
potentials are inputted into the current line (electric source
line) 1124 and tﬁe other electrode of the light emitting device
1136, respectively, and each has a potential different from each
other,

It should be noted that the current source circuit 1137 .
corresponds to the current source circuit 420 disposed in the

signal line drive circuit 403.

- It should be noted that the case of the pixel of Fig. 13C
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,Iine (first scan line 1102 shown in Fig. 13A. or

first scan line 1132 shown in Fig. 13B) is sefected

line by line, the current is inputted fromthe signal

line (reference nuneral 1101 shown,K in Fig. 13A or

reference nunmeral 1131 shown in Fig. 13B). This 101 -

current is the value according to the video signal.
Toerresbhends tie thi ' j TIsl..is.tern pated, the -
next sub-frane S:E’??g%b%g‘iﬂ'%é?%?‘? i%gtﬂé: 1Y f’rtni €fﬂao€l§ is applied

starthenplxseonsigi ] 4oBUDBEAORE | Yoindd ' 8hB%Y L ook tans that the

sub-frame period SF3 is initrafed,

trISEmies ol SF AreHaWEYBkenti, NERe ! ﬁpﬁ e e

lighting period Ts3 is short eretlﬂglré the '%]ser?éft !t]ft&?a’érSPSiStors
tare avadrigsgypelicoshotidd B bt bR ulie P?T ?ﬁlletﬂggfeting 1126

gﬁchfically, the inputted video signa
s been addedet mohepisce Y b€ Fay.F £5¢ . t RQUEkY, i
%gégingédgvice. In order to delete, the seé%ﬁgogggﬁglighting
| PeRéoddeondpstle df beiddtbiioN dab Fithel By &, i
t.he second scan line 1133 shown in Fig. fSB) IS or deleting
ted line by line. Then, the video signal is

del eted and the light emtting device is nade in a
non- | i gHe TRT (R9Tewdtabdngstbasduennl ghatfie dfe¥bntrolling the
%%b-fran% ggé is initiated. Here, it is also nade
SCRRWhETsIhe ¥ddspasigpal spntherpyxel. i ThewMETifod deleting
ggahl&ght engtting state. Hereinbefore, an inage

i Spl ay SPeFafraf, ofndisrharghag thei chacharnaintained in the

f iLth. t peration of the pixel has been

gg@%??‘%éﬂ% Pt tqﬁreﬁt-i Mot eF the TETt Epy dedmvdnioorl127, the
ebnhlle SR gt ource circuit disposed_in the signa
PPRIUSLITh’ DY, noRl SR oy e CoBITRALER, Asordting to the
ERBr§H 8t a5 ; prcuit described here, it is

def i %ed, t hat %dgf%g i%agpao%‘e‘iya?i&‘aﬂe%&lﬁﬂe Thgglrrent source
TPPEL Bt % Qhe PO PE ' t.at the sanme tinme. The

i nput operation of ?Egﬁﬁgsghn IO50 BeCRFFeRF MirTor circuit.
The peredd temife a g+ 141 . | iLLcui.t js carried

out during the agﬁress pef?%ﬁg&b¥§F%edlnt°%heogﬁereleCtrOde
of the current line 1124 and the light emitting device 1136, and

each has a potential different from each other.

Specifically, _when the TFT for switching 1125 is turned
ON, the video signal is inputted into the pixel through the signai
line 1121 and stored in capacity element 1128. Then, the TFT for
driving 1127 is turned ON or OFF depending on the value of the
video signal. Hence, in the case where the TFT for driving 1127
is turned ON, a certain current flows through the light emitting
device and the light emitting device emits the light. In the case
where the TFT for drive 1127 is turned OFF, the current does not
flow through the light emitting device, and the light emitting

device does not emit the light. In this Waf, an image is displayed.
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Tat and the like) in the respective sub-frane periods.

Therefore, the setting operation of the current

source circuit disposed in the signal line drive

circuit may be carried out during the tine 102 except

for the address periods. Hence, as shown in Fig. 54,

during the setting operation periods Thl, Tb2 as the

time excerhohdd véhe period. the settin .

operation of the curren E@%%rgge %Hﬁ%ﬁﬁ% %$Q§§8888rPﬂit of Fig.

t1aC signadnfigueed WwYEnChr GH y arghed ot 1t

shoul d be noted that the égﬁ"?ﬂg %%lglfé?i%%ﬁg]fl% a mirror TFT

cli3®nta capH@ifcyeidi@endi;gpgsed | sisgnal. Line

drive circuit mght be cargﬁéd%bﬁp'on f d%??“bggﬁiﬁéﬁz and a

*aiftaioriid 2FTor133e T biPenLREHAL

carried out by utilizing bot hegf pﬁ]@%é;r%ﬁ%é;qm?(?,the abllity

tafe Papsd nof acceitein \WuireRntPihe odt i §69Q::5t s PR circuit

ng signal line and inputs a constant current not '

rélcrngens is iapuitded shgoaghi the duleeed 1 8RL £4 :

for gi xel will be described below It is defi nedT'n?jﬁ'szte3~ 1138,

R& Shgneetting operation: tyidarniddOutCODhLBYESLE ONedin 1f the

Fig. 49A It is defined that the pixel is that of
Tapferisty.csayBtheitgansa totisgcohBByeEi i ehki diferent source

Hg.vvev r, in the case of this pixel configuration, it

i rﬁé‘g&é’éﬁ-eﬁ@ theryardatioheofethenlaopenaks 06F Wehd current

respect to the current source circuit of the pixel,
F%B’Eﬁ‘?‘ﬁgr gFS‘F‘e‘Eh% HTRRL sfoundeyiaigcuiftattol shet beght emitting

B B8 TR oD B ofhe Fatria nelepenet bom teetius pmirent souzce
B R Lo Pl B3] o il danritioms cpoanikes Fof she aperations
ST ErR EPF SPLRAe i Ak ahabnpnEaF sper debuang 1127,

oot hogs o P61 HHIE BB b P e A EPEERSPRAs to the
daelwnsroWhd R1kbault! BB ¥4 2 apfi%edRo a pixel of Fig.

49B. However, since the directions that the currents fldw are

different, the polarities of the transistors are contrary. The
pi}_cel showninFig. 53Ahasg thé current souréé TFT 1129, the capacity
element 1131, the.maintaining TFT 1133, the current line for 'pi#el
1138 (Ci) and the like. The current line for pixel 1138 (Ci) is
qonnected to the current source circuit 1137. It should be noted
.that the current source circuit 1137 corresponds to the current
source circuit 420 disposed in the signal line drive circuit 403.
The case of the pixel shown in Fig. 53B corresponds to the
case where the circuit of Fig. 7A is applied to a pixel of Fig,
49B. However, since the directions that the. currents 'flow are‘

different, the polarities of the transistors are contrary. The
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First, an inmage display operation, that is, the

operation concerning with a transistor for swtching

and a transistor for 103 driving of the pixel or the

like WIIl be described bel ow. However, since it is .

al nost the sane as the case of Fig. 54, it will be

briefly described. First, the first sub-frame period
$Hxellsshown inFdd.. SBEhasS6RR du | lyige &

of Fig. 130) is selected | ?rééi ﬁ%_\}’(tlf é.‘fn‘g‘%ciﬁgﬁtlﬁez%i%%%éapacitY
silgmainti $13 hpaheank friomftey SFenalad |

nuneral 1121 in Fig. 13C)i;}ﬁ9rhi sms]% ddeoegiegc'(r’fg eﬁg@ﬂiﬁe for pixel
ddd# (§1)rapd cdentlakeby Thel tageenbUlind #BY fi%el 1138 (Ci) is
represented by current. - Then, when the Iighting

FerRegted to Sheeonmantdsothee Rebticuih1 i BETEI £ RAGOH be noted
gEZ Is initiated, and it is nade scan the sane as SFI
Shsetemustenthsonere sibehiankl Peidorte¥pbrds to the current
Initiated, and It is made scan the sanme as the prior

BRET SRR T 42Acd1igprsed dngthe Gfignlad. 1igbtdigreetiiredit 403,
Ts3 is_shorter than the length of the address period

Ta3, foOrcPPrididieseef theocusnent sSpecief TFTAl129 arbh®ifferent
bapyLLied video %ignal.is deleted. O, it is nade not

PasEetRe (UM &Rl SheRghni Fidd} i3 and thiengideli showhnin Fig.

gger delete ~_the second scan line (second scan

?I ne ?&%ﬁ %rtf SrCgnnesEiops QE|the e@racidy Bjemens, 1131 and the
I 508 AT b A e et sha e
SELEEL 8 PR B RSB B0 TR inets navin
PR L Tt R ST
o he i Ear Sent S AN SRR TR B e wrve

Hemypedieninen 5 it 6 Lo 0S40 Y Soner. 14ne
agwording to the video signal. This corresponds to those of Fig.
13A, Fig. 13B and the like. In this case, the signal line drive
circuit has a signal current control switch as shown in Fig. 1
and'Fig. 2.

Then, the other type is a type in which a video signal is
inputted into the signal line and a constant current having no
relation to the video signal is inputted into the current line
.for pixel, that is. corresponding to the case of the pixel as-
shown in Fig. 49B. This type corresponds to those of Fig. 13C,
Fig. 53A, Fig. 53B and the like. In this case, the signal line
drive circuit does not have a signal current control switch as

those of Fig. 29 and Fig. 30 does not.

- .

Subsequently, & method of driving according té the
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current source circuit of the pixel and the input
operation can_104 be carried out at the sane ti ne.
Therefore, the setting operation of the current
.source-circuit of the pixel nay be carried out at any
time, that is, may be carried out at" an opti onal
timng. Mreover, the setting operation of the current
885pE6tichE Ql,getlig_;pm £y | e signal . line drive _
circuit ma)r:/) be carri ed jal]ébt% %%??%%‘ﬂ@i{:bﬁ?f&?@éﬁe tQf timing
therpe F DekEUtNe0 chBg GRLL Al 1 3f o he sour rent

source circuit of the ,pllgx}é‘%mb%ﬁlgﬁ?fﬁr itg’ae 8he. the ¥ime tone

&pecidnisiidd willar vRXaBBES i bha ggh.Xwgi ﬁévgé@?ﬁ Etghfsp %s changea

franme period into the first and second sSe

depending @medn otte tybded vk :Liéw%n@etrl}%t ic%?lfigurations

period, the setting operation of the current sourc

efr thet sdhnkle 1nneelddibme keifaiitsd Qb@ciffgai ,the already
second setting operation period, the setting operation

&¢scxieedurinethe ST« @heireCthe ittty $p8Ralt1bh"6f the signal
drive circuit may be carried out. Fromthe

He Guineonitentti bedmbavarent Gohras tirkdit ak$varried out
care of the fact that both of the setting operation to
3hEhe gamentime witbahel inpat opbrateopi, Xle 80HiHHRE the setting
setting operation of the current source circurt of
WfFatipmes the sdongd dineuvirivamdotcdis cortheGurént source
at the sanme tine, these may be carried out at any '

PRIt d5eRPEiRAT AUl Ly ddmddied .pHenod, &hetdeid i0Jdriving
ir%rg ration to the current source circuit of the pixel
§ BE3AE5 Yete dbe tUning pf thrskéikpagiamkrationsoftingsignal

rati.on of the current source circuit of the signal
ﬂ(}ﬁ%ﬁ%e%%ﬁ"\‘?e”&if%bitt gﬂa‘g/h%éﬂb%w%cﬁqsme Kémguitthend the input

- HRAAOBRALLN (e LheaclY el Source il o the

e carri
o RO B 0l S R T (e Set L no
I's caphigd,Othe  dhddQ S RS Eﬁgglp@{mi)g 4 Sonich the current is
inputted into the signal line according to the video signal will
be described below. Suppose that the pixel is that of Fig. 13A
or Fig. 13B.- Suppose that the signal line drive c¢ircuit has thé
configuration of Fig. 3B. The timj.ng chart of this time is shown
in Fig. 54, |
Defihing that tones of 4 bits are expressed, and for
simplifying it, suppose that the number of sub-frames is made
4. First, the first sub-frame period SF1l is initiated. The scan
.line (first scan line 1102 shown in Fig. 13A, or first scan line
1132 shown in Fig. 13B) is selected line by line, the current

is inputted from the signal line '(reference nui'neral 1161 shown

in Fig. 13A or reference numeral 1131 shown in Fig. 13B). This
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105 and the setting operation of the current source

circuit disposed in the signal line drive cirjcuit is
carried out during the period except for the

sub-franme period SF1 is shown in the timng chart.

Next, the case where the pixel is the type of a pixel

which inputs a video signal to the signal line and

dudRESE § CeRgt C t l.at i to the video:

~ signal into thga?:'blﬁ‘g%{:gﬂﬁﬁgg 1f"%)‘retrbef >Y51%,e°aﬁ&gpﬁé' Then, when

R LiBE+eRG P A 00 Gis1t S Gk ugge circui

the. pixel galzéol t he isnp%tS operjgﬁtng'c%ﬁﬁo?eﬂé S&’%’r"%fr@ﬁ‘e period
SPZ igtinibEafEdE #t B mhhEtsd timhag shant on a .

nmet hod of driving in IP’%e csa%%g ©t %h%%(se %hogﬂb?ﬁquently'

thegRext3dubSBPans F&eVea IgF 4G inPribtEd! okl 1¢{9%nade scan

di spl ay operation, that is, the operation ~concerning

thiet hame 40 8BRS towé Wér SWiln& e AMhAH bRNG St
driving of the pixel or the Iike wi ¥ Lﬁ%ﬁﬁ?hft%g period

Tédsts ished teel thian ShecEehyth Tadl #Pthe! S8 5668 poT-1l0lE forcibly
case of Fig. 55. First, the first sub-frane period Sk

makingi ikaeet. eflbe. Sperificwlly) iide iﬁ@&t&b&evlgag fignal is
eo

Fig. 53B) is selected Iine .by line, and the vi
dglgkgd.i 8Ti nptit tednddomdtheamisgnak tupeentr ehe6886Cthe 1ight
nuneral 1121 in Fig. 53A, Fig. 53B). This video signal

epithing foviepr elemedebytodalage, hhe sbcobRy S€an line (the
represented. by current. Then, when the lighting '
SBSBPgdS%P }ine el W93 ghawn IthFigndBRh eubtheasecpedi odan line

1?55 %%B’Lni_ti ated, and it is made scan the sane as in .

e ll%}ger]i%) é‘;ﬁl?eS%‘B‘é%Géﬁﬁ Py Yime n@hen, the video
=Bl SEaBEHk R, S5 e T S M et ST an
npEISA e LANILIL, RE Lo SHOTLEl LI LR e
180inefibtedPOREEL CALLY; s OEd N T etesdcglxi dtetge 1soa6me as SF3, and
similarly it is made in a non-light emitting.state.

Hereinbefore, an image display operation, that is, the
timing chart concerning with the operation of the pixel has been
described. Next, the timing of the setting operation of the current

- source circuit dis;.)osed in the signal line drive circuit will
be described below. As for the current source circuit .described
here, it is defined that the setting operation and the input
operation cannot be carried out at the same time. The input
operation of the current source circuit disposed in the sighal
line drive circuit is carried out during the address periods (Tal,
- Ta2 and the like) in the respective sub-frame periods. Therefore,

the setting operation of the current source circuit disi;)osed in

the signal line drive circuit may be carried out dufing the time
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signal is deleted. O, it is made not pass the current
through the li'ght emitting device. In order: not to
pass the current through the light emtting device,
the second scan line (second scan line 1123 in
Fig.13C) is made line by line in a non-sel ection
state. Then, the TFT for deleting 1127 becones in an

t fl ' (S
T Dt O i J e portORE RS Bsiots M g, 81, auring

$hles egitednlgy opkRatignt ~fRLamk: SF4bs_iniiiaged,
Here, it ilg ngo Eagg ggggotﬁﬁe@%ﬁeégg ?ﬁe{zéﬁbﬁ*’P%n%xcept for

fbel addfé8s patibd) "(:iﬂeaﬁéftiih?! épé@g@it’:)l%]io?n@?xg Hﬁg{]&nt source

emtting state. Next, the setiing opera

cdrcuit dbspesediictht sOindDQ iMeX gk i iped. .
bel ow. In the cases of F?égr; 53A, g%gé Jt"'#;&ls%?tﬂl%yggg carried

Opér al t sirouild be rMudEBhas MHS Betitiny dp&fatin J¥ Eﬁé current
and the input operation cannot be carried out at the

SgRECet ChecuThel bdposed tie t9@ biG8a0Pesabi @RiPE ¢f¥cuit might
current source circuit of the pixel nmay be carried

Beit CafFied Quie onlye dulréngt bbther reh THOWIC b r 64 thdfsett ing
t he gixel does not carry out the input operation,

PRETAFL0n| Rayidie (manrded egtoby dtilnginhebétNeomNal: periods.
the current does not flow through the light emtting

devi ce¥he &t tvRg @b e piked Whithelmuit®eat veas6Ceignal into
gﬂécuit dj sposed in the signal line drive circuit may

& cHT TR © R4 PR & iganatandptotorenthmoiemedditing to
f&gkﬁg¥kpeisetihn operation of the current source

Gircurt ol “¥he: gitQ %%%_r@é‘rtrlwe Sor. pEpet Milldabe flescribed
O P I .gel gl |g ng the one frame period

| Nt o tﬁi;pfl%se%rlg'ﬁgy & E%n L?e?%?ﬂﬁlob%‘?%tﬂi’éh‘{%éﬂrmt is the
édhfiﬁhfé{f ' ergtion period, the setting

operat i on o‘#n ﬁ]qié?%%?réﬁg'sgﬁﬁc%d%a% fhgt the mixel} is that
JRYiRE qakr i PHy0Utggand | N the seco g setting '
oper ation peri od, ? értgi t isr?t&'osépatg B oF thfe Wdder-eHowever,
ogheecddd oFf tR¥LIp Bl RELELQNLLLLRE drive circuit

may be carried out? g Qgthoﬂ, £L5% necess‘ary to carry
outthe settingoperationwithrespect to the current source circuit
of -the pixel, too. Therefore, a method of driving, that is, the
timing chart becomes different depending upon whether the setting
operation of the current source circuit of the pixel and the input
operation are capable of being carried out at the same time or
not. First, the case where the setting operation of the current
‘gource circuit of the pixel and the input operation can be carried
out at the same time, that is to say, a method of driving in the

case of the pixel of Fig. | 13C is shown in the timing chart of

Fig. 55.

First, an image display operation, that is, the ofperation :

concerning with a transistor for switching and a transistor for
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From t he descri.ption described above, the setting
operation to the current source circuit of the;pixe
may be carried out during the non-lighting periods
(Td3, Td4), and during the tine except for that tine,
the setting operation of the current source circuit
of the signal line drive circuit may be carried out.

Taedving rbﬂ:%:ﬂe_pi@zelaoﬁli@g%ﬁf ovg{#\égggq,eirsg?%ih%gggow. However,

where the setting operati

csinvetidfid hagiselties ied.out _in the_non- .
lighting periods (Td3, T éé‘% t g" Sﬁﬁ?f?gnﬁfﬁer%dsﬂ will be

IrBiafitly SHdscaised Ne setting operation of the current _
source circuit disposed in the signal line drive

ci rcui tFisstrartiee st B 6 akd 6 4387 XGept, fQr
these periods is described with r?feg%'edr?gglge]t o%%toﬁé’i%iated‘ The

- 199Amglikar (£itdt shesnt dibes nOEES dhati g ! 1h'c%htié°%eﬁ%tcted line

sufficient for the setting operation w th respect 10

e e emnds dlvecwidiencsiigngl & 5eimbueted OB [hd _
t he setting operation only during %e %on-{%hﬁxﬁenglé&gnal line

F{é;qﬁﬁfe%gpmf-caﬂ-l%z}t herrd ar e3CRS TRigUeIaes sliffal is usually
case where it is desired that the setting operafion

_ : byt yalit@gsur tertt isowayebei Fepicesehtbleby current.
R xel is.-sufficiently and precisely carried out by '
{ REAg'ReN BRg LiohE Lngmpaingd Tebéswhentnaited, LHESE€Fub- £rame
&)E%Tot h%g%:er,i od during which the setting operation is

R O8 1ss ipddiededd. and dtichscmade, seanshhvnshfe as SF1.
Eu¥s % g%ri or .to the resgective address periods, the

non- FIgREIT ' p&PfoleXits SPSr&rBhg peoipde8F3and Lhebiated. and
E_tp}ei§e{ﬂ5h g eration with respect to the current
sour ce C|gcﬁggno?hﬁh§aﬁﬁxéﬁ By BEienrened Bovevép, since the
i8hatd ggt‘%péj f driving i.n the case where the digital

Long Bndf (WL R ING BREiod. 373 hehRit odihan the length of
dReciddiat Ll JA%arel pLenpe Lo the i ng chart, -
Next, a neﬁod 0 a‘rf’rvf%@"f‘ﬁlms‘ueas*et BPL aMidnafrgreifically,
theeinputtol (2866 Degnle! QW WL 1D, L&f DLt is made not pass
the current through the light emitting_ device. In order to delete,
the second scan line (second scan 1ine 1123 inFig.13C) is selected
line by line. Then, the video signal is deleted, the TFT for driiring
© 1127 becomes in an OFF-state and the light emitting device is
made in a non-light emitting state. Subsequently, the next
sgb-fraxge SF4 is initiated. Here, it is also made scan the same
~as the sub-frame period SF3 »and similarly it ismade ina non-light
emitting state.
Next, the setting operation to the current source circuit

of the pixel will be described below. In the case of the current

source circuit shown in Fig. 13C, the setting operatic;n of the

current source circuit of the pPixel and the input operation can
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to the timng-chart. Here, a nmethod of driving in the
case where the setting operation with respectito the
current source circuit of the signal |line drive
circuit and the input operation cannot be carried out
at the sane tine will be also described below wth
reference to the timng chart. First, suppose that the

}mi@(eér:irfe&_hﬁt S0OME isAmE Qimé'?’e‘he?re,lf?r%'f, %‘lh?’B'se%l'f:E%%Sgperation

that the signal line drive circul

odnfthgu catriren tS Bewaden cE:rlﬁui% g Eha 8%&&%%%&#% ﬂce%ried out

driving in this case w be describ

Béf engnciné p tHet tigy Ray bBAsAr L] i h
line .(first scan |ine floz shl(;vv%efgn&ﬁ g]:;aoc f§A,SPg$QHa1 timing.

first Momeovene thad2 sdtihgd NopéfatidB) oS 13§ Yliient source
line by line, the current is inputted fromthe si gnzﬁ

pimeuited bsposed nunthel sidddl 19havark FeFi

reference nuneral 1131 shown in Fi . g. é%%‘);%'lqﬁi&sbe carried

BUfr 8Aring the tdinee eammprtdifey tthd Hoidie @i Gl ithe setting

This is carried out over the period of one-frane

petrabioraiethe shumen tasouneg eidicaitayr apel gitdNbetifiglicarried

Is, a nethod of driving concerning with the operation

OBt rRPeFLEl cably bekor eRamplehedarivedly, dibeding the ¥ne frame

the.s&g}j‘n‘% ol%gra_ti on of the current source circuit

BPEDRS Pt thfe Lixfitaland secanidveettingi operatiobeperiods, in

gﬁéqgibgﬂ b§|SML Here, it is defined that the setting

operationSehhdfnePeFption perddonthet setbopr opetratibe of the
rce circujt cannot be carried out at the

‘g%l'\grrfé&ﬁ n%"%ﬁcn% T o dheoRigel mayhbecoarehed out, and in

r [ & cui the signal line drive circuit is

o Fedid e g Sems iR, netind pdiie @e thiaeperation of

tHhe Idurd QIR i .hs, .the setting_ operation of .

t he é(:ulﬁ rent ggg%%egglrféﬁittéfo' S 1Y S:’§‘i‘="dn(J;(IigF"i ABLYR iQAgrcuit may

e reauti SPpt . be carried out. Hence,

From the description described above, as far as it is taken
care of the fact that both of the setting operation to the current
source circuit of the pixel and the set tingoperation of the current
source circuit of the signal line drive circuit cannot be carried
out at the same time, these may be carried out at any time.
Specifically, in a certain period,. the setting operation to the
current source circuit of the pixel may be carried out, and in
7 -anotherperiod, thesetting operationof the current source circuit
of the signal line drive circuit may be carried out. Here, the
setting operation to the current source circuit of the pixel may
be carried out at-any time. Then, in Fig. 55, a method of driving
in the case where the setting operation to the current source

circuit of the pixel is carried out in the sub-frame period SF1
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as shown in Frg. 10, during the period when the

respective scah lines are selected (gate selection

“period, horizontal scan period), only the initial

period, it is made so that the setting operation is

carried out while the input operation of the current

source circuit disposed in the signal line drive

@ndcthé sextsimpPppdra b i , i %15 . .
respective honrgiozgnt altsg'ggg%f p;cg% lozﬁm:tgﬂ,ié &g%ltt F fjrouit disposed

dpethe isdrgradr 1 ode Wrive 2ispased s ldarsh
that that period may be corresponded t?&tﬂgesde%c the period

exgeppefondhe fnbasramewedivdse1 dd shlodd ERAPYe timi g chart
operation of the current source circuit of the si gnafl )

|l ne dNexe, cihecohase(vhpne threpakednis Ahe/ikdpe & Wglikel which
is carried out in a period of sonme tens of
pBPBERt agebdeetsignahd o e sjeniadd 1ider bRE ihButs a constant
remai ning period, the setting operation of the _
EUFrent "etrxelatingito dhet ddsiogsdlgnalli Aatdr the current line
ircuit may be carried out. Specifically, one frane
ggF iPiF S inc g dbes ot ting pppreot iborof dheatuscant pesiredscircuit
aﬁd lt1he _seilti ng operation periods. It should be noted .
Phathankikeheard  the dlnmk aperabion eanmet remicanmted out at
Eﬁ%cgi teoé the signal line drive circuit is carried
Ut StPei tihece vt o TAingchars wh & mathed of driving
cugrent .neither |eaks nor enters another
s EASELEE G peRel, Sheun ™ B San: Rah, cors dt shown 1n Fig.
ghters, in that state, the setting operation of the
current source circuit is to be carried out. Then, the

etti rat.i 0 e _carried out with_the
breci caane 3! SPale W n P SRS thatnks. | the pperation
@dhdédEm \ : td Qperation qf the .
curr entﬁis%taﬁggle é%gﬁr}i%@%}s& hfe&g R S aB?‘i J&apsistor for
dirieing ofNthB Gase ISt Qr 2 kn Fig. 2
‘the t r%r?si gt E?% A, O%f gir}%elé]f%@% gﬁst}g%?k?ﬁeé%%fbed below

sHowsvelt, i9 dhnashehtie dN&RNidLde 208 §5; di sposed
as in Fig. 46, the current neither

First, the first sub-frame period SF1 is initiated. The
scan line (first scan line 1122 of Fig. 53B) is selected line
by line, and the video signal is input-ted from the signal line .
(reference numeral 1121 in Fig. 53A, Fig. 53B). This video signai
is usually represented by voltage, but it may be represented by
current. Then, when the lighting period Tsl is terminated, the
_‘next sub-frame period SF2 is initiated, and it is made scan.the
same as in the sub-frame period SF1. Subseqﬁently, the next
sub-frame period SI-‘; is initiated, and it is made scan the same
as in the prior period. However, since the length of the lighting

Period Ts3 is shorter than the length of the address pefiod Ta3,

forcibly inaking it not emit. Specifically, the inputted vidéo
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| eaks nor enters another current, it is not pecessary
to consider these. The present Exanple is capabl e of
bei ng optionally conmbined w th Enbodi ments 1-8 and
Exanple 1. Exanple 3 In this exanple, technica

devi ces when performng color display will be
described. Wth a light emtting device conprised of

sigaagansCabletdavi 62, {ped %&@ﬂﬁﬁ %%%gﬁgh%g%ilﬁgle{elﬁ cthrough

dependi ng on the col or even ough ¢

$hREL IPINEniGe 1 hg Ee4BRld S bedditndi Qﬁt%s:ﬂ% iﬁ{&%rent through

device. In addition, in the case ere

shetligigt edd\titdfig@sv 6t &iHY QEéﬁ?ﬁ\é%gaﬁ E{Eﬁe H@ci%ned scan line

deterioration degree is differe endi ng on

$dP3rin Wi, 1Mbeniaaider 1iAg §9! Oine iSR! A¥n Vet feltion state
light emtting apparatus using light emtting }

Haenedhe TEF Fouslelentimorl 2 TBEL6RE sAfar BRFL5€4tb0 the pathway
adj ust the white balance. The sinplest technique is to
CheRgdheneunugnt thlgsisols dut of £ @niEnt cahdbe madeMt'h 4h-11ght
t he E[xel. To achi eve the techni que, the magnitude of
et FEpE SEAte -Chrkremeniky ehbe sietentshixdmk SPEis initiated.
ﬁhanged dependi ng on the color. Another technique is
s tilfcailfe Bademsan ithersgme #s (tBe tabbEEamEoseriod SF3,
tqﬁ 1xei, signal line driver circuit, reference
YoNsTHAT Ltt¥eht idupede Bmdatmentlkeht|emibeingrstate.
as shqgn 111.in Fi%s. 6(C) to 6(E), the WL ratio of
two tr er?%"f'stt&gss% APAEPeFREEOR rentthei ensreptrewitce Tircuit
ed. endi on, the color._  Thus, the magnitude '
%f%egéggﬁeﬁfi?gb%giq%ﬁ:ﬁdtbeldob?ﬂewpi lethemgasgs of Figs. 53a,
sanged dep gi on_the color. Still another ] .
e Gu&si 2:'1 gqgﬁgﬁa iop o etr*bq Fugrent source circuit of the
pixel and the input operation cannot be carried out at the same
time. Therefore, the setting operation of the current source
circuit of the pixel may be carried out .duriﬁg the time when the
current source circuit of the pixel does not carry out the input
operation, that is, it may be carried out during the time when
the current does not flow through the light emitting device,
The settingoperation of the current source circuit disposed
in the signal line drive circuit may be carried out during the
-time except for the period during the setting operation of the
.current sourcecircuit of the pixelbeingcarriedout. Specifically,
for example, largely dividing the one frame period into the first
and second settipg operation periods, in the first setting
operation period, the setting operation of the current source

- circui_t of the pixel may be carried out, and in. the second setting

operation period, the setting dperation of the current source
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I'i ght eni ng pefiod.. The technique can be appkted to

either of the case where the tine gradation:pethod is

enpl oyed and the case where the tinme gradation method

"is not enployed. According to the technique, the ‘

| um nance of each pixel can be adjusted. The white

bal ance can be easily adjusted by using any one of

Cir&Udtnfitqide sdgmadodtineatirdvet ledrenfit iﬂalysb%x@ﬁﬂ'lr&ed out,
may be arbltrarlly conbi ned with Enbodinents 1 to

and ExErphddre dasgriptivadeiserd bed awxse,exnawea;tﬂdgeoperatlon
gpﬁﬁrances of the light emtting apparatus

% CoffdBteBt appEFat adycultihé phespikelnmaptbencarried out

Hhkkn descrl ed using Fig. 12. Fig. 12 is a top
view gf “2 T Yht 15 ing Perieds ATAS . fBd4kd and durtialg the time

rate . on which transistors are forned
?gcgég:?é#hﬁﬁ% HRa RS Rt ERY Aperdtion o2 (B)e curgent source
% ional. view.taken along the line A-A of
Eiféﬁlﬁ%%kcﬂeaswrﬁ%lqa@stescirepaggu@m.cmm out. Then,
k I Fi 12(A). A I
igkpfga 9@goéhrﬁetlll6& g(ngsof ! %‘?‘E(I{W évsl'keﬁazgénghe setting

materT al I's prov?

EHEN AN
R R C—
B a s T G -
dipeseddn 40@48i ghhus) i A QPRI e %&§°Qs4cgg%ﬁ%eg Gyt during |

source signal line driver <circuit

Wigpelrilddnexdepvefositidid e&&%ﬁ% and r
seal ed by the substrate 4001, the sga??%gg#; &l"%"fh reference

Woddhe tEmindechzest i ng material 4008 with a filler
materi al 4210. The pixel portion 4002, the source
- si gnaltl pheuddi vematied thit it might be not sufficient for the
rsettlng operation with respect to the current source circuit of
the pixel to carry out the setting operation only during the
non-lighting period. Specifically, there are cases such as.the
case where it is desired that the setting operation with respect
to the current source circuit of the pixel is sufficiently and -
precisely carried out by taking a long time, and the case where
it is desired thgt the period during which the setting operation
is carried out is increased. In such cases, as shown in Fig. 9,
prior to the respective address periods, 'the non-lighting period
_ isfbrciblyprovided,andthen,thesettingoperationwithrespect
to the current source circuit of the pixel may be carried out.
So far, a method of driving in the case where the digital

tone and the time tone were combined has been described with
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4003, and the”gate signal line driver circuits. 4004a

and 4004b, whi.ch are provided over the substrate 4001,

include a plurality of TFTs. Fig. 12(B)

representatively shows a driving TFT (incidentally, -

an n-channel TFT and a p-channel TFT are shown .in

this exanple) 4201 included in the source signal line .
dF?@%¥en€¢r?ﬁnﬁhe4®@®1ngndhaﬂterng&tm;éTEEtﬁ%g20§n&£i@@ﬁb in the
in thzﬁgixel portion 4002, which are forned on a base

fTRHF 44020 13P208 toreniid L dep-admnnidled GBIV M th reference
n-caﬁgggl TFT that is manufactured according to a

k¥ {f389i Shaskd Hegte t hemelthoingt dEAT1430in 80E @be where
qfchan%%l TFT manufactured according to a known

nElh 88 Ctdngs QReFRFLom & idihasRAneTETL A 202 clnréent afduss circuit

P s DL A St Th AT g it cannot
e RARa(AELR 1R Yo S EaT i v ateios sbes betow with
e A G Conduct e T e g

or O naF B sLbBRRRTHREL PR HELLThL Kiba s 0. 109
oe Rt dong! SpBNR ngl en el k5 S5k orronst 10 o

thansees SONGN Gl i |4yg adged with galljum 113 ma
be used.ﬁ%trllri nsul Z’?’Pﬁg‘ %hﬁ% 2°F¥Jr%~r %gd dpathed Ofydriving

phxtetielaekr vde - ' ing.filma4302 is .
for rreJEJI with an %;ﬁ?ﬁg?ggg?%ﬁeiﬁwﬁb BrEeRRnpe d& the timing

ehactrofderig0310ln the opening portion, a |ight
emtting layer 4204 is formed on the pixel electrode

4203. THhesddmgNtinemi{ELrBY S8%RT 14204 of e
using a known light emtting materia ofgﬁﬁ%?égngég' 13A, or

TRt sonn Ling Mizshobn £6 #1. 198N s YEIdd{Eh 11ne by 1ine

{rl?é (ac:rdriléntelitshglrlgiztieclioi\fl\zl:orrn?ltic;ul 6}r o gl'qt (m)norrerlfl '

. signal line (reference numeral

1101 shown in Fig. 13A or reference numeral 1131 shov;m in Fig.

13B}. This current is the value according to the video signal.
This is carried out over the period of one frame period,

Hereinbefore » an image display operation, that is » a method

of driving concerning with the operation of the pixel has been

described. Next, the timing of the setting operation of tﬁe currenf

‘Source circuit disposed in the signal line drive circuit will

.bedescribedbelow.Here,it;usdefinedthatthesettingoperation

and the input operati_qﬁ with respect to the current source éircuit

cannot be carried out at the same time. The input operation of

the current source circuit of the signal line drive circuit is

usually carried out over one frame period. Therefore, if it remains
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mat eri al and @ hi gh nol ecul ar wei ght (pol ynet).
material may be used. As a form ng method of the
light emtting | ayer 4204, a known vapor deposition
t echni que or coating technique may be used. The
structure of the light emtting | ayer 4204 may be
either a lamnate structure, which is fornmed by

AP bt Erdfi | fheorething epetmwtton NHEEROLYAEE orlie circuit

t%a@ﬁ)or;ati on layer, a light-enmtting layer, an
2t eth? H9nahsidde driive tayenitacdnaAst Kb eSdFHba o%t. Hence,

énj ction layer, or a single-layer structure. Forne

Oh THE i'ghE18m 10 rdprine topériiodavhen hage “fective scan

_{ﬂg%%g of aﬁconduct ive film(representatively, a

conduct P& q‘i’ﬁd_ Elﬁﬁ%ﬁﬁ_i—ﬂgtébumemﬁmd,dmmonm; scanPeriod) ,

&Liéy%hegf Lf:S jaln constituent, or a lam nate filmo

t conduct Fvdt AeTHhoghdl biist medecondbetti thefédtfing operation

fray . i Qht Lel di ng. property. Mbisture and- oxygen

exi s#t}% r%gedor?g%nwﬁﬁbigr géﬁe“@?“?l@%%ﬂtﬁm oR2Gheandrtriedt source

dilyH; ey itd l.a 4204 are desirably elimnated as :

much as Iag'cftsdsc{%de.l%gﬁle thofateddss dxivechhrculitdési stopped.
emtting |ayer 4204 is

Sy ty iRt hat.the |ight a
SRR K S Boh ocguntioa. the

, oxygiggf nggaﬁ%igét%e:re%%n df‘yﬁ'@%oq%eb‘f'kg hgé(g'gig?ﬁ;; glpted that
thhe abkeyveqd e ' iti [ nabl ed in

a 'rru??i - chaan‘%g: b%et@ ﬁggbggj‘é’ﬂﬁgg :Irt-olt gg‘lel %@%ﬁé‘&? leL?l;: period.
hode 4205

deposOri, ais apRhal N Fig N1 2ddi the ca
is applied with a predeter m%n%%q\ggpﬁa%%?r?ﬁl?ﬂé’f the current

sebuve-clescuibed sB8EIgna hhdht g£{dd t dgvi ¢e 4?.' > i

gonstitut ed by the pixel el ectrodgg%g%gg:él)ﬁ&bg?u nRpexration
of j yhdeenistignad ) liayerard3h d 1he,caLh g8 8203 g

formed. A protective film is fo_rm?_% gn ? g 'éﬁsmogﬁ rigene of
PPFFARSB0AS Qut ob\re Fhambirglti il 808y 98V EER 4798y perioa
tghe protective filmis effective for preventing, '

e setting operation of the current source circuit of the signal
line drive circuit may be carried out. Specifically, one frame
pPeriod includes a plurality of horizontal scan periods and the
setting operation periods.

It should be noted that when the setting operation of the
current source circuit of the signal line drive circuit is carried
~out, it is necessary to carry out in such a state where the current
.neither leaks nor enters another current. If the current leaks
or anther current enters, in that state, the setting operation
of the current source circuit is to be carried out. Then, the
setting operation cannot be carried out with the precise value.

Hence, it is necessary tomake it in an OFF-state before thé'setting

operation of the current source circuit of the signal line drive
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for exanple, -oxygen and noisture, fromentering the
light emttihng’ device 4303. Reference nuner:al; 4005a
denotes a drawing wiring that Is connected t'o a power
supply line and that is electrically connected to a .
source region of the erasing TFT 4202. The draw ng
wiring 4005a is passed between the sealing materi al

{ 4001 and is then electrically
A0 o R ORI T S st
Ani BO C ctiye fllm 4 the sealin
naltgr%‘glapﬁohlgoﬂgélgldaés/s r#at ?ﬁ i‘ll?(ea ¥e errra%’lér case where

I
oo conTEoST L] aapbaed 82013 Flve 1er‘l(’f"r1c‘f‘1?{ﬁeﬁgt peither

beaksiod ehr¥oy, mater|
an FRP (fi bergl as%ogg?yhf%g‘rqge?% F Jt@I %‘2 nﬁcgtsgarg lﬁf\’/lf’onSider
thesgvinyl fluoride) film a |vy| ar film a polyester

film or an acrylic resin filmmy be used.

Al t er rEheé palegsent Ebamildayi '

al um num foil is sandV\EApcﬁe y %éf(&%l‘% b?an\%}rlg?%g%ombined
WitlarEmbodimenys be- 8isenld klumyes,1a cover materi al

.needs to be transparent when [ight enmission is

directed fromthe light emtting |ayer to the cover

J15 material. In this case, a transparent substance
glass plate, a plastic plate, a polyester
film or an acrylic film is used. Further, for -the

flller‘hﬁ3§ﬁiﬁﬁam21©, Uéchamcaledecﬂc¢mgﬂuﬁﬁ@dtﬂbfﬁing color
herrmsettl ng resin maybe used in addition to
3%\% mﬁ@nltrogen or argon; and PVC

poI y chI oride), acrylic, polyimde, epoxy
r esi nw% i% %l%ltﬂi\}Bg( @@‘WmWOMDMEy:ﬂaof) anobrganic EL

c(ﬁetlaé e vinyl acetate) may be used. In this
exanpi‘e, HitT FasanskY iagH deperdingtosr the.color even

EQJ{E,@-PEHE]}_-ehltl heaivn}.argge r1:&1‘?3' éézxrlng Ja%%i%ﬁ%%sfsd ts%%g%.%.re%sgg pf!l?e light
emittingdevice. Inaddition, inthe casewhere the light emitting
device has deteriorated over time, the deterioration degree is
different depending on the color. Thus, when performing color
dlsplay with a light emitting apparatus using light emitting
dev:.ces various technical devices are required to adjust the
white balance.

The'simplest technique is to change the magnitude of the
current 'that is input to the pixel. To achieve the technique, |
the magnitude of the reference constant current source should
be changed depending on the colﬁr.

Another technigue is to use circuits as shown in Figs. 6 (C)
to G(E) for the plxel signal line driver circuit, referénce

constant current source, and the like. In t'he circuits as shown
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subst ance (preferably, bariumoxide) or an ..

oxygen-absorbable subst ance, a concave port.i an 4007

is provided ont he surf ace of the sealing materi al

4008 on the side of the substrate 4001, and a

hygr oscopi ¢ substance or oxygen -absorbabl e substance

4207 is disPosed. The hygroscopi ¢ substance or S

&?yﬁéﬁs-dbﬂé_BabﬁdE)suphéawﬁﬁ 420l ict heldebAnbi8tors forming

%Egcave portion 4007 via a concave-portion cover
eflgFentoBisgen Ghacuiheibyghaﬁgeal@ep§ﬂ5§ﬁ€n@@ &e color.
gen - absor babl e substance 4207 does not diffuse.

%{é cofRaVRRgktuds, ofotbe careenal td208 dmputh +a {Zhge?ixel can

ggmﬁnm§ And iis forned to allow air and noisture to

pasSttRgBtgHeRsRdiRY orothel caloke hygroscopic

substqﬁfe r ox¥gen - absor babl e substance 4207 to

pass throtgh®?ehEepr deckindgust ihethyghesgepithe length of a

ELORFEREES B P Do trioh Lsrohrtiae: jasmtteo ea e $d @iither of
B R EKL She' Elline @ adar ik et ok 18 remplogsid and the case
shoss e s ageclote g0 e ormed 00
bl dueD i HRINAR SF adihdiictel coam |9 addusted.

“SOamenanisk o0 e SPEO0e e L

o2k trHlRnRP Y & ‘1‘»&5} d t FPC wiring 4301
on the FPC 4%%6 are e?%% r}Ea ‘y‘ggﬁﬂﬁ%Fé% via the

conduhiigeekambes - atBi le may be .
arbitrarily cotr,Tbi ne %i@t %;E%‘gggggreiﬁt%omri?%f%g8’%}3““3031‘“3“5

1Etens end Bxamplesxamphg 2 A |ight emtting apparatus
using light emtting devices are of self -1light _

enjtting type, so that in conparison to a liquid

Example 4

In this example, the appearances of the light emitting
apparatus(semiconductorapparatus)ofthepresentinventionwill
be described using Fig. 12. Fig. 12 is a top view of a light
emitting apparatus formed such that an element substrate on which
transistors are formed is sealed with a sealing material; Fig.
12(B) is a cross-sectional view taken along tﬁe 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 sgaling material 4009 is provided so as to enclose a pixel
portion 4002, a source signal line driver circuit 4003, angd gate
signal line driver circuits 4004a and 4004b. that are provided

on a substrate 4001. In addition, a sealing material 4008 is'
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crystal display, the light enmtting apparatus offers a
better visibility in bright portions and a’'wi,der view
angle. Hence, the light emtting .apparatus can be’
used in display portions of various electronics. .

El ectronics using the light emtting apparatus of the
present invention include, f or exanple, video

PROvided otegi tiad piREIPORE 108N £, LN G otireR &Y, di‘ iiﬂe driver
mount di spl ays), navigation systens, audio re uc

gbytedt 4Mihand tes gaitdl 9igndlavtid dﬂ%&oai%ﬁits 4004a and
not ebook personal conputers, gane machi nes, nobile

499ty mBHusn the pinall.spo@ﬂ:tifdm mombhé%oﬁ@&%ﬁﬁal line driver
nobil e tel ephones, portable gane machi nes, and
"e‘f-’é‘é‘t‘*%r‘ﬁ@:’ooéké)th%ugdtel shgnal epimsldeiverdevi-easts 4004a and
‘g%ow ded with. a recording nedium (specifically,
AR exerzpatapbuding sgbatraterddiolg tieslisemldmemhtefSal 4009,
@ tal versatile disc (DVD) , which includes a
p’&‘fy & mﬁeﬂ%]pl"é%ﬂﬂwgﬁﬂagsﬁ)mlller peatexianr4210.
in the _cas of nmobile 117 information term nals, since
t he d %31 PRELYPB W07y ere sounppséenatledine driver circuit
3{5 the erm nals _preferably use the |ight
e ‘t|

BSa?% %sgiQWa&th@aﬂréyaﬁwaegcmbsm iand 4004b,
f e BB S Sl e s
".*'nf;ﬁ?@%ﬁef?n‘f% ") Bt %?%%@@@%ﬁ'gonslf%% enid¥iving TeT
ERRAR Yy 28, BeBREhTHEH aRd B-PhaRbeanTFm age shown
Tarchies @?ﬁ‘?‘é%?.’ b ’“s%ﬁlf%é)“%eﬁi 3?"‘8#? 'S99 de el Mg ariver
diT i tSed 63 hﬂhtarfﬁ&:&%iﬂg T‘fﬁpfzo inci0& d”fﬁ §t6;_91:f%1 portion

back light, and thereforé a dlsp ay portion
4002nemiidMase IFogied BhYS! Basdl FRHAY 4538 . be. oD ai ned.

Not e

In this example, a p-channel TFT or an n-channel TFT that
‘ismanufactured according to a known method is used for the driving
TFT 4201, and an n-channel TFT manufactured according to a known
method is used for the erasing TFT 4202.

An interlayer insulating film {leveling £ilm) 4301 is formed
on the driving TFT 4201 and the erasing TFT 4202, and a pixel
electrode (anode) 4203 for being electrically connected to a drain
Of the erasing TFT 4202 is formed thereon. A transparent
conductive film having a large work function is used for the pixel
electrode 4203. For the transparent conductive £iim, a compound
of indium oxide and tin oxide, a compound of indium oxide and

zinc oxide, zinc oxide, tin oxide, or indium oxide can be used.

Alternatively, the transparent conductive £ilm added with gallium
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that light em.tting units include all information

di splay units, jfor exanple, personal conputers
tel evi sion broadcast transmitter-receivers, and
adverti senent displays. Fig. 22(B) shows a digital
still canera, which contains amain body 2101, a

di spl ay portion 2102, an inmage receiving portion

2408, beopasaij on keys 2104, an external connection port
2105, a shutter 2106, and the like. The |ight

em tti dp dppalatingofiiheszosess c
applied to the display portion 2?%3”“*@3%%%@? B?ﬁgi electrode

42013 2406 thiel irearlaita nyhevi 480 ke fc?l%(e%i 1%&%}&!&&% portion

with the present invention. Fig. oms a

dompadeon whiechizeht alastroddi mopodxnzg% Gaskn
2202, a display portion 2203, a keyboard 228%e 5 Bortlon a

e thaniEshng ClaxeT 4a0Usi220med pai Phé wm&qe%%%de 4203,
and the Ilike. The light emtting device of the

pEs dAghtnehttbrg ceayethd 2apphiagabé GEdheedlisalnd) a known 1ight

~portion 2203. Further, the [ight 118 emtting device

Skt ing lPP‘gerQQ% OF i@ oagmpliet dilght témitieimy abdrial. As the

ggﬁgﬁtlon Fig. 22(D)_ shows a nobile conputer, which
§|Wtd:irﬁﬂ FateiptRl 2edthey ofiabbepopecula wdidht monomer)

E ﬁ operatlon keys 2304, an infrared port
%68” g daPﬂ IB3@h mequlgm wediohti fgolyppa)ahatenial may be

Lggent invention can be applied to the display
portion 2302. Further, the nobile conputer shown in

& A3 L BRI i S e a20e, o
PAGHL SRt Al e ECON Voo degiu (spEE T el Y A OD o
'gréff\%ﬁ@c@lgﬁ%ho@ ﬁ e@'& t %rr\;fé'&gaﬁ] éﬁgﬁ 4309'333'3 e either a
laminate structure, which is formed by arbitrarily combining a
hole injection layer, a hole transportation layer, a
light-emitting layer, an electron transportation layer, and an
electron injection layer, or a single-layer structure.

Fome@ on f:he light emitting layer 4204 is a cathode 4205
formed qf a conductive film (representatively, a conductive film
containing aluminum, copper., or silver as its main constituent;
or a laminate film of the 6onductive film and another conductive
£ilm) having a light shielding property. Moisture and oxygen
existingon an interface of the cathode 4205 and the light emitting
layer 4204 are desirably eliminated as much as possible. For
this reason, a technical device is ﬁecessary in that the light

emitt1nglayer4204lsformedinannltrogenornoblegasatmosphere

and the cathode 4205 is formed without being exposed to oxygen,
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as a DVD) read-in portion 2405, operation keys 2406, a
speaker portipn 2407, and the like. The display
portion A 2403 mainly displays inage informtion, and
the display portion B 2404 mainly displays character
information. The light emtting device of the present
i nvention can be used in the display portion A 2403
Bed sitireh e adids ghay 1piet.i 0in BtR#AO4exdi fe | Nale f@Sde-described
%ams machines and the like are included in the inage
dPodderngitiboncebs prandtdiaesi Wstifigd heGRE T NOCHEROA method
Further, the DVD reproducing device shown in Fig.
fslpptes-sond metod) t#i tn elqpeasieyifonl BppALaeas., Fif.addition,
ﬁﬁ (F) shows a goggl e type display (head nounted
gpFafhode dRPehigonpRlAedawithnabpdyd@b@iminedi 661.8dge.
portiop 2502, an arm portion 2503, and the |like. The
li ght EMtE MPRWietcHibedsanpers enlightentitin mpdebece 4303
sed, i he_display portion 2502. The goggle type
*é?gﬁr‘—agutﬁ@m ‘%hp@ Fiﬁ‘?—l-zéep)‘-rpéed@mpﬂd@t)e@% tthéheght emitting
nt.ipvention. 119 Fig. 22(G shows a video
géﬁ%‘rga’,h%t c‘—f‘f“tcﬁ’(eaicr?ézhé’d(%ai% od§ fopmed. a Alipitective £ilm
rd i a.casing,2603, external connection
‘3% r%dsl‘?'%é%%?%gwr LASBLAE AT AL 80cht tOrrqNaT ithe Lot emitting
F ‘ ecejvi orti.on 2606, a battery 2607, an )
au d%‘g@?ﬁap%% ) p?rh;él g%ogﬁ g%é,veo%ég'ﬁt i3 eidspt Dppfompreventing,
BYLRREMB 18O nd the Like. The |ight_ .
Cemitti ng ~devci; ?@ 5\‘2 Q%ﬁgu O%rsg%lé'r?t' #ﬁ%ﬁPFﬁﬁ"ESﬁ%@éh@éE emitting
déwvibe ghepl ay portion 2602. The video canmera shown in
Fig. 22 (G is conpleted with the present invention.

Her e, Hedfreiddihuiie®ws Q8??>k%i kEnbELE p%g%wj\&m%%mw that is

contains a main body 27 a casing

qoire e P¥0 3 pewe AEEHH 1y 1NNY alP(E Ehhe QE%éc%é‘?%?a@ Qonnected

out put port-i on 2705, operation keys _
txpAneotiros pegicn 270 hhead R rAMGRN2rS /P50 2 ?U%ﬂé“%ra@i%% wiring
n

The light emtting device of the present invention C

4005a is passed between the sealingmaterial 4009 and the substrate
4001 and is then electrically connected to an FPC wiring 4301
of an FPC 4006 via an anisotropic conductive film 4300.

As the sealing material 4008, a glass material, a metal
material (representativély, astainlesssteelmaterial), ceramics
material, or a plastic material (including a plastic film) may
be used. As the plastic material, an FRP (fibergl—éss reinforced
Plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar £ilm,
a polyester film, or an acrylic resin f£film may be used.
Alternatively, a sheet having a structure in which an aluminum
foil is sandwiched by the PVF film or the Mylar £ilm may be used.

However, a cover material needs to be transparent when light

emission is directed from the light emitting layer to the cover
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be used in the display portion 2703. Note that, by

di splaying Wwhite characters on a bl ack background,
the display portion 2703 can suppress the consunption
current of the nobile tel ephone. Further, the nobile

t el ephone shown in Fig. 22(H) is conpleted wth the
present invention. Wen the em ssion | um nance of

maghtiski t tImahist eakal sa 368 spRGERISSGL L P: , -
the |ight emtting device will be ablﬁgb%ga‘ggga%dﬁég 2 glass

pdafefranplastieaplayee PrEHEEdHePYe £HPANE rm.h a?‘ﬁ:ﬂ(lic £1lm

Eroj ecting |ight containing inage information having ‘
8elsedut put | enses or the like. Cases are increasing

in which the above -described electronic devices

di spl EuFHeR mfidobhei St 1ldnmedt erialed2cd | afi Braviolet curing
conpmuni cation |ines such as the Internet and . CATVs -

Teabt erpyermege t ting vebin nayiteaseed An@ddIESINEER inact ive
novi N icture information 120 is displayed. Since the

?%%po%‘%‘gh SR FOgeH 95 gingami @nid @VOTHipediyatinyd ¢hlyride),

%EQP .the light emtting apparatus is preferably used
oF %%ﬁ1rﬁfﬁ¥iﬂ%ﬁﬁ? GPSFYayesthncellheon ingrireniPVB Hgolyvinyl
mﬁts o%oggggg {:he ower in light emttin -

portions, I EFB¥LPRe Jelirhimop taitep| mpwrdbe masedhat In this -
é{g&é' ht 11ting portions are reduced as nuch as 7

'pOS jbeg’e.nléﬁﬁ%e,ni § e denuidiee fidd an gateadial.i ng

appar at4s, . for a displa ortion of a nobile

infornau(ﬁ??%gﬁﬁgéﬁfmﬁﬁﬁﬁﬁiiﬂ%ﬁh > bg eFpgisied to ahygroscopic
SRl SRHNE, fg%? | gyback devjce, or the |ike,

whi ch pri rr(ﬁlzf y |I§L|[ﬁp 'asés/arclhlg? LtHde) 9% 3Rt PEKgentapgorbable
suRfimald e at BghchPe &a{ r4-ntormation be formed in

the light emtfing I;%or %goﬁ—}tﬁﬁstﬂﬁoﬁbag i Yhtthe surface of
o8 hGngaRatORsa DA ACH, ng £back ﬂﬂf?'lidﬁ‘qfsﬁ

descri bed above, the appP| ca ?%ﬁ'dﬁeaﬁgeaa?g‘i AP0l. and
a hygroscopic substance or oxXygen-absorbable substance 4207 is
disposed. The hygroscopic substance or oxygen-absorbable
‘sSubstance 4207 is held in the concave portion 4007 via a
concave-portion cover material 4208 such that the hygroscopic
substance or oxygen-absorbable substance 4207 does not diffuse.
The concave-portion cover material 4208 is in a fine mesh state
and is formed to allow air and moisture to pass through and not
toallowthehygroscopiqsubstanceoroxygen-absorbablesubstance
4207 to pass through. The provision of the hygroscopic substance
or oxygen-absorbable substance 4207 enables the suppression of
deterioration of the light emitting device 4303.

As shown in Fig. 12(C), simultaneously with the formation

- Qf the pixel electrode 4203, a conductive film 4203a i§_ formed

so as to be_contact with an upper portion of the drawing ;viring
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invention is very wde, so that the invention can be
used for eléctronics in all of fields. The:

el ectronics according to this exanple may use the
light emtting apparatus with the structure accordi.ng
to any one of Enbodinments i to 8 and Exanples 1 to 4.
The present invention having the structures descri bed
488%&@. can suppress influences of variation in
characteristics of TFTs, and-can supply a desired

cur r entntasiditslgut sheean fhet RS REE Bbnaa¥eAvEOR 1 A%08encluges
the signal line driver circuit having two shift

Pegpadersive el lentd 3k t hehecsonsit 58té 1400 RSN €RS) FRC 4006
One of the_ two shift register is the power source
BFPctiermAdly heresaebondedhewhereby t thorcOnMicOivd €L Bn 42034
vi deo signal, for exanple, for controlling a latch o
2t Pt SUDSTEARD| 40Q1 anitthe FROdvitingWiCh didlthe FPC 4006
éségngl gurrent control switch). Accordingly, 121 it

5° posePbFtcellgperarectad viasthandondectiventitbeft 4300a.

‘regi Stfﬁié i_ndependent|y, and it |eads inevitably to
per f orm&® & ng¥h e dH tganidy pombineduwiteh Embodiments

[ i t the | mage display operation -
fﬁ%@?%ﬁﬁ@%g?§?mﬁ%%scﬁnﬁ%s tion of the present

i nvention capable of operating the power source
circuit and the latch circuit independently is very

Bahglicisl because the setting operation can be
performed with accuracy when it has enough tine for

the sef LahORRIR ey UL B2 bt it ting devices

i-ncludes a flip-

dikeoFidesre-1 : t ift_reqiste
i _nc?udes fthlei’%lf?%‘-n%%g%ngi r%eli ’Q‘Si n ag%ﬁgr%cﬁ?padr{son to a liquid
cuivetalli td o1 ak I IUHES 131 d.al l cted _from

the first S?;Iagrm to tlﬁgﬁé%tmgoﬁaggn?%lja?at%ﬁg 8?#3?"3 a better

V@b iyt e caseyih @i thile < il d lgher, 4
conprised of the de?(r)derl circuit a(rns%o%gelviikeé’, angle. Hence,
thieud dhtyenti tvingapparatse| o6t ed dkea AW B sdifay BOrtions of

plurality of wiring can be sel ected
various electronics.

Electronics using the light emitting apparatus of the
present invention include, for éxample, video cameras, digital
cameras, goggle type displays {head mount disgiays). névigation
systens, audig reproducing devices (such as car audio and audio
components), notebook personal computers, game machines, mobilé
information terminals (such as mobile computers, mobile
telephones, portable game machines, and electronic books), and
image reproducing devices provided with a recbrding medium
(specifically, devices for reprodﬁcing a recording medium such
as adigital versatile disc (DVD), which includes a displaf capable

-

of displaying images). 1In particular, in tﬁe case of mobile
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at random the setting signal becone able to be output
at random Thus, setting operation of the cufrrent
source circuit can be perfornmed randomy instead of
bei ng performed sequentially from the first colum to
the last colum. Wen the setting operation can be
erfornmed at random for the current source circuit, _
GRSty HRjanke o ekitdi tivel. AEgre€XafPtBe Piew angle is
sufficient tinme can be arbitrarilyused to perf orm
f TGRS dPwoRtant i the tieemimarienpresent®dy use the light
\%H:i. i.t. In addition, in the case where periods during
e 20PNt SopeFPaaCSACeAneiempéesoaredshben in Fig. 22.

dotted_i.n ogg irqge, when an arbitrary columm can be
sel ect 549 1 AA(H greevsra rightmmitting meddedwhdotl eontains a

U N A .
e R AT XN
TEShe 00 L BB L TR LS LY e
DRSNSy AR, AR, Lot Send s ring anse
Srem 9 el BBy ST s1n
ot L e ) S S o L e, e

latch circuit;
aoiedalotohevll §rba¢]§tl'lgﬁmeﬁﬁhntf1élr§flgpe o di%lpqcay portion that

plurality of curren _

is thinner than a liquid crystal display can be obtained. Note
that light emitting units include all information display units,
for example, personal computers, television broadcast
transmitter-receivers, and advertisement displays.

Fig. 22(B) shows a digital still camera, which contains
amainbody 2101, a displayportion 2102, an image receiving portion
2103, operation keys 2104, an external connection ;port 2105, a
shutter 2106, and the like. The light emitting apparatus. of the
present invention can be applied to the display portion 2102.
Further, the digital stiil camera shown in Fig. 22(B) is completed
‘with the present invention.

Fig. 22(C) shows a laptop computer, which contains a main

-body 2201, a casing 2202, adisplay portion 2203, a keyboard 2204,
external connection ports 2205, a pointing mouse 2206, and the

like. The light emitting device of the present invention can

‘be applied to the display portion 2203.° Further, the light

118




source circuits, a supplied current is converted into
a voltage according to a first sanpling pul se ;supplied
fromsaid first shift register, wherein said voltage
is held in a capacitor provided in each of said
plurality of current source circuits, wherein a
current corresponding to said voltage is outputted

fEhtdachdevisaishawniialFiy. ob(eyry :
circuits according to a video éigngﬁ?k é%%%%ﬁgéngﬂuapresent
pRvVeERtdionpui t operates according to a second sanpling

pul se supplied fromsaid second shift register,

wher ei B1gach2 F) ssiaws ar mobL1ki Blph e OEELE Lontidils 4 mai
&%rres ondin%,one of said current source circuits, n
‘ G¥et 0% aiad dgPAalt oY tibsn AROD Y a S e ENITFY ope¥hEEon keys
%brguits wth a first reference current having a

Per 80riRfraned oyt 2305 .a el ane 0ekes. eNPReCY §RAtemi t ting
Qgﬁéggﬁa second current value 21, and a third
r

BE OTRFSSANT Havemlon chnbe appYasd tyahe@idd)lay portion
. 2302: ae.d %Ef n-th reference current having an n-th
cur fent “VEUES - 29 mobhte waempiherashon shi dFigLS22(D) -
e (D) is
current having said first current val ue |
gﬁﬁﬁégﬁ%&s%%%%dgh?e?E?%%%% tryertiomavi ng sai d second
currerysi%al 5? E} and said third reference current
havi ng "sai d fF7 3 ShOWS: &t PoREableo image  repandusdng device

LT e T SRR TG R
dFISd, FAYCRCINELHd 8 main body 2401, a casing 2402, a display
‘portion A 2403_ » a display portion B 2404, a recording medium (such
gs a DVD) read-in portion 2405, operation keys 2406, a sSpeaker
portion 2407, and the like. The display portion A 2403 mainly
displays image information, and the display portion B 2404 mainly
displays chatacter information. The light emitting device of
the present invention can be used in the display portion A 2403
and in the display portion B 2404. Note that family game machines
and the like are included in the image reproducing devices provided
with a recording ‘medium, Further, the DVD reproducing device
shown in Fig. 22(E) is completed with the Present invention.. |
| Fig.22(F}showsagoggletypedisplay(headmounteddiSplay),
which contains a main body 2501, a display portion 2502, an arm
portion 2503, and the like. The light emitting device of the
- Present invention can be used in the display portion 2502. éhe
goggle type display shown in Fig. 22(F) is completed with the

Present inverition.
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. Acircuit according to claim1l wherein_ said
%?fs? shift :régister and sai d second shift Tegi ster
comprise a flip-flop circuit. I 3. Acircuit
according to claim1 mhereln sai d flrst shlf;
regi ster and said second shift register conprise a
decoder circuit. 4. Acircuit according to claim1l

V\/ner ei Fighi 82(6dpiwinon vihded 2aRera, iYL RAINGEN adnain body
e and a source of a transistor of sai d current

ke aciieniay pastioncespanta sapihigerls 08 & e il 1N connection
and sald ate of said transistor are in a
LS A @b@eﬁpaﬁeCoatzhlcreceptlancpbdtﬂﬁntQegba|gh image
mhereln each of said current source circuits
SHSH'SEY ROHLOBNRE0R r 2 pattexyiz6dNclardiandia RLPRESportion
ansi st i s natural nunber of 2 or nore),
?ﬁotsr ?%%\'i‘ S:‘elyén%ﬁ?ﬁ ﬁatquﬁcezaodtaopum anfi the like.
Ly aE 0:21: :2al, and drain currents of
sal di%%%} ol g%“?r FEiSe AL the Present: invepaibncad be used
r %_ q_rdln o claiml wherein said first shift
?’glgflg% erl%g) g‘ s’é\?’gti%’é P8 %hi Thedifleq spmeparshawn dn Fig.22(G)
5f EBRSH! e E%ﬂc 7. Acircuit according to clalm
1 mhergln sgi% §P PFFﬁSnEr?9¥eBFF8E|t is
0
cong| Ce2ECded gl %23%5 '?'%f%d oI elephngtn, which contains

conS|st|ng of

uci devi c
B Soedy2poL ?%%%ﬁ%“%%f aﬁxap&%ggw% 2703, an audio

input portion 2704, an audio output portion 2705, operation keys
2706, external connection ports 2707, an a-nténna '2708, and 1_:he
iike. The light emitting device of the present invention can
be used in the display portion 2703. Note that, by displaying
white characters on a black background, the display portion 2703
Gan suppress the consumption current of the mobile telephone.
Further, the mobile te_lephone-shown in Fig. 22(H) is completed
With the present invention.

When the emission luminance of light emitting materials
are increased in the future, the light emitting device will be
able to be applied to a front or rear type projectorl by expanding
“and prbjecting light cohtaining image information having been
output ienses or the like.

Casesareincreasinginwh;chtheabove-describedelectronic
devices display information distributed via electronic
communication lines such as the Internet and CATVs (cable TVs).

Particularly increased are cases where moving picture information

120




di splay, and a nobile tel ephone. 8. A signal line
drive circuif conprising: a plurality of current
source circuits the nunber of which is n, said
current source circuits connected wth a source _
signal line; a first shift register and a second shift
register; 125 a latch circuit; a plurality of current

flisndd sphaysdnbesi he Nrel : ralit | S
phay i0ée WhE respo se?@ﬂeéﬂp %r@+% %%@mtd?nlttlng

transi stors the nunber of whic is n,

Baterielrenverymesgh 5 theDEGh€ @m_iwit&'ag dtdGad %Eg&&g&eramy

correspondi ng one of said transistor erern

vardesonf meuiugt paosiskoasspaug.a ratio of 1:2:22
..... 2n-1 wherein in each of said plurality of

currentingeuthe Lightiémiteinyppppoehfil 'Giisinfe the power in
converted into a voltage according to a first
L1gBEi ol Heing papplored, informeaiidnf iES8estably displayed so
egi ster, wherein said voltage is held in a capacitor
H%Bi%\@dhﬂ%@ﬁt&impgrpMu&arey relluced £8mutUaS Dossible.
ircuits, wherein a current corresponding to said
T agt® e qiRritTherd rigme deigh bfensiditd my Wdddatuwy are used
£aLrent o soxrce circuits according to a video signal,
er & nIE5PAAY 2t RICELPRUIAE ogermobilaccorfbmeation terminal,

particularly, a mobile telephone, an audio playback device, or
j:he like, wh:}ch 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. ‘

As‘ described above, the application range of the present
invention is very wide, so that the invention can be used for
electronics in all of fields. .The elect‘r.onics according to this
example may use the light emitting apparatus with the structure
kac:::ording to any one of Embodiments 1 to 8 and Examples 1 to 4.

| The present invention having the structures described above
can suppress influences of variation in characteristics of TF,'I';,
and can supply a desired current to the outside. |

The present invention provides the signal line driver
circuit having two shift Vregisterls (the first and the second shift
rggisters). One of the two shift register is the power source
circuit and the other is the circuit for controllingavideo signal,
for example, for controlling a latch circuit, a -sampling" switch,

and the switch 101 (signal current contr;)]. switch), Accordingly,
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a second sanpling pul se supplied fromsaid second
shift registey, wherein each of said current:lines is
connected wth correspondi ng one of said current
source circuits, wherein said current |lines supply .
said current source circuits with a first reference
current having a first current value I, and a second

L& f iy BDSSibmbrmbpehﬁ‘t‘.b”&h@fi@%%%tﬁ ghrgeﬁ?ar&ga gﬁi?.%’l{egisters

and a third reference current havi curren
inflepeadently, . anand.tiMedlts NiASLEFSHEF £H' P%%ogﬁn‘”a”%etting‘
sal

an n-th current val ue 2"I,.mhere!n each 0
epesetienepéndhec wowstt sdavedOcsabeiti Ak %Eérﬂmége display
value |, and said second reference current having

safaatienndindeperdenalyle 21The anfbnipdsd tilviy dof  the present
reference current having said third current value

Poyention capahile sifdoperhtinfetiod qRowis koRirceNdY86it and the
said n-th current value 2n-11 is inputted into _
toFFREABRYLEERsinpesfdendily teveepbes@Picd A bethiise tBAG etting
wherein each of said first reference current 126
RFHLLicary Peshexformed widihiectpraoy wiadn itehastenough time
ééference current having said second current value 21

o Ui FeHFing repeFaik@n current having said third

curreﬁ%“ya3¥$ 2 2j ... , and said n-th reference

curre *h aﬁgasﬁhafﬁ-FﬁgéﬁteéninQQHQES:amfﬂiﬁfflop circuit,
‘ .by .applying. a voltage to a gate of

%@??é@%%%&f:ﬁgl h@THRE LTk, | (Ehe pape WIBTerths shUFL register
_ ! : aim 8 . Cd first .

HOUSL PRl 192 1op é"ft?étﬂ@ , Si?llgenelrrasl . aplurality of wirings

are sequentially selected from the first column to the last column.

On the other hand, in the case where the shift register is comprised
of the decoder circuit or the like, a plurality of wiring are
selected at random. If the Plurality of wiring can be selected
at random, the setting signal become able to be output at random.
Thus, setting operation of the lcurrent source circuit can be
performed randomly instead of being performed sequentially from
the first column to the last column.  When the setting operation
can be performed at random for the current source circuit, various
advantages are exhibited.. For example, a sufficient time can
‘bearbitrarilyusedtoperformthe settingoperation for the current
source circuit. In addition, in the case where periods during
which the setting operation can be performed are dotted in one
frame, when an arbitrary column can be selected, the degree of
freedom is increased, and a setting operation perio& can be

sufficiently secured. One of other advantages is that the
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shift register and said second shift register conprise

a flip-flop €ircuit. 10. Acircuit accordingto claim

8 wherein said first shift register and said’second

shift register conprise a decoder circuit. 11. A

circuit according to claim8 wherein said capacitor

mai ntai ns a voltage between a gate and a source of a
tinfilsiesicer o@f chargecis SOHI §€x5i | by. a

current supplied %ﬁen gﬁgégiﬁﬂaﬁdcég%gfgé ed%¥1°§a?ﬁ59°sed_in

thensistent averce eisirt c6hbdinhad &
circuit according to claims8 mhere?negﬁﬁ%gﬁéh%égﬁ Thus, when

-auiefert das oecurrediis ag8BBh kA 1 T k5 hQ"
circuit including a pieces of ?F"‘Z’ﬁz‘fgﬁr‘?{% ge@}téﬁ& operation,
theudafestnben bé Made tmeenspfeabaswi dth/gate |ength)

ratios of said a pieces of transistors are at 20:

23-: ... :2'-", and drain currents of said a pieces of
transistors a-1 are at 20:21: ... :2 13. Acircuit

according to claim8 wherein said first shift

regi ster and said second shift register operate at

di fferent frequencies. 14. A circuit according to

claim8 wherein said signal line drive circuit is

i ncorporated into one selected fromthe group

consisting of a light emtting unit, a canera, a

conmputer, a portable inmage reproduci ng device

provided with a recording medi um a goggle type

di splay, and a nobil e tel ephone. 127
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15. A signal line drive circuit conprising: a
plurality of current source circuits the nunber of
which is n, said current source circuits connected
with a source signal line; a first shift register and
a second shift register; a latch circuit; and a
plurality of current |ines the nunber of which is n,
wherein in each of said plurality of current source
circuits, a supplied curre@ilaiimsonverted into a

vol tage according to a first sanpling pulse suppl i ed

: fro [ I sjer erein said.vol tage

L CRfignar and drivE Hhegl ColettS 1y
' pI ur%lnwréf Jetnrrfeﬁtc%mébt SOWEGE einget Eenthe number
ofcwhieh Termespadid mgiterendti Govrcageircuitpuidstected

WlEH“Be§6ﬁf&esgﬁﬁﬂﬁﬂr@1ﬁd of current source

circuit vi déo signal . wherein sai

Tt B CFIEEY Goihtes RUbFEET 1anda Go GNP SR FILEL
reﬁuﬁﬁée§0pplled fromsaid second shift register,

whergi hagasth efirseniltGurdedt |ines is connected wth

corr iv0s ppe - ef r 0 e [
corrESARLI: P°o8! LR 1S SOLRECREREEH LS whion
LScfrcuits with a first reference current having a

firswhemgient ival eedh afd sasetopd uxédidnceodur camrent

sobh@dd & BreeGard, carsapp Mpblecabrand st Borerted into
a V&gt “?_fé:eaccordlng to a first sampling pulse supplied
from said first shift register,

wherein said voltage is held in a capacitor
provided in each of said plurality of current source
circuits,

wherein a current corresponding to said voltage
is outputted from each of said plurality of current
source circuits according to a video signal,

wherein said latch circuit operates according to
a second sampling pulse supplied from said second shift
register,

wherein each of said current lines is connected
with corresponding one of said current source
circuits,

wherein said current lines supply said current
source circuits with a first reference current having
a first current value I, and a second reference current
having a second current value 2I, and a third reference
current having a third current value 2°I, ..., and an
n-th reference current having an n-th current value
2°°'T, and

wherein each of said first reference current
having said first current value I, and said second
reference current having said second current value 21,
and said third reference current having said third
current value 2°I, ..., and said n-th reference current
having said n-th current value 2"'I is inputted into
corresponding one of said current source circuits.
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current having a third current value 221 , ... , and
an "n-th reference current having an n-th current
value 2n-11 , wherein each of said first reference
current having said first current value I, and said
second reference current having said second current
value 21, and said third reference current having
said third current value 221, .... , and said n-th
reference current having sald n- th current val ue

2.2n-"' A eirewtte@ecb&mn beé a&% qgwg%reiﬁéa&d first

ent _soyrce ci cw
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a dnkliprfdop cidrguidf.erence current and said second
reference current and said third reference current

3 .a.nd ?,i“?:'lijl? 658 Eﬁfcﬂﬁgcfocafﬂ rHl 'i»ﬁléfé‘ins %érftf first

Si CITGUrt "acC
T b ot ind iy Berapdreh i hidred e becorgmprise
a shec¢odeayi ciecubhprise a flip-flop circuit. 17. A
circuiit according to claim15 wherein said first
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claim 15 mhereln each of said current source circuits
5 .conphi geisrauddr r&otording to claim 1 wherein each of

said current source circuits comprises a current
mirror circuit including a pieces of transistors (a
is natural number of 2 or more},

(gate width/gate length) ratios of said a pieces
of transistors are at 2°:2':..:2*!, and

drain currents of said a pieces of transistors
are at 2°:2%:.:2%%,

6. A circuit according to claim 1 wherein said first
shift register and said second shift registexr operate
at different frequencies.

7. A circuit according to claim 1l wherein said signal
line drive circuit is incorporated into one selected
from the group consisting of a light emitting unit,
a camera, a computer, a portable image reproducing
device provided with a recording medium, a goggle type
display, and a mobile telephone.

8. A signal line drive circuit comprising:

a plurality of current source circuits the number
of which is n, said current source circuits connected
with a source signal line:

a first shift register and a second shift
register;
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mrror circuit including a pieces of transistors (a
is natural nunber of 2 or nore), (gate wi dth/gate
length) ratios of said a pieces of transistors are at
20:21:...: :2a-1 and drain currents of said a pieces of
‘transistors are at 20:21 :2a-1 20. Acircuit
according to claim15 mhereln said first shift

regi ster and said second shift register operate at

di f faer attdir eqaewni®t; 21. A circuit according to

cl aigngburharet§ 6& eurst@ng! 15 mies dfhenuniféttofSwhich
ig! BGOr ated into one selected fromthe group
cor‘isF@?@ of alight emtti ng unit, a camera,

SIS

conﬂltﬁlur@]@btﬁam% twagsis ubhey uavbex of which
ispnqvided with a recording nmedium a goggle type

di SRIR¥redlf SalBPide 4818PAEredtd 1ines is connected
with one line through corresponding one of said
transistors,

wherein W/L values of said transistors have a
ratio of 1:2:2%:.:2"%,

wherein in each of said plurallty of current
source circuits, a supplied current is converted into
a voltage according to a first sampling pulse supplied
from said first shift register,

wherein said voltage is held in a capa01tor
provided in each of said plurality of current source
circuits,

wherein a current corresponding to said voltage
is outputted from each of said plurality of current
source circuits according to a video signal,

wherein said latch circuit operates according to
a second sampling pulse supplied from said second shift
register,

wherein each of said current lines is connected
with corresponding one of said current source
circuits,

wherein said current lines supply said current
source circuits with a first reference current having
a first current value I, and a second reference current
having a second current value 2I, and a third reference
current having a third current value 2°I, ..., and an
n-th reference current having an n-th current value
2n—lI ,

wherein each of said first reference current
having said first current value I, and said second
reference current having said second current value 2T,
and said third reference current having said third
current value 2°I, ..., and said n-th reference current
having said n-th current value 2"'I is inputted into
corresponding one of said current source circuits, and

wherein each of said first reference current
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having said first current value I, and said second
reference current having said second current value 21,
and said third reference current having said third
current value ZZI, «., and said n-th reference current
having said n-th current value 2"'I is generated by

applying a voltage to a gate of corresponding one of
said transistors.

9. A circuit according to claim 8 wherein said first
shift register and said second sh:Lft register comprise
a flip-flop circuit.

10. A circuit according to claim 8 wherein said first
shift register and said second shift register comprlse
a decoder circuit.

11. A circuit according to claim 8 wherein said
capacitor maintains a voltage between a gate and a
source of a transistor of said current source circuits
by a current supplied when a drain and said gate of
said transistor are in a short-circuited state.

12. A circuit according to claim 8 wherein each of
said current source circuits comprises a current
mirror circuit including a pieces of transistors (a
is natural number of 2 or more},

(gate width/gate length) ratios of said a pieces
of transistors are at 2%:2%:..:2%!, and

drain currents of said a pieces of transistors
are at 2°:2%:.:2%7.

13. A circuit according to claim 8 wherein said first
shift register and said second shift register operate
at different frequencies.

14. Acircuit according to claim 8 wherein said signal
line drive circuit is incorporated into one selected
from the group consisting of a light emitting unit,
@ camera, a computer, a portable image reproducing
device provided with a recording medium, a goggle type
display, and a mobile telephone.
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15. A signal line drive circuit comprising:

a plurality of current source circuits the number
of which is n, said current source circuits connected
with a source signal line;

a first shift register and a second shift
register;

a latch circuit; and

a plurality of current lines the number of which
is n,

wherein in each of said plurality of current
source circuits, a.supplied current is converted into
a voltage according to a first sampling pulse supplied
from said first shift register, _

wherein said voltage is held in a capacitor
provided in each of said plurality of current source
circuits,

wherein a current corresponding to said voltage
is outputted from each of said plurality of current
source circuits according to a video signal,

wherein said latch circuit operates according to
a second sampling pulse supplied from said second shift
register,

wherein each of said current lines is connected
with corresponding one of said current source
circuits,

wherein said current lines supply said current
source circuits with a first reference current having
a first current value I, and a second reference current
having a second current value 2T, and a third reference
current having a third current value 221, w., and an
n-th reference current having an n-th current value
2n—1I ,

wherein each of said first reference current
having said first current value I, and said second
reference current having said second current value 21,
and said third reference current having said third
current value 2°I, ..., and said n-th reference current
having said n-th current value 2" 'I is inputted into
corresponding one of said current source circuits, and

wherein said current source circuits supply sum
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of value of at least one of said first reference current
and said second reference current and said third
reference current and .. said n-th reference current
to said source signal line.

16. Acircuit according to claim 15 wherein said first
shift register and said second shift register comprise
a flip-flop circuit.

17. Acircuit according to claim 15 wherein said first
shift register and said second shift register comprise
a decoder circuit.

18. A circuit according to claim 15 wherein said
capacitor maintains a voltage between a gate and a
source of a transistor of said current source circuits
by a current supplied when a drain and said gate of
said transistor are in a short-circuited state.

19. A circuit according to claim 15 wherein each of
said current source circuits comprises a current
mirror circuit including a pieces of transistors (a
is natural number of 2 or more),

(gate width/gate length) ratios of said a pieces
of transistors are at 2°:2':..:2®' and

drain currents of said a pieces of transistors
are at 2°%:2%:....:2%°%,

20. Acircuit according to claim 15 wherein said first
shift register and said second shift register operate
at different frequencies.

21. A circuit according to claim 15 wherein said
signal line drive circuit is incorporated into one
selected from the group consisting of a light emitting
unit, a camera, a computer, a portable image
reproducing device provided with a recording medium,
a goggle type display, and a mobile telephone.
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