2 4 APR 2006 DESCRI PTION SIGNAL LINE DRIVING CIRCU T AND LI GHT EM TTI NG
DEVI CE - Technical Field The present invention relates to a technique of a

signal line drive circuit. Further, the present invention relat eq 4t BPREZ008
light emtting device including t he signal line drive circuit.

Background Art Recently, displaypges Fleﬁ ohpr performng image di spl ay are
bei ng devel oped. Liquid crystal display devices that performimge display
by using a liquid crystal elenment are widely used as display devices
because of advantages of high inmage quality, thinness, |ightweight, and

the |ikgonig | INR 'Igm[q' Tl Lt j sihg.self-light emtting
el enments as |ght(ﬂﬂjém p.%‘g‘%r{gﬂpsﬂéﬁgrgmﬁb@ devel oped. The
light emtting device has characteristics of, for exanple, a high response
speed suitable for notion inage display, |ow voltage, and |ow power

consu ddition to advantages of existing liquid crystal display
dev?cg‘ilt g’hlﬁalt[ﬁﬁ@ attracts a great deal of attention as the next

generation g&o di spl.ay device. As gradation representation methods used in
di spl ayi ng ?“tg?‘éfdiélppéﬂateﬁé@é techmiquel df ghtigrerilint idnige diveiit.e Fushegnal og
gradati on nethod and a digital gradation method are given. The fornmer
anal og b?awa%mdﬁvmn@dates taa highhauitiing déwichinchelingy the aignenlinsd@Rs ai ned by
anal ogously control l'ing the magnitude of a current that flows in a Iight
25 eni tACAd el enent. The latter digital gradation nethod is a nethod in
which the light emtting elenent is driven only in two states thereof: an
ON state (state where the Ilumnance is substantially 100% and an OFF

- state (state where the lum nance is 1 2 4 APR 2006 substantially 0% . In

"t htodi @ackfrognddati on net hod, since only two gradations can be displayed,
a nethod configured by conbining the digital gradation nethod and a

different metReenty didpry dRVicedkdr!peblofttlly iffhol TRPES RS FVALORPS Y-
Liquid crystal display devices that perform image display by using a liquid crystal
clement are widely used as display devices because of advantages of high image quality,
thinness, lightweight, and the like. |

15 In addition, light emitting devices using seli-light emitting clements as light
emilling clements are recently being developed. The light emitting device has
characteristics of, for example, a high response speed sunitable for motion image display,
low voltage, and low power consumption, in addition to advantages of existing liquid
crystal display devices, and thus, attracts a great deal of attention as the next gencration

20  display device.

As gradation representation methods used in displaying a multi-gradation image
on a light emitting device, an analog gradation method and a digital gradation method
are given. The former analog gradation method is a method in which the gradation is
obtained by analogously controlling the magnitude of a current that flows in a light

25  emitting clement. The latter digital gradation method is a method in which the light
emitting element is driven only in two states thereof an ON state (state where the

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




When classification is nmade based on the type of _a signal that is input to
pixels, a 5 voltage input method and a current i nput nethod are given as
pi xel -driving methods. The former voltage input method is a nethAlR 1066
which: a video signal (voltage) that is input to a pixel is input to a
gat e elsabitamilglyohond B ihéidh ta@gﬁﬂg : he driving element is used to
0% dHQl i ght Q{’ﬁ Pﬁﬂ%dt’ S]II,’(%?@W.W%}%“ AWOPRFAEYG r ent i nput

control the lum nance of a I'ng’ e

met hod displavede i f set. sigpal,.current is flown in a |li.ght
emtti ngﬁe%erré%n{ﬂ%%%&?% c&%??%&%@blpmﬁqﬁﬁﬂgém[)gmgﬂéoq mgthodantiat i ng el ement .
Her ei ngf; ' I o Fig. 16A. a brief description will be nade on an
exanpl gi‘lgf?lregt lréllgf’ﬂ?l%lll t’%’ %pthg 'BPEEgmﬁ?l 100 1mages hanbaeninmgpasedi ce enpl oyi ng the
vol tage inp t ho nd .a driying method thereof. The pixel shown in Fig.
16A i ncl udehsw 'é““rsr‘:?'é‘ﬁséﬁ"a%l‘%“d%"?éi)ga %s(ﬁla‘hﬁi‘m} afiarségred that & ippirt lohpixgs, BT 503,
a dgi vivn aTFT 584, a capacitor 15 device 505, a light emtting el enent 506,
and~po ES IPUL meklpd GuEnt Wpeh mephodaut givenab pofel-dhieinpaashoag | ine 502
vari es, ar}d the swtching TFT 503 is turned ON, a video signal that has
been i npltiorBer yRltage dnpit mathed BaImethod rirpwlhidhoaaric@atsegnaetﬁﬁéaggﬂﬁmqg t he
driving TFT 504. According to the potential of the input video signal, a
gat e- sSBPHdC pdixelde input the gateieldcrgdd biTa BA¢inkelddRY a6 dri@i}%TémﬁéHtr ent
flow ng 20 between the source and the drain of the driving TFT 504 is
det er nihBerd Witogtrolthedutinance s£plEhasnittngd H8mbhdNnea ittt dBdne 3[1? nt 5086,
and the light emtting elenent 506 emts light.- As a sem conddct or devi ce
for drimvitherd fsremieitgidtinertiich ihaGerdiBNR Rhrrest i Yols! ih 2GRkt hh@ASi sl i s used.
- However, the polysilicon transistor is prone to variation 5 S i cal
(g“h_macuecmmlahc haian@Sofht BeREGRIGY Bbligpgnd an ON current, due to
efects in a grain 25 boundary. Int pi xel shown in Fig. 16A, if

char act er i sHeg&indftert bV . .nunits of the pixel, even
when i dentical Vi d%b*f?‘g‘ﬁ‘-%&@ éég‘-{bgg’?}i"fﬁ%{?f‘?’h‘é’ﬂhﬁ@Fnaflﬁaaéﬂ of the

cor r esRRAEPROLIN Gidhi fi: hhe driving TFTs 504 are different. Thus,
the 2 54 APR 3008 |‘ﬁﬁ£n‘§%§:'§“§f1‘g%*‘?8‘“fd‘u“3ﬁtde I emplnyng Wseeltagomputri es. To

sol ve thandd i abqv a.desjred_current may be input to the
light em ttiﬁlgig eﬁe%f’,ﬁ&?‘g‘gg}“ °sg“‘Sﬂ"%ﬂié*‘%‘ﬁ%PhEtgei%tm@gdqsfa tigel TFTs for

driving; | .emtti element. Fromthis viewpoint, the current input
met ho dglﬁg?@%,e%%&%g%n&%%cé&?a sw:tgl?mg TET 503, a driving TI\'Q? 504, a capacitor

15 device 505, a light emitting element 506, and power sources 507 and 508.

When the potential of the scanning line 502 varies, and the switching TFT 503 is
turned ON, a video signal that has been input to the signal line 501 is input to a gate
electrode of the driving TFT 504. According to the potential of the input video signal, a

gate-source voltage of the driving TFT 504 is determined, and a current flowing

20  between the source and the drain of the driving TFT 504 is determined. This current is
supplied to the light emitting element 506, and the light emitting element 506 emité
light. As a semiconductor device for driving the light emitting element, a polysilicon
transistor is used. However, the polysilicon transistor is prone to variation in electrical

~ characteristics, such as a threshold value and an ON current, due to defects in a grain

25

boundary. In the pixel shown in Fig. 16A, if characteristics of the driving TFT 504 vary
in units of the pixel, even when identical video signals have been input, the magnitudes

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




"5 which can control the magnitude of a current that is supplied to a |ight
em tting el enent{” yegardl ess of the TFT characterijstics. Next rﬁpgﬁ@i ng to
Figs. 16B and 17, a brief description will be nade with respegt4
circuit of a pixel in alight emtting device enploying the current input

met hod 1aighande QF tNE 158 BBE [ The pi xel shown in Fig. 16B includes
a signal Iine6601, ?%}'r g?’t'%gtcg&?‘i#?gﬁ&ﬂ?ﬁm ng lines 602 to 604, a current

line 605, T capagi tor | ement 610, and_a light emtting
el ement 611.‘_1:0-,50\80(?%?;1%&{0%2%%? ?%SCBEF‘iﬁl?QvesigeﬁlgeddWﬁws%w be tnpatchthsi gnal | i ne

(each . rations fr video signal-witing to |ight em ssion
will bgfgﬁ’ggg%'"i‘%‘g%?%&'f“’l&sﬁeﬁﬂg[ﬁs@PP%.ChPﬁC@@U%lof,thfr EFEs gnchivrimgmaigm denot i ng
respectci vig.qoor]ti onsCPconf rmto 15 those shown in Fig. 16. Figs. 17A to 17C
schemat T tal 15 SHEW- JIPMAS Hewprint, theycurtenbinplib westhodehas dkad prapskidd bet ween
curpent Slg{:lllaom ng t hrough respective paths during a wite of a video

si ghal ,VHfity ¢ gontio} thesiagritudovafiacagrentibetinshpplind b lidhe chagRgiddRerdevi ce
610 also during the wite of a video signal, that is, a gate-source

vol tagée%q‘d\cﬁ%ogqh‘rmhaﬁm@isﬁca pulse is input to the first and second
scanni ng Iigﬁes 602 and 603 to turn 20 the TFTs 606 and 607 ON. A signal
current fl olexy refermagto Fige iitoaal 171, iangicf Qdscibiibi| i ' eferred
to as Lat.. As shown in Fig. 17A, since the@g%ﬁﬁ%gﬁmnqﬁe\%%‘g{cgs?é

f 1 owi ndo alviroudof tiipéxed ign dicht eMRLHOdevi fd 0 hr ough
current paths Irrp:t\d 12 igg t he ﬁ?xe‘?@@f‘g@%‘%ﬁéﬁ‘%ﬁ?{‘t t?{Ié(fta |%’?1(£hi p

bet ween driving uiefleal thereDECTRESKel § Fib "&H GLRULODSNID, LS. expressed as
Ldata o 1T 215 55 The nonohr ) Hovw Fé%‘e |sﬁf:@$jﬁ§e)§§ ,”r\‘b‘“‘@af‘é%‘ is yet

(acronulause sanhii@ 1inkaBOS | ' 0 TET 608 is OFF.
“Accordingly, 12 :go1 andgl afg??%q?ﬁ;n%gtrlg&eeg?%m%gm %ﬁg’t%‘é‘pﬁﬁﬁﬁnt, t he

curr enteldh MELh Rl 86 e capacitor 3 24 APR 2006 device
610, and cﬁiﬁég%accun%tﬁ eﬁ?‘ﬁ E)‘ﬁn%deg’?“ﬁ‘g‘itf@?wéﬁc TFPof fauige plaeyit 612 Belisrosed 10. |

Char ge t sadlf hin | atied in the capacitor device 610, and a
pot ent i aIa dlﬁigl?ie}r e%é%%ggglﬂjr%“)to devel op between both the el ectrodes (Fig.

17E). Wen ial difference . of both the _electrodes has reached Vth
(point A i n“%?’g?“%%g?mmﬂ%o %’ﬁ?ﬁe‘ﬁsﬁ%tq hight smnieion willibe desseibed by As

descri l&gﬂlgaf;}g.vﬁ. ﬁ%ﬁgﬁ% data = 11 + 12 is

reterence numerals denoting respective portions conform to

15  those shown in Fig. 16. Figs. 17A to 17C schematically show current paths. Fig. 17D
shows the relationship between currents flowing through respective paths during a write
of a video signal, and Fig. 17E shows a voltage accumulated in the capacitor device 610

also during the write of a video signal, that is, a gate-source vottage of the TFT 608.

o
N

First, a pulse is input to the first and second scanning lines 602 and 603 to tumn

20  the TFTs 606 and 607 ON. A signal current flowing through the signal line 601 at this

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

flowing through the signal line 601, the current separately flows through current paths
I, and L in the i)ixel. Fig. 17D shows the relationship between the currents, Needless
to say, the relatiqnship is expressed as lja = I + L.

2 5 ‘The moment the TFT 606 is turned ON, no charge is yet accumulated in the

capacitor device 610, and thus, the TFT 608 is OFF. Accordingly, 1, = ( énd lgata = 1y

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




10 established, while Ir gradually decreases, the current keeps flow ng,
and charge  accutfulation is continuously perforned i-n the capacitor device
610. In the capacitor ‘device 610, charge accumnul ation' conti n?quAPR f]El t he
potential difference between both the el ectrodes, that is, the gate-source
vol t ageyeRfcel 19, 15, ; a desired voltage. That is, charge
accunul ation cont ﬁlg‘gge ﬁ%ct%ﬁqﬁftﬁoél I\S/8F$351é‘3d ‘r"ég‘éﬁ‘g%acgq d&rate Gk0-whi ch the TFT

608 can all e. ent ldata tq.fl.ow. Wien charge accurul ation .
term nates ( a |lrsltcg%c{ﬁlaa?’§?c 'g)“,eat’ﬂéhec‘ﬁ’PP"e‘Fﬂr dlef’lcﬁ%éﬁsalfd pp@tential Fur t her

since t ET. 608 | ul O\, Idata = 12 is established (Fig. 17B).
Accor dicﬁgfe%;gz? ﬁ%gm%g’eéeé’lcl%’r@wf%“s‘b[?qtbé'&? epefvades (Fig. bPe) aWhemtimf writing the
signal tq th jxel is completed. 15 Finally, selection of the first and
second %"3%‘?%??ngf‘?r?}f@sofd?@ﬂlnﬁwlmdp%h@amleﬂém (pevivet A MeFIEETSER @6 and 607
are_turpned OFF. Subsequently, a pulse is input to the third scanning |ine
6042 a (@8 errmg)ﬂsand LroceursOXs dBseriteed\ibs v, idceliag DRANLjjySt written is
held in the capacitor device 610, the TFT 608 is already turned O\, and a
cur r entestaglighed, whilddagfadoakly démemts) the anmrdn Reps/ficiing 2hd dg605. Thus, the
light emtting elenment 611 emts light. At this time, when the TFT 608 is
set to asgematadionrs comampnsiyiperfotiegi Mthe eXHRithI ddi& QYT ce- drai n vol tage of
the TFT 608 varies, a light emtting current 1EL flowng to the |ight
emitting el dméndt capaditdd devsee 610t IO R RA: LHibed above, the

o e R R OB A T

current input nethod refers to a nethod in al h current of

the TFUWiffdRntsbadiceh BofhANE citGodaThat iy f&%ﬂt&%&gﬁg&u}égg}f ttﬁe];’[ﬁ gﬂg' gnal

. current ldata set in the current Sourcé cifcu emtting
cet zoeNtrefichts a MEES vAI180E. Wbt un.pance. correspondi.ng to the drain
‘cdrrent. Bysasi nlg theg{é’tﬁu?h%“i’ %%6228988 u@@?ﬂ@?ﬂ?'@‘g"sﬁﬁ“}?g&,e ¥oagef fect s of
the chagadleghiisted hatl FTs copstituting the pixel is reduced,
and a desired %Jlf'rlrgte‘)r({tﬁfc?:lgﬁé g\gﬁ‘sﬁﬁ%p | ggovaot f AYTENt e t‘éEle"t i Wgenrhargnt .

I nci de | i em ttin i.ce enpl oying the current input
ot hod teuitatlod dxiind 008 pEB) it bR AR WCeuGreR) Bisbois dmeingndegber o be

precis i Ferlddsd i.xe However, when a signal line drive circuit
.(Corregslpi)%cr?(}ﬁ%g toﬁ%t’8 hlg'%ilﬁ‘f bﬁa?ﬂa's&ﬁ?@eﬂsiﬂbﬂlé%ﬁdt(f:%llg’ﬂ)nAﬁcgr.dlllﬁgo theed to input
t he si q)naelmncurhent.btg %he ixel is constituted by polysilicon

P ons descrived above, the operation of writing the signal to the pixel is completed.

15  Finally, selection of the first and second scanning lines 602 and 603 is completed, and

the TFTs 606 and 607 are turned OFF.
Subsequently, a pulse is input to the third scanning line 604, and the TFT 609 is
turned ON. Since Vg that has been just written is held in the capacitor device 610, the

O

TFT 608 is already turned ON, and a current equal 10 Ly, flows thereto from the current

20  line 605. Thus, the light emitting element 611 emits light. At this time, when the TFT
608 is set to operate in 2 saturation region, even if the source-drain voltage of the TFT
608 varies, a light emitting current Igy. flowing to the light emitting element 611 flows
without variation,
-‘ As described above, the cusrent input method refers to a method in which the
25

drain current of the TFT 609 is set {o have the same current value as that of the signal
current Lyay, set in the current source circuit 612, and the light emitting element 611

emits light with the luminance corresponding 1o the drain current. By using the thus

4




transistors, variation in characteristics thereof. occurs, thereby also
causing variatiop jn " characteristics of the signal current. That is, in
the light emtting elenent enploying the current input nethodZ 4 APROZ006

i nfluence by variation in characteristics of TFTs constituting the pixel
and t hetryeigra pikil ehadeffacts 6 the hiraneRstid Subf dsuhiquever, while the
effects of the characteristic variations of Oﬁ%@ﬁi‘gﬁmﬁm "ﬁdﬁ? he pixel is
r educe@ike} isiidnged, had Bi deSlred @9 chh e of Fig.. 16B, reduction of
the effects of characteristic vari at ?%?1 5#8#}?? h%ﬁ??‘i“f’ﬁtc the si gnal

i 1 ) e RO e s

description wll be made 0o

sour ce sgdpaCirkefl ! -gignal line drive circuit that drives the
pi xel esfrgm oyi ng ﬁgeﬁﬁ’gfﬁe'%ﬁ’iqﬁﬁﬁ?‘g%‘?ﬂ6’8?‘?%%@‘*&5??@%1 inpt fcepisiet.cui t 612

showyn ipfhvidy@s - 8B corresponds to the current source circuit 612 of
Fig. 16B. Thé V\é%e??eﬁglg %léﬂ}ec&éwficr“&gﬁ‘ CieSPPRling Hthe surrettmonrcelfronitr r ent

sour ce 8. .The constant current sources 555 to 558 are controll ed
by si g%&?gé F F‘étlgi‘r‘seedi tﬂﬁﬂl’“‘\}ﬁ%mﬂ@%&f@a@m@ the pitich il conSBtiitedcby5Eysilidsn

magni t of currents supplied fromthe constant current sources 555 to
558 ar g‘qﬁfﬁﬁ"éﬁ' AT ShEadisiistine thereof sdcrhgthemby alsbhensnd visati@tint 0 1 © 2
S 8h Fig.. 18B shows a circuit structure of the current source circuit
612, iff WF‘%HSQ%@fﬂcé@ﬂ@t%ﬁﬁtﬁnburrent sources 555 to 558 shown therein
correspond to transistors. The ratio of ON currents of the transistors 555
to 558 is sanatip in the Hght emittigy demenikigloydgithe chrddn Sgut nretifo ) Of the
value of L (gate length)/W(gate width). The current source clrcuit 612 5 2

2 YPR MbEneh by, veraticooint chatactdiztics 6T ERLs SRR MY GE: d the 18YP! S
(Sfoeci fically, currents having 16-gradation altlnlagog %Fﬁaélsa tégﬁlggataout put for

4-bit Hngidriue circulboes Wrtal sippNesed. IR cvel Svhi ce.circuit. 612 is
constituted by polysilicon transistors, and llﬁgt%%% e(g:;t?gﬂh)? chAACTERISIG t h t he

pi xel paridticms ob TFUL eosaiBisL R JiAl s re%ué?dwgfﬁﬁﬁéﬂ%&)ﬁ%%‘ef@gﬁgnVemi onal |y,

a signal line drive circuit incorporate e circuit has
been pstopnsedf(igr1 63X 28R @ion B R ANV LRALEN ;Dosurent s 1 and 2).

actenstic vaniations of TFTs
constituting the signal line drive circuit is difficult.

15 Hereinafter,_ using Fig. 18, a brief description will be made of the structure and

oOperation of a current source circuit disposed in the signal line drive circuit that drives

the pixel employing the current input method.

The current source circuit 612 shown in Figs. 18A and 18B corresponds to the

Ty
(L Current source circuit 612 of Fig. 16B. The current soirce circuit 612 includes constant

20 current sources 555 to 558. The constant current sources 555 to 558 are controlied by

signals that are input via respective terminals 551 to 554. The magnitudes of currents

supplied from the constant current sources 555 to 558 are different from one another

and the ratio thereof is setto 1 : 2 148,

Fig. 18B shows a circuit structure of the current source circuit 612, in which the

25 constant current sources 555 1o 558 shown therein correspond to transistors. The ratio

of ON currents of the transistors 555 to S58i1ssettol:2:4:8 according to the ratio

(1:2:4:8) of the value of L (gate lengih)/W (gate width). The current source circuit 612

5 | )




In addition, digital gradation nethods include a_mrethod in which a digital
gradation nethod is conmbined with an area gradati 6r3 ‘method to represent
multi 210 gradation inmages (hereinafter, referred to as area ¢t 4dBR 209k

met hod), and a nethod in which a digital gradation nmethod is conbined with
a ti e tiggaaatdontroNe RAfkchOASREASE N 2 WL k ho @2 daL ] jrages (herei nafter,
referred to as tine gradati o%ﬂmet hgltd‘vj. !“ﬁgcvggsé?i)ea&%agi”icgﬂeﬂét 88 s a

met hod 16 pridiitioh AR AR chs b8 b into a.plurality of sub-pixels,

eni ssi onrg;r non-em Ssion i a ls)g:D}eﬂt,ptqgg”ifngﬁgﬁatyld?ﬂé‘éa& ﬁf%%Flsa,t thend t he

gr adat cQRehtSohre' - rdin 0.a difference between a |ight
enitting ar oa ar‘ia'cf‘?";a Eg%gta ﬁg‘?O‘%?g“it‘f(fjhy 981ty§ﬁhr‘f§1‘ trapsistars, andhis ipfegrallyr adat i on

met hod g d .. n whj.ch gradation, representation is performed by
controlf !?nnég ‘?ﬁféhgcn?lgéiipoo ‘%%Pﬁ&l:f%*measqbﬁ'gﬁs- emtting elenent. To be nore
spegi fic, o‘r&gdfrac@ ggri od is divided into a plurality of subfrane periods
havi ng nut uar ICFAIEARPRYS cPBYINEally gisignab line drivie pirarit Bsoporaéd withi ght
emtti n% 20 elenment. is selected in each period, and the gradation is

pr esenf SUTERIGML S Grn has baen propesrdd fomexasiple, hefof td Nohpariit DPobefedts ™ i n
one frlfilrre %riod. In the digital gradation nethod, the nmethod in which a
digita aé‘fj lation nethod is conbined with a tinme gradation nethod
(hereinafter, referred to as tine gradation nethod) is proposed. (For
exanmpl e, referdditioRaligitd ghaatio ntethiods iﬁ’(ﬁutﬂé\@ﬂmﬂﬁfdeiﬂtwlﬁaqugﬂai 11 Reiji
Hattori & three others, "Technical Report of Institute of ectronics; 6 2
4 APR godBtion nfetravsit combaired vaGaR! Bed 3 QBoF MHREEOS e e%uﬁul'gl ED 2001- 8,
RN S R A N W S Ik R
Gth v IX i geg §hcre e i '

(H‘ et al.; "AMLCD ", OLED-4, pp. 223-%’5#’%’?@%@@8%&“@?‘?“fJP

2001- 5S%dch/n diga]l addteorOhehbBa id OMEHHE® With a time gradation method to represent

multi-gradation images (hercinafter, referred 1o as time gradation method). The area
gradation method is a method in which one pixel is divided into a plurality of sub-pixels,

€miss1on or non-emission is selected in each of the sub-pixels, and the gradation is

15  represented according to a difference between a light emitting area and the other area in
a single pixel. The time gradation method is a method in which gradation
representation is performed by controlling the emission period of a light emitting
- element. To be more specific, one frame period is divided into a plurality of subframe

_

periods having mutually different lengths, emission or non-emission of a light emitting .
20  element is selected in each period, and the gradation is presented according to a |
difference in length of light emission time in one frame period. In the digital gradation
method, the method in which a digital gradation method is combined with a time

gradation method (hereinafter, referred to as time gradation method) is proposed. (For
example, refer to Patent Document 1.

25
[Non-patent Document 1]

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




The above-described current source circuit 612 is set such that the
ON-state currentsj of.the transistors are in a prdportion of 1:2:4:8 by the
design of the value L (gate length)/W (gate wi dth). However, iZn: ARRe2006
transistors 555 to 558, many factors 15 including variations in the gate

| engt hiInfgahation siidCommnchrti&RiohH at g lator,, .fil whi ch are
cauged bfg the difference inoﬁrﬁﬁgﬁrgﬁéﬁgotggs@g' ’zgpsaﬂétr @k or use,
conspi Sémulation vs Cuydht Shd ' | | ue .mbj lity.

Therefore, it is di ?’%?%%??%‘%Hﬁgfﬁysgf%gﬁ‘%ﬁ“‘&%ﬁ@f- V€Rate currents
of theCdrane LHPDhS 5%,5 to 558 to 1:2:4:8 accurately as designed. In brief,
t he val ues of currghts to be supplied to pixels 20 vary by colum. In
order to set the proportion of the ON-state currents of the transistors 555
to 558 to 1:2:4:8 accurately as designed, all the characteristics of the
curg en ircuits in all colums nust be the sane. In other words,
it'ilrs Ig?%%?é%mljgg?mﬁmﬂt he characteristics of the transistors of the
current sougce. Girc j&i peld in the signal-line 25 drive circuit to be the
sanme; howevef M et ps; EGRIOL" OLEDc 4 pp. £832861 i ze. The present invention
has been nmade in consideration of the above problens, and provides a
signal-line drive circuit capable of reducing the effects of the

char ac[eri stic 7 2 4 APR 2006 variations of TFTs and supplying a desired

si gnal Lkaisptdygcumenpitkel s. Furthernore, the present invention provides a
light emtting device capable of reducing the eifects of the

characteri siﬁgoﬂ/]aﬁﬂiéﬁﬁons of TFTs that constitute both the pixels and the
drive circuit and supplying a desired signal current to light-emtting
{e'k]@mnts using the pixels with the 5 circuit configuration in which the
‘effects of the characteristic variations of TFTs are reduced. The present
i nvent Dastlgeuoyvofihs Iaveitignal -1 ine drive circuit with a new configuration
equi pped with an electrical circuit (referred to as a current source
circuit in Thé absweaédciivayi apsj desired.constant. _current wth
reduced effects of 10 Cﬁ&arcg(fz%giggﬁ% \%%é‘?gtéi%ﬁgsf’tns fflglﬁ stiifre, the

Gl Gnal 16 ar 'vo A AsloRe s Finct PRnerI bE 1248 B A RP B s ionovi des a
si gnal (datd eerBiWe GlAE Wil A0t i bR bransitorsss5 to 558, many factors
15  including variations in the gate length, gate width, and the thickness of a gate insulator
film, which are caused By the difference in manufacturing process and a substrate for
use, conspire to cause variations in the threshold value and mobility. Therefore, it is
difficult to set the proportion of the ON-state currents of the transistors 555 to 558 to
1:2:4:8 accurately as designed. In brief, the values of camrents to be supplied to pixels
20  vary by column. |
In order to set the proportion of the ON-state currents of the transistors 555 to
558 to 1:2:4:8 accurately as designed, all the characteristics of the current source
circuits in all columns must be the same. In other words, it is necessary for all the
characteristics of the transistors of the current source circuits held in the signal-line
25 driye circuit to be the same; however, it is extremety difficult to realize. |
The present invention has been mﬁde in consideration of the above problems, and

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




circuit disposed in each colum (each signal line_and so on). In the

signal -line driveé gifcuit of the present inventionj-a signal current is set
in 15 the current source circuit arranged in each ‘signal |ineg jusiRngita

vi deo-signal constant current source . The current source circuit in which

the si gaghticny ST TL S 11S: .e . of feeding a current proportional to
the video-si gnal cons%{l&a%%pglglrn egh)t% Qés’%i?r gnal GPﬁ{‘f&?"% ngisef F%E@“’Gfe’tthé

char ac oSt i [ afl f. TFTs constituting the signal-line drive

ci'rcut ront ekt B S Mg o tapadarad ao et e, oFirotsTfthe

vi deo- %gﬁ@{e{ﬁﬁg%ﬁgﬁ%ﬁur Il‘rl,uﬁour ce.may be integrated with the signal-line
al €.

drive clrcult on t atxgonstitysg betd the pisglsrand;thedyivbeircwipabded as a
vi deo- gi g?n‘al cglrgr.erhfa fromthe outside of the substrate using an I C or the

like. PAPRRIME R fsaired;sigpdlsqurant te lightpmitting glemantensing ebp pixelsreithaht he
video signal is supplied as a video-signal current fromthe exterior of
t he” sufYFPYr@nfiguIationdingihich| the efigcisvel thcr durdcierdbic eiatvhd bNTFYE d:be
signal-line drive circuit of the present invention will be described with

referef@®<ed Figs. 1 and 2. Figs. 1 and 2 show a signal -l1ine drive circuit
around the ith to (i + 2)th three signal lines. 8 2 4 APR 2006 Referring

to Fig. 1, dhsi gresknt iinecrmidnvrovidesi 4 G9RaINBR Al I@ibitS YHICE Chdgui t 420
arranged in each signal line (each colum). The current source circuit 420
has a coefigimtibn aquippedwiibnal clBctriefIdcifeubtSr ARk 1§ as § ﬁ:ﬁﬁkﬁthsf'ou}c%r moa a a
setting signal is inputted. To the termnal b, .a current (signa l(5urrent)

s Suppkithid éycolficativiy A o) o SuceRBS BRLRUELELH: SRRTER,AI0 EonneEt ed to

" the current line. Fromthe termnal c, a signa source

citaui bh&%@teiiﬁt'@%ﬁh'ﬁ&%d‘tm'lg itch:101. I n.other words, the current
<sc‘iur Ce circuit 420 s control e?uﬁl;é%&ég’s%‘%tﬁrﬁsgmgi"bvr?&ﬁo?r%?l‘f &2 18 t he
t er m n@miinpldRviddiali [ sj.gnal. current is inpputted through the
t er ni nal lb?gan(‘jr \ﬂﬁpgﬁggﬁ‘? g‘&% S%qéllsjir"?ceﬁ?vcp?lb%tr‘iqsﬁﬂtéqé1?%8vf’he si gnal current

t hrough t heg,gt,m : e 10.switch 101 is arranged between the current
source circui t?li)gfl'zs R'!alrrllgmbtl}%(]]e]i’ ri)v{:d%ﬁﬂéﬁnéé}‘flﬁ driyg cirepy hayingjairreahgpurse ON/ OFF

of the  §Wh; 1s controlled by a |atch_pulse. Next, a signal-line drive
circuit _a{t/?kr%s&gejdcﬁnfe?@} S%P“E‘cﬁ?(f}bﬁg%ﬁ'ihﬂﬁ apdsepphat of Fig. 1 will be
descri bed W'Iﬁnlreferﬁnce to Fig. 2, In Fig. 2, the signal-line drive

Cirouit 403 ¢ signal-line drive c;rc%it 02f the present invention, a signal current is set in

15 the current source circuit arranged in each signal line using a video-éignal constant

current source . The cuorrent source circuit in which the signal current is set is capable

of feeding a current proportional to the video-signal constant current source . Thus, the

. effects of the characteristic variations of TFTs constituting the signal-line drive circuit
L can be reduced by using the current source circuit.

20 The video-signal constant current source may be integrated with the signal-line
drive circuit on the substrate. Altematively, current may be inputted as a video-signal
current from the outside of the substrate using an IC or the like. In this case, a constant
curTent or a current responsive to the video signal is supplied as a video-signal current
from the exterior of the substrate to the signal-line drive circuit.

25

The outline Qf the signal-line drive circuit of the present invention will be

described with reference to Figs. 1 and 2. Figs. 1 and 2 show a signal-line drive circuit

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




includes two or nore current source circuits 420 for each signal line (each
colum). 15 The c@rtént source circuit 420 includes a plurality of current
source circuits. AssUming that two current source circuits ane, foilided,
the current source circuit 420 includes a first current source circuit 421

and a second RefémRitioQYr §€, Gt rcpit 422. Each of the first current source
circuit 421 and thg (s}ecg'n?]’ %é}gf“élmm‘égﬂﬂ”&é‘@l"f‘(ﬂ%thmzﬂcwtmcﬁwﬂﬁs cixch r mi nal

a, a temnadtagded L:nal, ¢ nd a termnal. d. Through the term nal 20
a, a setting g?gng?%?éﬂlﬁﬂfhlf%.eaﬁﬁﬁh@?ﬂ)t Hehet @rmenhabudos  Gir€dil 48N had §i gnal

current ke s pplied fromthe video-signal constant current source 109
connect ed tgaltsﬁegé%rﬁlg?'}t& 1 terpingligh  tnemttbe Memsinaka, Qséitﬁ@%%‘tb?lig in
each of ; te]‘dir t current source circuit 421 and the second Current source
ci reuit s Buthsutermipal bnacrmesnt (ogaid cotrbat) Gokigiited SO Gideh LS o) 420
is contr ’!’l?’ﬁ by the setting signal inputted through the term nal &4nd 25
a controf™d r%‘%‘cflhfﬁkr%doﬂmooughed toetht @uifeMained; Frbf iﬁ%ec su |Led

si gnal gg@lrlggg is itnputted through the termnal b; an rch @l a

cur rent “(Si griaf CeupRtsavice grannd20 BadpliRdiRSush 908k SUnG eRL  t.hrough the

t erni nalg}c. Thet switch 101 is arrangedpg 2 4 }Al\gR %gjd%ﬁliggt \rXBé’FPCFP\‘é’rﬁMrent
sour ce Eli% e¥rentssumren deipiuieh30 GORBRGLEG b i gnal line, and the ON OFF
of the fWI tch 101 is controlled by a Iat cg %%Sg@.n%ﬂgﬁﬂg'ﬁp'ﬂ“@ fropwithtal d, a
cont r ol tesingiad |a; it wibielutheapplied §Hhsi SRAGE tJ Satj.on, the operation of
bringing the witing of si Sﬁm c%?r ent ggé, %’pf'{é‘cf({]g“??‘é‘ therteapinakbyanke

ci rcui t WhRh ¢wpais eatdnd Sbpdifl ' l.current, setting so as to allow
t he output of a current %&o%or?’?%ﬁgﬁﬂ‘faglgflﬁfeaﬂ%éﬁmﬁﬁh thentertpinad ke Biegnal

(curlent switetd 101§ ARAMMR AR 1 he current source circuit 420 can output
{the signal current) is cal I%g’t%]tc cg'él'tef’{f‘fﬂ“‘bepé?‘étlltéﬂp andopixele copmcadd pn of

i nput t i thg sigyal Eh&lNAl ik ra to. pixels (operation of the current

~source circuit 420 to%Qg\gghg%gﬁegﬂﬁ‘lt‘qulﬂéﬁ?’}‘rq)gedd&{¢bldclapulié) i nputting
operation. Refqryi L i,g. 2, sipce the control signals inputted to the
first current sou? ealf:?rr'{ﬂllq © 4% “%Hﬂ"?&lédﬁé@momﬁgnmionﬁauﬁﬁﬁat%iﬂmgit 422

are di ff giiemnt ach ot her, one of the first current source circuit 421
and the secon 'C(E:%E%reé‘e;lvtv ﬁgéfﬁeﬁe@c%‘? Fé%id WoBigpdy thersignattint B QRRLALpN and

the ot hgenRE! § inputting operatjon.- Thus, the two operations can be
performed at t‘ﬂ%%gﬂ%%t‘\i“ﬁ@."? source  circuits 420 for each signal line (each column).

15 The cu ircui i
Trent source  circuit 420 includes a plurality of current source circuits

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

includes a first current source circuit 421 and a second current source  circuit 422
Each of the first current source circuit 421 and the second current source circuit 422
includes a terminal a, a terminal b, a terminal ¢, and~a terminal d. Through the terminal
a, a setting signal is inputted. Througﬁ thc terminal b, a current (signal current) is

suppli i i
pplied from the video-signal constant current source 109 connected to the current

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

and t ' ' i it 4 i W
he second current source circait 422 g outputted. In other ords, the current
H

source circuit 420 is controlled by the sctting signal inputted through the terminal a and
25 i i ‘

a control signal inputted through the terminal d; to which the supplied signal current is
inputted through the terminaj b; and which outputs a current (signal current)

propoﬂ:ongi to the signal current through the terminal ¢. The switch 101 is a.rrangcd

9




' [ [ [ itti i i ncl udes a panel
In the present invention, a light emtting dey_;\ce_ i nc _ "
ﬁg.vi zg a p!oxel s’ét;ti on including light-emtti ng; e| ;_err!ent S an(r:ITba -SI gnal dlu: ge
drive circuit encl 6sed between the substrate and a cover ne ﬁ[ﬁf’ﬁ me
mounting an I C and the like on the panel; and a display. In shor X
i ght @uhbdd %vic corresponds to the general term for t.he panel ,
m)gul e andf'I n{&%g §f‘§BF§‘§)’.f°“2cF“%H§ &09"?%# Pikgls cogngaed b ﬁ:@wngna.blmt,_h?um_{_;ﬁzent
i i incl s latches each having a current source circuit. T
!sp\g/ﬁglt Icﬁp/ndeﬁ%f’? gﬁc EWtE'&Hf)lo‘F copolled bk laﬁqh/pTng.or‘nnagngt,lbmleetsg?mgggf g(r)n bot h
' i.ty-level systemand a digital intensity- _
22(;3?3:‘3% “If’gstign Ii‘bg’é’g@ﬁ‘i‘- inzenti on, the TFT can be repl aC(;(C:I] V\A(thl ?CgﬁngLaI
. . . . oi

transistor using a single crystal, a tran§| stor using an _ L
i nsul at or ) , 1B s specifieptionctherapesitonarf bainginpathe Rvritdip Méﬂﬁ%%#%gildagﬁg cocond

i i i i -l.ine drive circuit conprises _
present invention is a signal _ _ es. poane s
the Gured soirosucireuic 620 es paRdd [9ity h 3KRAE Lh¥EPLUERL b Y B
f:lu:ign a shift 10 2 4 APR 2006 register; and n (n 15 a ?é\%uraf %@??ger of

i ized.,in
t w iofen cair RedrAN o GHE ISl cRAYACEY She SHALAGEEL] 268d
?Rgt ?reﬁ?ﬁaygf Ithe F:i rg‘tﬁaglﬁdg@secondocur PRt Sour e Lite flenal Current, an

gheoath JR4 i i hel d
i f 5 SizoVhag ", ¢ t he aci t.ance,_neans
icﬁpg(r:lleﬂg?n?he fi rts?agrllig% ]slg‘(j:tgﬁgysourge g:lgracm??lkfgu %%ﬁ%fc'l? eng) s cafled a

i [ . ' h af the n_.video-signal constant
curr ot Sodr b ey SAP b Shck R BF tniling, B sbbel Brmed o fo gl i o

i i latc l,se supplied fromthe exterior; and
e suehaicd of RSICRHE: Fficd FRAHT 4B 45 bl stamaheurreash nenias £ 1 ho

. s of the currents to be supplied from
(pny o s bpaSiiof hHtdiCi Pl 2 86, Hicitiol risls mapmtiedfofur Grson o

21 o . [ tion is a signal-line drive circuit
g gmz)rll 5 rnram'(%)u%-gg%rgﬁﬁragﬂ{anhgl\é‘g???@“e CHEERY SOURGSr cuswid Ha2 nye differans piﬁ?ﬁl vrerb r
[ i [ i ster; [ tural nunbe
| ural i signal . liings, a shift register; and n (nis a na _
gf uone'Ie %(%1' gr&'lpé)(g\ﬁ %Ifeﬂ’-esﬁe‘ﬁﬁél‘mé%%‘t“éﬁﬁ arquiledil] goditlhe second ldnrchakaater i zed

nt haE:ircuit 422 performs setting operation and the other performs inputting operation.. Thus,

the two operations can be performed at the same time,

15 In the present invention, a light emitting device includes a panel having a pixel

section including light-emitting elements and a signal-line drive circuit enclosed

between the substrate and a cover member; 2 module mounting an IC and the like on the

pancl; and a display. In short, the light emitting device corresponds to the general term

O

20

for the panel, module, and the display.

The signal-tine drive circuit of the present invention includes latches each having
a current source circuit, The signal-line drive circuit of the present invention can be
applied to both an analog intensity-level system and a digital intensity-level system.
Accordi;lg to the present invention, the TFT can be replaced with a gencml
transistor using a single crystal, a transistor using an SOI (silicon on insulator), an
25  organic transistor and so on for application.
| The present invention is a signal-line drive circuit comprises first and second

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

10




the (2 x n) current source circuits includes a capacitance neans for
converting a -current supplied fromeither one of “the n video-signal
constant current source s to voltage in accordance with a sanpling pul se
supplied fromthe shift register and a |l atch C pul se supplied §rioffRt 2e
exteriQr.;..and sypply neans for, supplying a current 20 corresponding to

t he co%%l?t? ][é]da n@o?ﬁﬁg‘é;a Hat(‘,’ff’ir’gﬁbqrs"fg‘ﬂﬁpm &@prep vislketsigifal chestpitucuatdnty of
signal lines fromthe n current source circuits selected fromthe (2 x n)
cur r enfOUSE Fed2Eotizeddn thaky t he val ues of the currents to be supplied from
the n video-signal constant current source s are set to a proportion of
20: 21: . : 2" cask afbe dirghand secomd durirerd soirceuircuitst imstah@phEtREO ks and
configuration according to the present invention includes a shift register
and a RSUPPYHR&Ansgwhessltor nore current source circuits. The current source
circuit -having a supply neans and a capacitance neans 11 2 4 APR 2006 can
supply a prtdecepacitaect umhtie hefd Ghirgi@Nbf Whd TR 2hE1 Eoaf EEaLed c'%ééu}tge
characteristic variations of the constituting transistors. The sighal-Iline

drive cbneista hiasend i:hcﬂ@dliﬂ%la PR XigPliedArciA TRl Qgﬁgtu %ﬁ%‘?‘.giﬁgg ?6031 SI romthe

shift register and a | atch pul se supplied fromthe ext utted

o, e chisend sontde & @/ 10l n GtodlEndo s 3l soliFR Dice MR R rPHEREM o o1

i nvention, the two or nore current source cI'r cai

are cogdistel hiadla Y j tted fromthe output terpminal of the
| ogi caleé%per at o?gﬁlbﬁqus ﬁ?gggggé%%wgleoe&g?ré?ri’ BH‘I} 2‘?‘3 WP@%P’("P%*‘?‘Hé“s‘h%pI i ed

curreniytife s 39 curat be rformed in the current source
circuit ovel?pﬁell%ongﬁgieiﬁlts)%%osrv%atf’ﬁ!égcqwepﬁgVBﬁ%@eﬂPdi nvention, there is
prpyi ded a g§j =i riv ircuit having the -10 foregoing current
('séur ce ci rcﬁ%e%ﬂcﬁt?rfg ﬁ%?wa?'ﬁ? (&? he SyRplisideim the B vidno-signal opastant airrapt ovi ded
a ligh 1Etln evi ce capabl g gf reducing the effects of the
char actgcélrﬁ?%%%%c S%\t/gor?gfqp(?ﬁté‘g}ﬂgzrﬁré{ t hat -constitute both the pixels and the
drive circul and suppl {\gi ng a desired signal current Ida" to
i ght - eni t t I i PXISEREHvSnHON s arensl-lislesdnive bircdie coimposing (2cond)i @Feat i on in
whi-ch the effects of the characteristic variations in TFTs are reduced. 15
Brief BREET i HTUH coFetpeadimedpiragpective plurality of signal lines; a shift register; and

n (n is a natural number of one or more) video-signal constant current source s,

15  characterized in that:

the (2 x n) current source circuits includes a capacitance means for converting a

current supplied from either one of the n video-signal constant current source s to

B voltage in accordance with a sampling pulse supplied from the shift register and a latch
pulse supplied from the extcn‘or; and a supply means for supplying a current
20  corresponding to the converted voltage;

a current is supplied to each of the plurality of signal lines from the n current

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

the values of the currents to be supplied from the n video-signal constant current
source s are set to a proportion of 2%:2%:- - . 91

25 The signal-tine drive circuit with the foregoing configuration according to the

present invention includes a shift register and a latch having two or more current source

c1rcg1ts. The current source circuit having a supply means and a capacitance means

11




20 25 Fig. 1 is a viewof a signal line drive circuit. Fig. 2 is a view of

a.signal line drive circuit. Fig. 3 is views of jajsignal line drive circui
(1-bigt, 2-bit). “Fig. 4 is a view of a signal line drive circui4 APRL005t) .
Fig. 5is aviewof a signal line drive circuit (2-bit). Fig. 6is a

[ [ ' rr.en ource circuits. Fig. 7 is a circuit diagram of
dur (r:gln:‘:a’gg régg]é’?%%eﬁ‘lfj‘?’g!‘e Efﬁ!j‘? of Gpefony vethau beingiaslgeiathbytthe ghatesteriséur ce
circuits.. tl.:i . is a circuit diagram of a video-signal current source .
Fig. 10%'8 ‘%%c?'?&‘tﬁ EORFHAYIEBRsIHOTs; ddbe sighebiting udrvenciraduheea logal 2 4
APR 2006 Fig. 11 is a circuit di agr am of a video-signal current source .
Fig. 1?PF"§“§- v‘i&éwnfslms weslsapppaliecthfremothezshidt gbaisterrand &gl pulseasugplied di ng t o
the present invention. Fig. 13 is a circuit diagramof pixels of a |ight
eni t t | APTIERS ederier Fiegnpultedito the tea phpan acmriyalviofuhofogicalibporait. TRihOd of a
light emtting device according to-the present invention. Fig. 15 is a
vi ebv ofPesent giventon,t the nyoden inpee chrrtMesqures ecicuil VESdsed in thi tatcl 6rd S @
circuit diagramof a pixel in alight emtting device. Fig. 17 is an

| anapoirglled wsingh sipel ahipaned Slond thd sfthul @rhid&] bi BRoST i for I &, deVi Ce.
Ie:i(g 18 is‘yla Vi ewgof a currpgnt source ci*r)cwt. Fig. 19 gs ar# expfanat.ory

vi ew ofthis peseqthcofiserftforfo Cebnk Eitfng TR Eﬁ@]&br&y{e}lt to ;E,(gtag%%a{;l éc&r}ateeyg‘) anatory

vi ew of operations of a current “sour circuit. an e %matory

Vi ew ofpeffpfhiét inhs cfreft s%Hfdéefﬁcg 3 c?ﬁlc?:{x%géﬁ 4 f]ngmé:.i g. 22is aviewof an

: 0
el ectronic device to which a |1 emt evkc

In the present invention, there is provided a signal-line drive circuit having the

(10 foregoing current source cirwit;. Furthermore, in the present invention, there is
provided a light emitting device capable of reducing the effects of the characteristic
variations in TFTs that constitute both the pixels and the drive circuit, and supplying a

desired signal current Iy, to light-emitting elements by using pixels with the circuit

configuration in which the effects of the characteristic variations in TFTS are reduced.

15

Brief Description of the Drawings

i Fig. 1 is a view of a signal line drive circuit.

Fig. 2 is a view of a signal line drive circuit.

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

25 Fig. 8 is a circuit diagram of current source circuits.
Fig. 9 is a circuit diagram of ;a video-signal current source .

Fig. 10 is a circuit diagram of a video-signal current source .

12




according to the present invention is applied. Fig. 23 is a circuit diagram
of. a vi deo- si gna_}"““‘?u'frent source. Fig. 24 is ajcircuit diagramof a

vi deo-signal curfent source. Fig. 25 is a circuit diagram of & 4 APR 2006

vi deo-signal current source. 20 Fig. 26 is a view of a signal line drive
circuit (2-Btghs:Flg. 27.is a circuit_diagramof a current source. Fig. 28
is a cCi r((:ui ?E%l)lggl? g%ﬂg?l%glagfﬂ 8&[‘ ngﬁﬂ‘rSE%‘.a?c‘FF‘a‘.‘ SOWCEs a circuit di agram of

a current s urtc](i.- F.L‘%h{)g& is a circuit diagramof a current source. Fig.
31 is a circtre=dfagt cqppearansstof adight emittipe gevige aceprdingito thei t  di agr am

of a current. source. Fig. 33 is a view showng a signal line drive circuit.
13 2 4 PRPRLBEENOME Fig. 34 is a view showing a signal line drive circuit.
Fig. 35 is a viewshowing a signal line drive circuit. Fig. 36 is a view
showi ng a sFihdP is iiﬁéfctwgvigrm ot pixels of G@ilight Bibittiagaevicew showi ng a si gnal
line drive circuit. Fig. 38 is a viewshowing a signal line drive circuit.
Fi g 39 is Higildis shorplngatarysiignalf aldrivenghinethed ®if idisht emitfihg dediei S @ Vi ew
showing a signal line drive circuit. Fig. 41 is a view show ng a signal

| i ne dricemdingrtouhbd preséritdnvesions a vi ew showing a signal line drive circuit.
Fig. 43 is a view showing a signal line drive circuit. Fig. 44 is a circuit

di agram of Rig 16692 i af a GREhT SARLFOWVER of the Presémt ihfen LGl reui t diagram of
a video-signal current source . Fig. 46 1s a circul I'agram of a

Vi deo- i ARG UGHER kirddh Ufagram bt 9 pidd! idl Prignulifitld adli@9" am of 2
vi deo-si gnal current source . .

Fig. 17 is an explanatory view of operations of a pixel in the light emitting

{10 device.
Fig. 18 is a view of a current source circnit.
Fig. 19 is an explanatory view of operations of a current source circuit.
Fig. 20 is an explanatory view of operations of a current source circuit.
Fig. 21 is an explanatory view of operations of a .c‘urrent source circuit.
15 Fig. 22 is a view of an electronic device to which a light emitting device
according to the present invention is applied. |
Fig. 23 is a circuit diagram of a video-signal current source .
. Fig. 24 is a circuit diagram of a video-signal current source .
Fig. 25 is a circuit diagram of a video-signal current source .
20 Fig. 26 is a view of a signal line drive circuit (2-bit).
Fig. 27isa circu_it diagram of a current source.
Fig. 28 is a circuit diagram of a current source.
Fig. 29 is a circuit diagram of a current source.
Fig. 30 is a circuit diagram of a current source.
25 Fig. 31 is a circuit diagram of a current source.
Fig. 32 is a circuit diagram of a current sourcc.'

Fig. 33 is a view showing a signal line drive circuit.
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Fig. 48 is a viewof a signal line drive circuit. Fig. 49 is a |ayout view
of. a current source, circuit. Fig. 50 is a circuit)diagramof a current
source. circuit. 20 Best Mde for carrying out the Invention [ @i4rA&R 2006
Enbodi nent] In this enbodi nent, an exanple of a circuit structure and its

operati on of; UL urce cireuit 420 which is supplied in a signal
line drive gf@?ﬁﬁ?%&% ﬁ%cghﬁlpggegﬁﬁna?ége PHYeAESHh will be described. In the
i nvention, @ t.i.ng.signal. i-npuyt oma termnal a represents a si-gnal
i nput from gﬁ?ﬁt‘%a?"?“é?ﬂ?msa&g@ F‘B@F’E‘&Pcﬁﬁé'pat or. In other words, the
setting siggal 3i n14.  .J 2 4 APR 2006 Fig. 1 corresponds to the signal
i nput from tHe38UF puiew shevinga signaf Hee dgye eistuibperator. I n the present
i nvention, hhe setting operation of the current source circuit 420 is
performed i i%cSdd? aXice shawing pisignad tinadrivepistuif.r om t he out put terminal of
the | ogical operator. 5 One of two input termnals of the |ogical operator
i s Pnput wi Fig-383aniswmehowing ssigmbiinadriegcatgr., and the other is input
with a latch pulse. In the |ogical operator, a |ogic operation of two
si gnal s whi Eig. Biealvisen skowing aisipipelihoamedciralid @ signal from the out put
termnal is output. Then in the current source circuit, the setting
oper at i on oFig.ulds b wpiw slifveinghisdthal BnP8fi{OLBMA; according to the signal
i nput fromthe output term nal sq%hilo of the logical operator. Note that a
shift regi sFi. 4136 a &isd EMKH ; j .exanmple, flip-flop circuits
(FFs) in a pI%:Jr ality of collgénﬁg?é}%hgﬁ%gevcs?g%uéﬁ-(S—CLK), a start pul se
(S-SP), anﬂ?ﬂz'ﬁ“ﬁﬁv@%&ﬁfig‘ﬁs?%ﬂi‘ﬁh 9§vg:H§ pare input to the shift

y ~out pu?

[\egi ster, and signals seria accoraing to the timng of the input

sitpsal s ar engahhqga%ngad&gnggls?&%l ko I.?c E]Jé i 6A, a circuit including

sW t ches 104, 105a, and nsi's 'Cn' channel type), and a
capaci tor dgy . - et al ning. at e-source voltage VGS of the
transi stor 1(%2(&%5%%}5%8%8@33{%“ Pt%g&%f’%éﬁlal SHIFHSOBICEeui t 420, 7

Fig. 45 is a circuit diagram of a video-signal current source .

o~

Fig. 46 is a circuit diagram of a video-signal current source .

Fig. 47 is a circuit diagram of a video-signal current source .
is Fig. 48 is a view of a signal line drive circuit.

Fig. 49 is a layout view of a current source circuit.

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

20  Best Mode for carrying out the Invention

[First Embodiment)

In this embodiment, an example of a circuit structure and its operation of a

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

25 ‘ inveation will be described.

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

input from an output terminal of a logical operator. In other words, the setting signal in
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‘In the current source circuit 420, the swi tch 10_4__and the swtch 105adar_e
turned ON by a gi'gnal input via the termnal a, A current is supplied vi ad
aterminal b froma 20 video-signal current source 109 (he_reaIt’,eA_lPRrZa]ﬁerre
to as constant current source 109) connected to a current line (video

i | i i citor device _103. The charge is
or ) S OB e A g 5 ARG oo o, <o e
][etal ?e_ o t Eu re squrce 109 beconmes identical with a drain current

1[0mt hgﬁhﬁé ng%egp g'rvciﬁ?”%%se’?ﬂ’é%?f’?rﬁ'éo%%Ehér?“ll!eﬂll sqhtFetdisudi2fdh 105a are
?urned OEF by. a si al-i'np t via the termnal a. As a result, -si nce the
pr edet BFPYRS inéegidance wib shoniamalinputdroma it tempeualof thORgidae
t sistor 102 is inparted with a capability of flowing a current having a

51 OB i nding to that of the signal current
15 | 2°RSTABR 2006 nmgnitude correspo g

ldat,. If the switch 101 (signal current control switch) and the switch 106
ar & turned i A6 of temduotitomnistlat ef the logidabdperattrdis Anp@ Withad sSmbliys to a
pi xel connected to the signal line. At this time, since the gate ol t age

. . . e - . . : . he
bsadEins noegits and thabticaisiagubiith MERAPuRCNIE: B2iG1 ¥ebhLAGE, I N 1
gf cgggg?tor devi cgel 103. Thus, the gffect_s of _t%trl\le char actggﬁl stPc vati a:]l ons
of TFTiogicopetatibatofngot figné $ah hanebsdl i nls! fedfdrmlcd. BRI SEfhar 315, e
magni tude of the current input to the pixel can be cohtro I"ed. : Ieirrited
connectlieasutpiitr tdfhiaBisQGutdite 1H8h ik Qe dodpE Fﬁ&ﬁi{, e %ﬁfqlglg% 'Pﬁ?fgg%w be such
to the structures shown in Fig. 6A. For exanp e,n (r:]tee rueti term‘ngl b

> ' RS .1S:€0 :
e e 1pud Bpdrfidh R e dtinel X l?)gcg’e%'%é%nall Plj’é‘P méfﬁg‘et PuPLicEn bt r od

e
and the other termnal Is connecte

. ' : ' itch 105a is
of1d he and one of ter_m nals of the switc _ _
('C’;c')lndr\ec?fegﬁtrlgg?%\?pteéa?rgntnaI b via the switch 104, and the other termnal is

| t SW t 104 and the switch 105a are
cont ol 1 ed by°w et U cher BT H bl fr cxmala, Simblepvel y. t he
co_ntrﬁ. 4 e di,s ed_between the terminal b and the gate el ectrode
§¥M t(r:\ec%glgtnss sf)glf' al%lﬂpa?fz%ﬂf‘f(ﬁﬂm% ﬁcﬂ%‘@%‘&“%&@e‘%iaméeullsbé‘i-ﬁe);z\ tlh_e
1 ' i ..Specifically, referring to Fig. 27A, |ines,
term ngllld :ti)n an%rt%crf EIOSCWS}g%QI é'S]l%LKb grc mput to the shift register, and signals serially

swi t chés, “&f
output according to the timing of the input signals are called sampling pulses.
15 In Fig. 6A, a circuit including switches 104, 105a, and 106, a transistor 102 (n-
channel type), and a; capacitor device 103 for retaining a gate-source voliage VGS of the
transistor 102 corresponds to the current source circuit 420,
In the current source circuit 420, the switch 104 and the switch 105a are turned
ONbya signal input via the terminal a. A current is supplied via a terminal b from a
20 vidcoQSignal current source 109 (hereafter referred to as constant current source 109)
connected to a current line (video line), and a charge is retained in the capacitor device
103. The charge is retained in the capacitor device 103 until a signal current .
supplied from fh'c constant current source iO9 becomes identical with a drain current of
the transistor 102.

25 Then, the switch 104 and the switch 105a are turned OFF by a signal input via

the terminal a. As a result, since the predetermined charge is retained in the capacitor

device 103, the transistor 102 is imparted with a capability of flowing a current having a

15




the |ike may be disposed such that the connection is structured as shown in
Fig. 27(Al) in 'q_:'TATEE's'etti ng operation, and the cph‘nec;ti on is structured as
shown in Fig. 27(A2) in the 20 i nput operation. The nunber of V\”iApgqq%the
nunber of switches, and the structure are not particularly limted. 1n the
curren | L& 420 0f Eig. .6A, the signal setting operation _
(setti ﬁﬁ@’g%ggg%%%%%ﬁ‘g%? Héaté’? B%aﬁ’ %ﬁﬁ'ﬁ‘?‘?‘ﬁfg'aoﬂ)@haﬁmhaph@jgﬂ@per ation)
to the pi or the.current soqurce circuit, that is, the current -

out put tc?lrrn'éﬂo%"e"f“é’? F‘Bﬁ‘%r"d’a Tqéwlfg'? Fé@n?f%‘ﬁmﬂé éntgjarcoaitactivestatgrmatrane ,

per f or ned §i wl%ar}iq%bjsly. Referring to Fig. 6B, a circuit including a

swi t ch V123 TG ilqys b pixel gonnseted dp the simal hing hAnthds titngpsihice e @apaci t or
device 123 for retaini ngi a_gate-source voltage VGS of 16 2 4 APR 2006 the

t r ansi SPYREY 9bthe dagsigtor AR 4§ memtaingbai mpretictamened ype vohiagd @SpONds to t he
current soqurce circuit 420. The transistor 126 functions as either a

swi ? ch C@pacitopdevicol03 Thns, it effanty ofthe chanstegitds varhitibfis biTEFEUr r ent source
circuit 420 shown in Fig. 6B, the switch 124 and the switch 125 are turned

ON by &ositiinting theignal liae dtiee CREuit Hodedoed XN the SapH{th8ObE IS cySURP! | €d Vi a
the termnal b fromthe constant current source 109 connect eg to the

cur r entinpritne thegpidelacaalbar@atribBed et @i ned in the capacitor device 123. The
charge is retained therein until the signal current 'data flown fromthe

constant cur riadicoafdbiies SO ok i heal -whth a.drain current of

 the transistor 122. Not esattgﬁtg?@ mhe%“é%g I%E{P%Lh%%ﬁv %slrbs?d?ﬂ@d“ﬂﬁf‘{g’l nce a
gat e- s ok §fuct SR f«hh ister. 126 is set to 0 V, the

" transistor 12%%3 tuélﬁesféi%dqé? %&%@%ﬁ%ﬁﬁﬂ"ﬁ&“‘gﬁ@’Eﬂk’i’%ﬁ“‘i’z‘&a'a?ﬂf‘tfhe swi t ch

“12pg ar ignal. _input.via the termnal a. As a_result,
ksi' nce Serggfé%lg? g@rzﬁ!:sr@%h?harlggg?%ecrcgﬁ ith%tf"?lﬂlaf heandithe othes terminaldeyi ce 123,

ot g LA AR ARG Sl DR TR bt w11
(1, Vit B AR B Sl e SHACT) .9 10 L 8, conduct e
LM NBthef terlindl’ts onnecied 15 the switch 106. Then, the switch 104 and the switch 1054
are controlled by a signal input from the terminal a.
15 Alternatively, the switch 104 may be disposed between the terminal b and the
gate clectrode of the transistor 104, and the switch 1052 may be disposed between the
terminal b and the switch 116. Specifically, referring to Fig. 274, lines, switches, and
the like may be disposed such that the connection is structured as shown in Fig. 27(A1)
in the setting operation, and the connection is structured as showa in Fig. 27(A2) in the -
20  input operation. The number of wirings, the number of switches, and the structure are
not particulardy limited.
In the current source circuit 420 of Fig. 6A, the signal setting operation (setting
operation) and the signal inputting operation (input operation) to the pixel or the current
source circuit, that is, the current outputting operation from the current source circuit
25  cannot be performed simultaneously.

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

122 (n-channel type), a capacitor device 123 for retaining a gate-source voltage VGS of

16




gate voltage of the transistor 122 is maintained by the capacitor device
123 at a 20 predqf“gén"i;ned gate voltage, a drain {:"l]‘freEnt corresponding to
the signal current "data flows to the drain region of the transjysta@p 20[82.
Thus, the effects of the characteristic variations of TFTs constituting

t he si P pve . .circuit i.s reduced, and the magnitude of the current
i nput '? ggkrﬁ}é&gﬁ%)r(g?ﬁ’cag‘ﬁ ab%anéﬁ{“ﬂ’rlgpI('é'd’gaW(l.W)]'éO%%P%‘Fﬁe@ thogurzgid 125 have

been t F te and source 25 potentials of the transistor 126 are
vari edl%)gfc(%tcomﬂg%% & sanme. As a result, since the charge retained in the
capacitor deyice 123 is distributed also to the transistor 126, and the
transi stor transisiar dfineaion a3 eithrs @ senitchiae agartidfer qwrenssatrar s 122 and
126 are 17.2 4 APR 2006 connected in series, and the gates thereof are

connect&PSISIQIc or di ngly, each of the transistors 122 and 126 serves as a
multi-gate transistor. That is, a gate length L of the transistor varies

bet Reen t he daithé eyrensowce oincuitdl( HowmipRis GRS kwiich TRERRf @ke, the
val ue of the current supplied fromthe termnal b at the tinme of the

set t i nFWIsdriasi wn twaed OGNy aBigaall iap@Siia HeaBmhinel ¥ 2 HG, AfcukBf: iU r ent

supplied fromthe termnal c¢c at the tinme of the input operation. Thus,

vari ousubpliathviaahe forisodl bt tengladN\G Rt SitE 08 cofiRRAFIG A1CceS) di sposed

between the termnal b and the constant current. source can be charged

even f asitent 1ihk@Ra8 AUAREde)s rdill8e PRl hi i+ e .conpl eted quickly.
The nunber of switchesféct?\re nu%%gth%feg%%&s{]g@,l&!;% t h §ha rgrzljﬁé%(?'intﬁﬂ to

st r uct Yh@SirAhA; ipasitd I et ed., Specificall referring to Fig.

27B, wiri n]gs aﬂgﬂé Ssl\?!\n:ﬁélcdﬁgsh@n%?“y%%%%o%gﬁg E%%‘H %"H&Pyﬁ%cepﬁi?n%gmﬁﬁ is

(Struct unaheap vl o BhlesoP S R SRS BN 00 e,

0 o casERTN dfldd B S0l botags VB I the o0 sreom Biibs and 15

wWirin artic ly limted. Note that, in the current source
PSS a e i P

circuit B, the signal setting operation (setting
operation) a bt he signal inputting operation (input operation) to the
pi xel , that i S?‘Pl‘@“ﬂgvlﬁ"eﬂfm‘éh%%%‘ﬂ thg sepieh 425 are Harnech @RE by usignal  sour ce
circuit. cannot. be performed sinmultaneously.

_ input via the terminal a. As a result, since a predetermined charge is retained in the

15  capacitor device 123, the transistor 122 is imparted with a capability of flowing a
current having a magnitude corresponding to that of the signal current Yg,,. If the
switch 101 (signal current control switch) is turned into a conductive state, the current

. flows to the pixel connected to the signal line via the terminal c. At this time, since the
Agatc voltage of the transistor 122 is maintained by the capacitor device 123 at a

20  predetermined gate voltage, a drain current corresponding to the signal current Iy,,
flows to the drain region of the transistor 122. Thus, the effects of the characteristic
variations of .TFI‘s constituting the signal line drive circuit is reduced, and the
magnitude of tl-le current input to the pixel can be controlied.

When the switches 124 and 125 have been turned OFF, gate and source

25 potentials of the transistor 126 are varied not to be the same. As a result, since the

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

the transistor 126 is automatically turned ON. Here, the transistors 122 and 126 are

17




20 Referring to Fig. 6C, a circuit including a swtch 108, a switch 110,
transistors 105 ,'“)._106 (n-channel type), and a cappacitor device 107 for
retaining gate-source voltages VGS of the transistors 150b andy 1Q@r 7005
corresponds to the current source circuit 420. In the current source
circuit in Fi 6 he switch 108 and the 25 switch 110 are

t ur ned c&éﬁ%}}é&;ﬂlgégﬁﬁlanpﬂl&%@ ?Q’c arasangected. Agegrdingly; greheolithe s suppl i ed
via a term garlS 2 fr‘glir%%he constant current source 109 connected to the
cur r ent AR pgan SGYeS 352 mpithrate drappistone Thaiaci gade ledethi Cof #27. The
charge.,is retained therein until the 18 2 4 APR 2006 signal current |da"
f1 own f‘¥a(5‘ﬁﬂsfq{é’ agighbetygen dig setiing ensiativm apdghd bpoteseradent Thatfow. the a dr ai n
current of the transistor 105b. At this time, since the gate el ectrodes of
the t M2l the cumel supeliesk fromdhe taaminad ba tHkQfmanetiearnReGerddengagh ot her,
the gate voltages of the transistor 105b and the transistor 106 are

r et i nd@ ™3de Inzger Hpache waludef ilmecut it sippliee front Ne (&ithihsT: QR A e Swi tch

110 are turned OFF by the signal input via the termnal a. As a result,

si nce ahpmpueopemiiordThigradoislonds @iaess {vﬂi@l@si?ﬁﬂ@&iatnﬁr‘cmsqe"i ce 107, the
transistor 106 is inparted with a capability of flowmng a current having a

TGN  tedpaciiantes) ABOaAthdkRedl e (nin1% SR o R Rlreh18) A 1o Lite S oh
uctl

101 (signal current control switch) is turned to a con sPhte, a

cur r entbefdhamdtcQet )i signal _line yia a term nal
c. At thi sm:g?rre, esimﬁ::eg Fﬁgseégf g@@gﬁ %g‘g“%‘?l"’%ﬂi"“. ?a%ﬁs%oﬂpg?th%‘cﬁg’-

mai nt ai ned by " A 107 the predeterm ned gate voltage,
" a drain currerrll%lgggﬁgglzgfon ?Cr?gg’t%gﬁ ngg?:ru(?ttr%m“gf’ﬁ’i‘g FHRAMReEPE ent Nol a)

b i i f .thedransistor. 106. Thus, the effects of the
(Choys ool AE A AGUERy Binitdd” SoE AR, St ipaind s b gt | ve
Circui tgJ: .and t he jtude of the 15 current input to the pixel
can betsgé%{lésgﬁqﬁi §Q digp o?ﬁ}ﬁlit such ?Efg %%“F%“&E‘f‘é‘r s stpeturegrasishewnin Fig. §76B1)105b and
t he tr%ﬁjlsst % 106 need t‘g be the sane to cause the drain current

cor r espondi 19 Yo RHAHA, apd thegpnpestion is sEuetarer|agwhown dx Fige RY(B2) it ke dr ai n
region.of the trangistor 106. To be nore specific, values such as nobility
and t h"aZiQPgrlgp. imeafi‘%’f%ilgt’ﬁeg- 27661, itris sufficient tashetainrgt06 need to be the

same. 20 In addition, in Fig. 6C, the value of W(gate wdth)/L (gate
| engt h)acg.}mlélg@ﬁ 132 capgeitor device 107 does not leak. The number of switches and

15  wirings are not particularly limited.
Note that, in the current source circuit 420 shown in Fig. 6B, the signal setting
operation (setting operation) and the signal inputting operation (input operation) to the

pixel, that is, the current outputting operation from the current source circuit cannot be

petformed simultaneously.

20 Referring to Fig. 6C, a circuit including a switch 108, a switch 110, transistors
105b, 106 (a-channel type), and a capacitor device 107 for retaining gate-source
voltages VGS of the transistors 150b and 106 corresponds to the current source circuit
420, | |

In the current source circnit 420 shown in Fig. 6C, the switch 108 and the

25

switch 110 are turned ON by a signal input via a terminal a. Then, a current is supplied
via a terminal b from the constant current source 109 connected to the current fine, and

a charge is retained in the capacitor device 107. The charge is retained therein until the
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transi stor 105b and the transistor 106 may be arbitrarily set, and a
cugrent proportiaomal "to the signal current ldata supplied fromthe
constant current ‘sdurce 109 and the |ike may be supplied to th pi@g}g
Further, the value of WL of the transistor 105b or the transi siérﬁ‘ 0B hat

s 25 ‘ t nstant cuyrrent source 109 is set high, whereby the
wite capegebBnl e My BORL e sy SR o e Ag becampeentivd uiting

const a squr.ce 109.. Wth the current source circuit 420 shown in
Fi g. 62:‘{l a Ee‘ftgeﬁ%ﬂgﬁ'esf’éaf‘ﬂs}%é 18%3&%”‘8?1“!!’9’ singe hpateodectradseof theg oper at i on)

can be for sinmul taneously with the signal inputting operation (input
oper at i ‘gﬁ S‘@%‘%@ "Bﬁuﬁé |‘€e Eansesteyr 106mse eommested tg oachoathei, theuiatsvalR@esf Fi gs.

6D and 6E has the same circuit el enment connection structures as that of
t he curfenf HaBHsiee 18k ansl thedppsisfor 10 areaelaireddnpthe chpacitor 8dgceTomect i on
structure of the switch 110. In addition, since the operation of the
cur Pent sour cehes;, theuwitchA08ainddbetwinth Fi0gme nfiRed0FFafy t605{pRLMphiQyih Ne
operation of the current source circuit 420 of Fig. 6C, a desgri ption

t her eof theiterminad aorhs 4 edbultsindees pre@semhine @ BRAES FBRLainddqhGhd 8ftfacitdhe number
of switches, the nunber of wirings, and their connection, tructures are

not parddvics EI7, shel travisiseat. 10808 Ghpdrtedl wivh a CE5B5Kt 28 Foifd 2 rings and
swi tches may be di sposed such that the goﬁfjnect ?onfl{osgmggﬁlé‘t%%ngé‘&wégashom in

Fig. 2 itide cohrespaabitd | e c ti.0n .S .stryctured as
Choan 1 £y i hSSRignS 1RRJK M Gl Stet 15,0 IS SIER 10T Giall " 57( S

it 1s sdirfen€t@iitolls ed int capagi t or . devi ce 107
does not | eak. 105 %ﬁ%??ﬁ@gﬁggﬁﬂﬁ’%ﬁ%@%?FE’E?‘E‘ %'{%&f‘?}ﬁ%b\ﬁtches 195D,

1930, 18954 - i r. 195a.. .and a.capacitor device 195e
(C"or res p_ondgdt?%ﬂ)tlr:l??a&éfc%lra 1?le]urll @%ﬁ‘sﬁéﬁgﬁ .ngfp}s tpg, SIpce 'gﬁ Epleroliageptleci r cui t

shown itk : htches 195b  195c, 195d, and 195f are turned ON
by a si gé}sﬂ?rn%ﬁﬁs \r/rlfa gkﬁ gﬁp%%%%hea?apﬁg?ofﬁéﬁ{%&oz at herredadermipysl gadel via a t

term ngj, %gé rao(g)a{hhcem&ogst ant current source 109 connected to the current
line. A } predeter m netCHEPHEE & thetcarppidthesignnd comrpetdiuid flovsve ce 195e
until tRE aBl P NlioC SF the Mansistor 106.. istic variati

_ g sistor -- Thus, the effects of the characteristic variations
of TFTs constituting the signal line drive circuit is reduced, and the magnitude of the

15  current input to the pixel can be controlled.
At this time, characteristics of the transistor 105b and the transistor 106 need to
be the same to cause the drain current corresponding to the signal current Iy, to flow
precisely to the drain region of the transistor 106. To be more specific, values such as

mobility and thrcsholds of the transistor 105b and the transistor 106 need to be the same.
. In addition, in Fig. 6C, the value of W (gate width)/L (gate length) of each of the
transistor 105b and the transistor 106 may be arbitrarily set, and a current proportional
to the signal current Iy, supplied from the constant current source 109 and the like may

be supplied to ihc pixel.

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

With the current source circait 420 shown in Fig. 6C, the signal setting operation
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[ i ical with a
supplied fromthe constant current source 109 bec_grrgs i dentica
dr,an current of /~the,transistor 195a. Then, the sw'tches 195b, 195c, 195d,
and 195f are turned OFF by a signal input via the terminal a. ?& WI@% _
time, since the predeterm ned charge is retained in the 25 capaci't Vi ce

-1 ransj is inparted with a capability of flowing a
A L T R AL RTINS AL B
This is. because. the gate voltage of the transistor 195a is set by the
capaci 6P r‘?:téméé élg“tB'XSI-ZO i 2 4 APR 2006 predeternined gate voltage,
and a drain_current corresponding to a current (reference current) flows
to the drai ﬁa&b@f@ﬁcﬁfmﬂh@m@ﬁm@w@m&g& 6D andi6® Isisahesange cisuient s
supplied to the outside via a terminal c. Note that, in the current source
ci r cui cleahgORRECtiph gtrugi®ses asithatariehatiromt baurcs eirtriin4R0 SEFig USCT aixkemOUr CE
circuit to have a capability of 5 flowing a signal current cannot be I
per¥ or exths icompaction stretiprewf thetshdtchnpo! IORRIA6M, @cetRE opddRitld df1fe t he Si gnia
current to the pixel. In addition, when a switch controlled by the signa

i i foi i L.S: || ed not
nput ehEeniseut@raiicnitl420 dfsabhof B, 6 a8d PRBALANSYS HR WpelaRich UF S
ItoIo flow fromthe term nal c, theig?er m nal ¢ needs to be connected to

anot hecutrestesonfceldiRuita2065f 1! GMtd @éscrjﬁgfﬁxftihcﬁeg? g{lﬁl ‘Bg oﬁn%ifgc{u 'Otﬁclf P%c\sﬂzxg cur r- ent

represented by Va. Va nay be a potenti Icren
flgwi ngn{bbam;gﬂie termnal b as it is, and may be a power supply voltage
Vdd as an exarrp] e. Note that, the nunmber of sw t.ches, the nunber of

i ri ' i - t particuylarly Limted.

 Speot 11 bal 1y el HPRAGBL G bu R Th LG GE wipel Tnd 'kt etiaros. may be
el ! - - - - h F. )
(SR80S Sl b PRbe S aRRD BT Soberonl efh e Fenits Piongs st vt uped
gg(sBlhzj or-_h 8% Ir Fig. 28 % Oﬂ 28( C2) i_n'the i nput operation. The number
of wi r?ﬁ&sﬂesan%’hg%d{%ﬁ%ef %‘&E bt peTEELIsupivd sghoRari Hig 27(GLX he
current source circuits of Figs. 6A and 6C to 6E, the current-flow
directiohy F HEORCTAI0 Apd Hhe gomnpstion is suetneedsisghewn fin Fig. 87(GR) isihecui t) are

the sapme. . The 20 polarjt conductivity type) of each of the transistor

102, t HPY PRERR1eR g{l}ysp%agig Kig,27(C2), it is sufficient that the charge

- accumulated in the capacitor device 107 does not leak.
15 Referring to Fig. 28A, a circuit including switches 195b, 195c, 195d, and 195f, a
transistor 1952, and a capacitor device 195¢ corresponds to the current source circuit.
In the current source circuit shown in Fig. 28A, the switches 1955, 195¢, 1954, and
. 195f are turned ON by a signal input via a terminal a. Then, a current is supplied via a
- terminal b from the constant current source 109 connected to the current line. A
20  predetermined charge is retained in the capacitor device 195¢ until the signal current
supplied from the constant current source 109 becomes identical with a drain current of
* the transistor 195a.
Then, —thc switches 195b, 195c, 195d, and 195f are turned OFF by a signal input
via the terminal a. At this time, since the predetermined charge is retained in the
25  capacitor device 195e, the transistor 195a is imparted with a capability of flowing a
current hav.ing a magnitude cbrresponding to that of the signal current. This is because

the gate voltage of the transistor 195a is set by the capacitor device 195ato a

20




~transistor 106 can be of p-channel type. Fig. 7A shows a circuit structure
I n which the curﬁ”é‘nt;”-‘ﬁl ow direction (direction {fromthe pixel to the
signal line drive él rcuit) is the same, and the transistor 102 3shaknzi0g n
Fig. 6Ais set to be of p-channel type. In Fig. 7A, with the capacitor
devi ce disposed 25 betyeen the gate and the source, even when the source
pot ent i g{ﬁe\q/%r?’}’%(?g?tﬁ & Oﬁgﬁee ?’é‘gﬁ fgan cypentgaesponding i urmah@eferdiet her |
Figs. 7B to.7D show circuit diagrams in which the current-flow directions
(di r ectHHED torthe draimrezion efifbe diagsistor L9Fre ldnhisstate, acmicieht &r e the 21 . 4
) 2 4 APR 2006 same, and the transistor 105b and the transistor 106 shown
in Fi gSUPBlEed 19 thontsidesdn atormined cofNete thiimethe tympent sbukch RBEuit Ficvn 29A shows
a case where the transistor 195a is set to be of p- channel type in the
st r uct dig B¥A.rhgopastionrfa.se2hg thiomsen soBSe cHBEE B ke AdaBAStRi&F S 5 122
and 126 are set to be of p-channel type in the structure of Fig. 6B.

Ref &r r iflnyving amignal 8drrem cansatWietpetfaghed binienbdhesiil ok 2 i

transi stor 102, a capacitor device 103, and thigﬁ\?li ke copgle(i%%ﬁg)gi to the
cur r entfosimpnttingcthe siginhl curiedt o3tk ppRl €5 RARA CoveitdiCnkrofibq f1, 9. 6A that
Ispartly nodified. I'n the currerll)? source c‘?‘#’gﬁ}cﬁﬂosf Ithé.ilm&fﬁde%e

transi shosigaatiapii vh hoAbMATLES iASREBERD tLing, 10 operajion of the
current source I(:md t he i nput oi)erafl onfﬂg(}%g‘e’%ﬁ%%’é §ITS?OHPIPF}8(E§%tttPi ng
oper at ifRiv FoREthe WRGRLT O'thd I [ s shown in Fig. 31B, _in which the
gate width W is large. ’:ﬁﬁé ‘?H@fﬁaﬁgﬁ‘%‘%ﬁ%?’aﬁwﬁ%ﬁa aBB&‘ﬁég’i“? Bhthes

struct yigg % InaFiha  31C . in  which the gate width Wis small. . .

" Therefore, @hﬁ@gmg}e&ﬂétl e %0135?‘11%3 ?Bf?ﬁ‘l“ft%‘%pﬁ' P"gmvﬁﬁ’éay et potamtialy at t he
(tiqg of | eratjon can be made | arger than the value of the 15
“clrre ntsufsét}g%ﬁ?é?og? %%Prlr ?{gtqog?% ?F&Fn @‘eé?m%‘ﬂ%l & #sbispand may bapuowsper at i on.
Thus, L,0US.,. | O such as,wiring resistances and cross capacitances)

di spos\é"gﬁllt))l t"ﬁggﬁ"?ﬂg*‘%é}‘ﬁi‘lﬂaﬂe-b and the constant current source for the

vi deo si gnaéw%ag1 be charged even faster. Consequently, the setting
operation car'hiagihnnupker ofusvdtahes, theorembdraf wikings, a8 tisdinvamnetitorci r cuit of
Fig. 6Athat is partly nodified. In 20 addition, the circuit can be easily
appl i edPHUIGSGHe Bobpastigulady Haritedi Spatifisaléy oofiarring t6iRigs. G8B and 28C,

wirings and switches may be disposed such that the connection is structured as shown

15  in either Fig. 28(B1) or 28(C1) in the setting operation, and the connec'tion 1s structured
as shown in either Fig. 28(B2) or 28(C2) in the input operation. The number of wirings
and switches are not particularly limited.

Further, in the current source circuits of Figs. 6A and 6C to 6F, the current-flow
directions (directions from the pixel to the signal line drive circuit) are the same. The

20  polarity (conductivity type) of each of the transistor 102, the transistor 105b, and the
transistor 106 can be of p-channel type.

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

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

current-flow directions (directions from the pixel to the signal line drive circuit) are the
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and to the circuits shown in Fig. 7, Fig. 28, Fig. 30, and Fig. 29. Note
that, in the abo@“}ménti oned current source circuits, a current flows from
the pixel to the'si'gnal line drive circuit. However, the curreht APDIIIPNI Y
flows fromthe pixel to the signal line drive circuit, but also nmay fl ow
fromt i l,ine dri circuit 25 to the pixel. It depends on the
struct Bsr%gl%bgﬁ" he twyé{jorrlﬁg? a?‘i]é‘cd{ﬂ"ﬁ’ém* 10p shewn in Higdi $©é9 6Bare ot ton t he

pi xel tbo the .signal line drive circuit or in a direction fromthe signal
line dri "&lfar“ggﬁtﬁm‘f‘o the pixel. In the case where the current flows from
the signal line drive circuit 22 2 4 APR 2006 to the pixel, Vss (low
potential pokdtheh Fige fushots = enset whiiddthehirgisigoat €98 Bl sdp Qwie ofQUr ce),
and the transistors 102, 105b, 106, 122, and 126 may be set to be of

p- chanrfdrnnelypee imthe) syructire Af Fig.i 28. t Hiig C2I18 Whéws haGEAWHERONE tiddskids 7 VSS
may be set to Vdd, and the transistors 102, 105b, and 106 may be ot

n- cRannél2 and s age Ntte bt bAp-cdhdndd gHedn thenhichlieof FRY ¢e di sposed such t hat
the connection is structured as shown in Figs. 30 (A) to (D) in the

setting oper Refatingantid.Ba, 8 GROAPIARid SviRIENTOHLER AR QML 51 05, 30

(A2) to (D2) in the input operation. The nunmber of sw’tc hunber of

Wi ri ngs @upecitdieleyics ADBESHA MB 1ikE LHGL r grticutardy limted. 10
Note that, in all the current1 sourcgt!:%i(?:(?srt’g’utlﬁ EQ%%IQ(?PP%&H%‘&\/& t he di sposed

capaci t or dﬁg’.@@&@ﬁﬁc@ﬁ&n&%%&é&f&:ﬁdof%gﬁﬁgf %l:[?as | }j,g,tglgf?ng%’lh éﬂ;PO\rM lef‘a”p' e,

a gate capacitance of”a transistor. \ ~be
Frge. A Rk AL PRI WG Y et begseen e sabioge by
(57100, BrdigioR B dreelP 58k Rod B Biemeasoricnts i @ascing i o 16,
ci roui PO 3R SBSEBR 16 ractisil at HowLIncHIE GHIh ip vEichutbergatehaidduy ant
1t o[RS HE et FibiobSatio ahecsmertion motmigrelpshomoun MHE1CEkRT | oshi p
bet ween t.gg t\\;:m tage accunmul ated in a capacitor device 16, that 'is, the

gat e- sStP iU W is smafhsTherofore She walue ohehetdurenvippliédarosi @aal

terminal b at the time of the setting operation can be made larger than the value of the
15  cument supplicd from the terminal c at the time of the input operation. Thus, various
loads (such as wiring resistances and cross éapacitances) disposed between the terminat
b and the constant current source for the video signal can be charged even faster.

Consequently, the sctting operation can be completed quickly.

Note that, Fig. 31 shows the circuit of Fig. 6A that is partly modified. In

20  addition, the circuit can be casily applied to, for example, other circuifs shown in Fig. 6
and to the circuits shown in Fig. 7, Fig. 28, Fig. 30, and Fig. 29.

Note that, in the above mentioned current sousce circuits, a current flows from
the pixel to the signal fine drive circuit. However, the current not only flows from the
pixel to the si gnal line drive circuit, but also may flow from the signal line drive circuit

25

to the pixel. It depends on the structure of the pixel that the current flows in a direction
from the pixel to the signal line drive circuit or in a direction from the signal line drive

c1r§u:t to the pixel. In the case where the current flows from the signal line drive circuit
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current ldata is witten to the current source circuit. In the circuit
“diagrans of Figs.—~19A to 19C, nuneral 11 denotes-a-vi deo-signal current
source, each of switches 12 to 14 is a semiconductbr device havi OARR 2005
switching function, nuneral 15 denotes a transistor (n 25 channel type),
nuneral 16 denotes a capacitor device, and nunmeral 17 denotes a pixel. In
this erl®dfi PiEek Vst flowspeientinl powet srirts)ansi s¢ @t td §dd WidhpbentiaPasyLOr device
16 forman electric circuit corresponding to a current source circuit 20.
Dr awi ngomicapand e @ansdstdrsAPR, PO5LG 106 20 BE® 130 FR9IS saf 8 hgqugpcﬂaﬂ 9 19A
- Since drawing lines and reference synbols shown in Figs. 19B and 19C are
si mi | atypeointiigs® Alsavin the cirbit didSAm SN RS 07“\)#&5% &t VAGULGE region
of the n-channel transistor 15 i S connected %o’ ss, and a draln regi on

t her eofth¢ GamsdnoRCLO2d 105h, tha 196 -ggéyﬁih source 11. One of
el ectrodes of the capacitor device 1 |sz@%%ﬁ§€%ed to Vss (the source of

t hest i i : de, | ted to th itch 14
e TSN O o 4 S LS 7 £
hol di £y 0l f L st 15. Note that, i

1,5 ST AR B et i v

-10 dri; i it cur rent es ing to the signal current Nola flows
vi a, fé%lgg%é%ﬁg,hhaw%i'? Etﬁstﬂgf@éﬂﬁﬁgﬁw &Rput 9peration; Jhenumberobr t he

pi xel fs&@%&h cur rgnt source cjrcuit 20 supplied in the signal line drive
. wev

circuit G umberaf varges ang their copnecsion mithelurestne 8ot paragady ni ng t he
outlineg of the relationship anong the video-signal current source 11, the
current™ ¥ ce circuit 20, and the pixel 17, a detailed illustration of the

(§t cture 15 is omitted. First, an operation (setting operation) of the
cutPent sour &@teagipalithe porent seure wirngits duscibahebove ihe difposalipt a Wil | be
described by using Figs. 19A and 1913 O Referring to Fig. 19A the switch
12 and PPAEitepiledRe mayaoe be dispestddy, beamgisubstitusoti b forlekandpe, aafled OFF. 1 n
this state, the signal current Idaua is output fromthe video-signal 20
cur r entcapasifppee afla tramsistbt. ons to the current source circuit 20 fromthe
vi deo-signal current source 11. At this time, since the signal current

Nol a i s fI olernjndftasn déeriptioarill St gtk if UERAM g S@HE e dgerati IR GRS €Nt 1 Ows
separately through current paths Ir and 12 in

current source circuits of Figs. 6A, 7A, 6C to 6E, and 7B to 7D among those described

15 above by using Figs. 6 and 7. To begin with, the operations of the current source
circuits of Figs. 6A and 7A will be described with reference to Fig. 19.-

Figs. 19A to 19C schematically show paths of a current flowing among circuit
C elements. Fig. 19D shows the relationship between the current flowing through each -
g path and the time when the signal current L, is written to the current source circuit,

20  Fig. 19E shows the relationship betwecn the voltage accumulated in a capacitor device
16, that is, the gate-source voltage of a transistor 15, and the time when the signal
current Ly, is v—vrittcn to the current source circuit. -In the circait diagrams of Figs. 19A
to 19C, numeral 11 denotes a video-signal current source , each of switches 12 to 14 1S a
semiconductor device having a switching function, numeral 15 denotes a transistor {n-

25 channcl type), numeral 16 denotes a capacitor device, and numeral 17 denotes a pixel.

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

an electric circuit corresponding to a current source circuit 20, Drawing lines and
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the current source circuit 20, as shown in Fig. 19A. Fig. 19D shows the
relationship at this.time. Needless to say, the relationship is expressed
as ldata = Ti + 12/25'The nonent the current starts to flow from 4 Rer 7606

vi deo-signal current source 11, since no charge is accunulated in the
capacitor device 16, the transistor 15 is OFF. Accordingly, 12 = 0 and

i dat a ZCMATeRre SERbelsarathogvmin Big 1 PRRSBE6 6lrdvw nlydinge androferantidyinbodé cumul at ed
into the capacitor device 16, and a potential difference begins to occur
bet weeAhPHR fn Bigsc19B dud 18€ artsindbip ac those shovh GEFiE619Al licy 4%mirdlen the
potential difference of both the el ectrodes has reached &ﬁh (point Ain
Fig. ho®), the transistor 15 is turned ON, and 12>0 is established. As
descri bed above, since 'data =Ir + 12, while Ir gradually decreases, the

current keep® fduowd fegionldfahé Rathdfnel 3G Ak 9 Bodl hAUOUSI vy er f or med
in the capacitor device 16. The pof% enti al rditsflgg?delﬁgggE%y\%ye’eaﬁlﬁb%%rﬁ“’t he

| eBt dHerédta ' ' ] t t e- .vol t f
Che L1 o, ator oL CaRRRISID (REVIEG sihal SRIF SotSs 11h O S&Ha0F 8F device
0 oo ARG dovide 5 BT QR BV AV IS ot bt SR Theaad theer st o 1e

a desired voltage, that is, a voltag
to be Wb rrkent, | data. en the_charge accunul ati on
term nggﬂeeg\é%lgﬂ%g?ﬁéﬁ%ﬁgéf%& ﬁ’fé‘ﬁﬁ“}’gt ﬁﬁb‘iﬁart%ﬂf ﬁ‘Fr‘raé‘F‘é‘ﬁ% 15).okherg. Furt her,

si nce E i | dat a = is established (Fig. 19B). Next, an
oper at iugﬁac t."%%%‘?"%g% %HP Sr{ﬁfef%rhoi‘ﬁ%flﬁ Sicsomce Keltage of the asistomt® to the
15 pixel w Ho bt% gescri hed py using Fig. 19C. \Wen the signal current 'data
is input to thelahi%Bractiesdhs girey seurcesircuit 28ds sippliadin theesigal lins 12 and
't};fosvm'dt.ch 14 are turned OFF. Since VGS witten in the above-described
oper at "GK° FYHE & FHTenheogesparding to thedigwal terenttna flavendh sfopexdibples ON. A
current identical with the signal current Idata flows to Vss via the

swi t ch2LFCul glament dncdudnd indhe qgaaltline drrthe pize! fibeths cgnedt soufdeidcyitdat , to
the pixel is 20 then conpleted. At this tinme, when the transistor 15 is set
to operdtBpPplirdingbe sigatlilore driegiiomit. dienevet, sifte FHOUITR adfidimvel t age of the
transi stor 15 varies, a current flowing into the pixel can flows

const aRtiEfly explaiting therautlite sfothe celaonship imaRy HROMMeI gl Gurrb scRSceShoWn in
Figs. 19A to 19C, '

11, the current source circuit 20, and the pixel 17, a detailed illustration 0f the structure

T

15  is omitted.

First, an operation (setting operation) of the current source circuit 20 for
retaining the signal current Iy, will b;a described by using Figs. 19A and 19B.
@ Referring to Fig. 194, the switch 12 and the switch 14 are turned ON, and the switch 13
- is turned OFF. In this state, the signal current Iz, is output from the video-signal

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

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

Accordingly, I; = 0 and Lsata = 1) are established.
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the operation is divided into an operation (setting operation;
correspondi ng to F£gs: 19A 25 and 19B) for corrpl;'ét)i ng a wite of the
signal current |data to the current source circuit 20, and an oplet APR &b
(i nput operation; corresponding to Fig. 19C) for inputting the signal
current Idatsg E]o the pixel). Then, in the pixel, a current is supplied to
the |ight 25*5"¥eaprerdedlyarcomilaedsintntbo capavitac dericans,endialoddimli nput
si gnal 8 rent Id,,,. The current source circuit 20 of Fig. 19 is not
capabl e“HETHSE DEeims ity opens bsbrecnrigth cleetraddsast theapabRor duHiKe 2t

simul tapneously. In the case where the setting operation and the igral:%ht
oper at | Bfhepdegipetontial ditfereocenafibosh e dletRAES hi reﬁéheli‘%?#po’im By rent
source circuits are preferably supplied to each of a plturality si gnal

lines eb¥h), theftrasisistdr 15sis aaREE ONG Ao i@ cRhBRBEET X sUbsRinsglafodnd; Wi ch are
provided in a pixel portion. Howeve%, li? t he sg't %AF%SS%{E%?& ?gcﬁsg%?ﬁ be

per fSor nlag, Wt -hi) whiled| bAdushy §g M\ AT l. current |da, a is not

i nput to the pixel, onFlsll l(;néy curra\géryfﬁ%ourcleaﬂé%&}g&ofﬂm% HERABSGVi ded for

each sigmramuldtioa ié@@ﬂhm%%lg{?g}fonﬁéd—ﬂ t@‘%%z?é’a%ﬂ&éhe tg}i\nsi stor 15 of the

current source circuit 20 Wn I h ea fe1e to 19Cis of

n- channel t YRR, pdtdl@id UfRs r..15 qf the current source circuit 20 may be
of p-channel typpe, oa? %#@%%c%?cgﬁméh &erei?ﬁ"i(’%m 8 FRBASHOT flevieste wher e

the trapsdss i f prchannel type is _shown in Fig. 19. Referring to
Fig. 19F, r?u%rgfri%%égfgur eﬁ’g{t%%c ‘gmg? H@@%P»gﬁ% Thup, therhargsipceemplagantin swi t ches
32 to I - i.conductor device 15 (transistor) having a switching

- functi ‘g‘?ii? Clﬁﬂl%a%g?)-gﬁé‘gge ggﬁ%‘f@%‘%“ﬁ“&ﬁ% Baleppurgs-volagmef the tippsiytor Afiner al 36

‘depqt e capacito evice, and nuneral 37 denotes a pixel. In this

(e h‘ggdi Srr‘e‘“‘%?","gf’ﬁdésﬁd Y@‘Fﬂ%s:xt,%at Hea volinesi(VGH) tB8 allowd theamséspacis tobe devi ce 36
forma electric circuit corresponding to a current source circuit 24. The
transi 2}?(5'?“ S itbe Grrgntdinan Véhen tho shargn ecainudatioutaninegiBportdnFigr ai n - 20
region lcg the transistor 35 is connected to Vdd, and the other is connected
to t he 13Bnde shirenth staps flowing eF@therQimceahe aF@CLy 9 @RS, 19f, £ figs capaci t or
device 36 is connected to Vdd, and the other electrode is connected to the
swi t ch eSteblished Fipd@Bor device 36 plays a role of holding the gate-source
vol tage of the transistor 35. An operation of the current source circuit 24

of Fig. 19F Next.sinmpesatiniipuabperhtibt)or inputting the signal current Iy, to the

15 pixel will be described by using Fig. 19C. When the signal current Iy, is input to the

pixel, the switch 13 is turned ON, and the switch 12 and the switch 14 are turned OFF.
Since VGS written in the above-described operation is held in the capacitor device 16,
the transistor 15 is ON. A current identical with the si gnal current Ig,, flows to Vss via
the switch 13 apd transistor 15, and the input of the signal current I;gm to the pixel is

20

then completed. At this time, when the transistor 15 is set to operate in a satusation
region, even if the source-drain voltége of the transistor 15 varies, a current flowing
into the pixel can flows constantly.
In the current source circuit 20 shown in Fig. 19, as shown in Figs. 19A to 19C,
the operation is divided into an operation (setting operation; corresponding to Figs. 19A
25

and 19B) for completing a write of the signal current Ly, to the current source circuit
20, and an operation (input operation: corresponding to Fig. 19C) for inputting the

stgnal current Iy, to the pixel). Then, in the pixel, a current is supplied to the light -
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25 current source circuit 20 described above, except for the current-flow
direction, and thus,  a description thereof will -be.omtted here. In the
case of designind the current source circuit in Whiich' the pol arQQyAPszﬂqﬁhe
transi stor 15 is changed w thout changing the 26 2 4 APR 2006 current-tlo
direction, the circuit diagramof Fig. 7A may be referenced. Note that in
Fig. 3ZMINE dementrin abtadantcvedt iberinpa sidial safeeds, i N Fig. 19F, in which
the transistor 35 is of n-channel type. The capacitor device 36 is .
connected bdihsemmrenhsougad sirc@ad20 BEFROY f ] L POcahI€ SOUr Ce
potential of the 5 transistor 35 varfggsggﬁ?%ghg‘tﬂﬁtg?gglff{)lﬁé\@gél?p%sreéw%n and
t he i n@peratipar aid ahe iPWE¥Hérati wheRLERe e.potential variji.es, since
t he gate-source voltage isw?r e?%l?\nézlg? a Ho]?haﬁgg%gr%a??o‘ﬁﬂ?rg hﬁp?eé'r’r‘é%lt ed.
Next , fadion oAl e : cireuits shown in Figs, 6Cto 6E and
Fros, T8 to 7D w1 ha SHaRmth sSOLES Belbdfitnkd Sflithegnaty, Slegsl iwoA to
20Cs scharmhd : s t hr.ough i ¢h current, fl ows anong
circuit el enél;oﬁlir Jéélmlr:ﬁ?%@ ai%%%gﬁ%% ﬁ"RBfl?(gﬁ)a?%r?iﬁi fg“ﬁ‘i‘ﬁ@%ﬁg{‘ﬂélf@aﬁﬂént
fl ow nggt and .t he ti .when the signal current Ida, is
Wi tte%ft‘gﬁﬁeﬁggc(%?‘§%€(ﬁt§§hhr éeP‘B‘iaﬁ& i(*???”\lg&ﬁ; andgphich arg progidedlimta pixshi p
bet vveegmhlﬂﬁlv R,?eq,e a.ggFmJI ated in a capacitor device 46, that is, the
gate-sdurce  voltages: e SPUAE| Geptionscam e psrfarmed: viithie awpaivdt derisg gnal
currengwhl\ggj1 is witten to the 15 current source circuit. Further, in the
circuitdr S‘?eaﬂﬁ“ﬂf Cyiret g danpbinpetto thmpixal, otily cdermatrest souwvidleipcsi gnal
current squrce , a _switch 42 is a sem conductor device having a swtching
: f_unctiWﬁ?ﬁ%?”élicgfgseaﬁhélg@ﬂ“@@m@ccrlamab.stors (n-channel type), nuneral
(46. denotes a _capacitor device, and nuneral 47 denotes a pixel. In this
‘erbBdi ment, #Hibough thadransistar s afttbe tumnriseiros 8irddt 20 6hdvdn iPORRLREE Capaci t or
devi ce _46 conpose an electric 20 circuit corresponding to a current source
ci rcui Figs519Ade d9Cra0f drchmired typente tRmgistdr a5 VTR QAT S S Bh&utHyWn i n
Fig. 20A, and since drawing |lines and reference synbols sehown In Figs. 20B

and 20@aydifafmrchanntihgpe offeoinse | Biefd, 9. cirRARdidePEY 18 Re REY) h A source
an

regi on of the n-channel transistor 43 is connected to Vss, “a drain

transistor 15 is of p-channel type is shown in Fig. 19. Referring to Fig. 19F, numeral 31

denotes a video-signal current source » each switches 32 to 34 is a semiconductor device
15  (transistor) having a switching function, numeral 35 denotes a transistor (p-channel
type), numeral 36 denotes a capacitor device, and numeral 37 denotes a pixel. In this

embodiment, the switch 34, the transistor 33, and the capacitor device 36 form an

electric circuit cotresponding to a current source circuit 24.

The transistor 35 is of p-channel type. One of a source region and a drain
20 region of the transistor 35 is connected to Vdd, and the other is connected to the
constant current source 31. One of electrodes of the ;apacitor device 36 is connected to
Vdd, and the othcr electrode is connected to the switch 36. The capacitor device 36
plays a role of holding the gate-source voltage of the transistor 35.
An operation of the current source circuit 24 of Fig. 19F is similar to fhat of the
25 - current source circuit 20 described above, except for the current-

flow direction, and

thus, a description thereof will be omitted here. In the case of designing the current

source circuit in which the polarity of the transistor 15 is changed without changing the
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25 region thereof is connected to the video signal current source 41. A
source region of{ the n-channel transistor 44 is. connected to Vss _ang a
drai n region thereof is connected to a terminal 48 of the Iightz eAPR Wﬁg
el enment 47. One of electrodes of the capacitor 27 2 4 APR 2006 device 46 is

connecedentofldfs iretfien, IIERASt Bhetalfof FRNG) 44), and the ot her
el ectrode thereof is connected t%ltat h% g] ’teAZ[?ag)(':tt%rr;égés ofj' the transistors 43

Vol tages of Cha iy anay &t ors W AR IS BikBh B Hs SR HFeolot
curr entyks&V LLEGUL the2h 1ded in . the si nai | i_ne d,rive1circuit. A
current cor rlgﬁgé)lgjﬁg igtﬁgkgﬁ? oé'é %fzn%?gﬁ%lqﬁgﬂ?‘lr eI I° Fa ’éﬁ] 11‘6‘(/!)_%‘3 @fa{sf%ﬂe?ﬁ%rrpl e,

. or e pixel, fromthe
cur renteReERCBR ba M 45 soed, of afe Teistorel ynamel poteesmolaatil o6
Howeve ' Fig. 20 is a diagramfor briefly explaining the outline of
t h\(,ager eﬁrgfl?i%{r%g %Spvag?fﬁﬁt&t‘tvﬁ‘é“ thegssdting Qpayation rand ﬁge depitceperdt®nd 1 Howemero ur r ent

source _circuit 25, and the pixel 47, a detailed illustration of the

- struct GYE WMo 3Qkce pRtantial variesntinem the galcisovtiet valfagef isFi@aingd, at he

si zes of tt]e transistors 43 and 44 are inportant. Hereinafter, using

di f f er BRI APSFAloads ¥pplsaienteda case where the sizes of the transistors 43
‘and 44 are identical and a case the sizes are nutually different will be 15
described. RE¥e&Hipatptions Bf . cupBAt saurddGratibehowaan WG 6CHBSEiReRief t he
transistors 43 and 44 are nutually identical w.l| be described by using

the si gHdio Bamwilirte destebedrbe usibasEigWE end D Fige S04l ot ARC gémt@ﬁ s 43
and 44 are nmutually different will be described by using a signa rrent

T'de ar showl patlsitiyroaigh eehiicie atcub@at Adws Moo o ld@hit iSn SitZ €5 rapsi stors
<4"3 and 44 are determ ned by using the vaFue olf W(egié%eﬁﬁgt(]%“}(sga?e 20

| engt hjelatiorshipbdvaas itfel @irenf HbHing ih?&x#f%%? %%raﬁdttﬂg tigx{g\%ﬁ?rg&nngE]g?:gl begi n

transistors 43 and 44 are nutual ly 1de escr

with, opeetlgngs kitich abahlldifkch(1So o Ritkufi " ,;g.ggoé A T L

source circuit 20 will be descri y using Rrring

to Fi PetwBA thah&)l 1 i.S rned ON _t ignal current Idata is
set in ?he vitdeo 2?%%%%‘1%?(?3%3 g%‘#’rc ggr ﬁlflcﬁn ’ftf‘ﬁ > g rgatgrgource

vi deo- ghdiRl ot HnSilor 33UNUG St i Yith D Srhen the signal current Iy, is written to the

15  current source circuit. Further, in the circuit diagrams of Figs. 20A to 20C, numeral 41
denotes a video-signal current source , 2 switch 42 is a semiconductor device having a
switching function, nemerals 43 and 44 denote transistbrs (n-channel type), numeral 46
denotes a capacitor device, and numeral 47 denotes a pixel. In this embodiment, the

" switch 42, the transistors 43 and 44, and the capacitor device 46 compose an electric

20 circuit corresponding to a current source circuit 25. Note that drawing lines and

reference symbols are shown in Fig. 20A, and since drawing lines and reference
symbols shown in Figs. 20B and 20C conform to those shown in Fig. 20A, they are
omitted. |
A source region of the n-channel transistor 43 is connected to Vss, and a drain
25 region thereof is connected to the video signal current source 41. A source region of
the n-channel transistor 44 is connected to Vss, and a drain region thereof ié connected

vto a terminal 48 of the light emitting element 47. One of electrodes of fhe capacitor
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current source circuit 25. At this tinme, since the signal current ldata is
floewi ng fromthe { vj deo-signal current source 41, the current flz\2/5
separately through current paths Ir 28 2 4 APR 2006 ahd 12 in th (ﬁErerg[ﬁt
source circuit 20, as shown in Fig. 20A. Fig. 20D shows the relationship

t thi ii lat i bip i d Nara = 11 +
2 1 st Mot oy e L MR 3 D SR s o

' . ' t | at in.th it devi 46,
o 2 onsey P AL B R S SR i P 1

are est Lshed. - Then,, a char i.s. gradual |y accunmul ated into the capacitor
devi ce %%,Ld&%ﬂcf% glccglﬁtpéﬂsi %TO?ed&fe lF‘ga’é‘ﬂ(ﬂétﬁo%gF%Vql@ge%@ﬁﬂleb@miem $baind

el ectro‘gfs of the capacitor device 46 (Fig. 20E). Wen the potenti al

di fference of both the el ectrodes has reached Vi6 (point Ain Fig. 20)),
the transistors 43 and 44 are turned ON, and 12>0 is established. As (110
desCri bed ad®¥e thaj mguaciigeothe current gourcevdiicuit 25ris graddal inythélsighgaags, the
current keeps _flowi ng. The charge accunul ation is continuously perfornmed

in the $AYSETMEr Aleviroy cosespoidingiotibeasipadl aikhel,aBewD SRR ExRAR, t he
el ectrodes of the capacitor device 46 serves as the gate-source voltage of

each ofa ¢inenit elamsitsindudod th hedighdl iThoisthe phee) RahdRe cRESH GohRL LAGuit 1 11e
capaC|tor_dey|cq 46 continues until each the gate-source voltages of 15
e i gt e a8 ki 20 By o 'L 20°
en,  Heiehongiiang R batwe s SRS 60PNk oL sl ST
L2105 o8t a8 e sd o8 alP)s, Bthe o0 0PSRNl B A ol 90!
Lhe swisohidayls Lurned OFF Since VGo willen al the above descrived |
oi ol a7 ThIBE e LABRE bRl Ym0 dhP SRentive ppmenerptdend A this
1t he e bk, BRI Pl i SiefkEen releinet rmbnds, s atcmsthosies obrrent

flow ng,Ln_ the pixel be flown without variation. In the case of a
curr entqh %’nﬁfi lrlsdf)togsl ﬁ?ﬂ‘f‘ﬁg%\kﬂc‘}‘ﬁaﬁfﬁl a grse tha/dressme mutirdlysdiffeent Wl be

15 described. Referring to Figs. 20A to 20C, the case where the sizes of the transistors 43

and 44 are mutually identical will be described by using the signal current Iy,,. The
case where the sizes of the transistors 43 and 44 are mutually different will be described
by using a signal curr;;t Liatar and a signal current Iy,,,. Note that the sizes of the -
transistors 43 and 44 are determined by using the value of W (gate width)/L (gate

20  length) of each transistor.

First, the case where the sizes of the transistors 43 and 44 are mutually identical
will be described. To begin with, operations for retaining the signal current Iy, in the
current source circuit 20 will be described by using Figs. 20A and 20B. Referring to
Fig. 20A, when the switch 42 is turned ON, the signal current Iy, is set in the vidéo

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

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

video-signal current source 41, the current flows separately through current paths I
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is not turned OFF, a current can be flown to the pixel 47 by using the -
current suppliedi29 2 4 APR 2006 fromthe video signal current sou;{éﬁ @g
That is, the setting dperation for setting a signal for the curté d8ir ce
circuit 20 can be inplenented sinultaneously with the operation (input

oper at ia@aX, fie ! t - Sl | .1q the pixel. Xxt, a case where the
o a2, lnthe A dlfte 8%@4%@’@%%514%3?% 20Rishowss thel | be

descri : .opetat L on he current source circuit 25 is simlar to the
above- Q%E%M% t(ﬁ)lﬁeq’g‘?'i 8{‘??‘5'?%@@?&‘ e reatipnship; ip exprasacHas daf =i # l.be
omtted here.,Wen the sizes of the transistors 43 and 44 are nmutually
different, tHQCHAeHt theFuzent sfants ta flogefromthe videowiglebowicnsdurcam ent
source 41 is inevitably different fromthe signal current |da~z that flows
to t he SPIRAP chargeqis yeifiopumplatedinithe ceppeitvedevickelis tiistranistdre 48hd agence 10
bet ween the val ues of W(gate width)/L (gate |length) of the transistors 43
and® 44 214 YEfc fecardinglind, W andalaue= bf art lestablishedi stor 43 is preferably set

| arger than that of the transistor 44. Thi.s is because the signal current
| da, ar can Béenrmoehasgreid grinlly hecunWitbteddhtoah®bagabRor dARSI 4L 9hg £43 1S set

| arge. In th]im? case, when the current source circuit is set wth the

si gnal petatiehdiffdminet begina s oddui Be6v@AMBE LIBARGRs oMHe AdabiBSiss; s) can be
15 charged. Thus, the setting operation can be (szgnp eet g%‘"r‘%af'g{%?gy.ﬁgme
transi §Figr S0BS Whdn 4He Sitchtld dilEBEd oS AL WA h of Figs. 20A
to 20C are of n-channlgeklf type, but t?\e trgﬁsﬁqés{tlg)ggéﬂérgﬁ%cﬁigb@of%e current

G agr am i shi OF e HeRnOt Rad 47 et N S 10 b bl ehpe. 20

diagramin which the transistors ar e

Rei@r r igegrivedhl : mesal ppt es. a.,.constant current source, a
(sw tch 42 isdaggg%r%hﬁlgg%ﬂct%# lg’év\gﬁl?%ﬂi%@‘?%bly IRPeEHPR GUReMdeERn, nuneral s

capac COARENTHE chife 8RSk Mo} B SRTRSuY YBTmad Iihe camacitordrogrerdt .t he
switch 42, i rs 43 and 44 nd. the capacitor device 46 form an
el ectric ci ?@‘EPH‘:@C})%@&%‘@H&? ﬁ&'“%“ ko Péwﬁg%ﬂtﬁgh%m@mr degice® A source

regi on -channel transistor 43 is connected to Vdd, and a drain
S%%cg Qse?h%igéapcé%%ﬁ‘éec‘f(gﬁ‘g? 6?% £8d dfJhs transisteri43eand 4b (Flus, the chargsour ce

regi on er eo
region f“ t'ge .g-.c‘tglannel transistor 44 is connected to Vdd, and a drain
regi on upylation m Bﬁﬁ@&gtgadf:‘@c%élﬁ continues until each the gate-source voltages of

15

the transistors 43 and 44 reaches a desired voltage, that is, a voliage (VGS) that allows
the transistor 44 to be flown with the current Lyna. When the charge accumulation
terminates (B point in Fig. 20E), the curfent 11 stops flowing. Further, since the
transistors 43 and 44 are ON, gy, = 1; is established (Fig. 20B).
Next, an operation for inputting the signal current Iy, to the pixel will be
20 dcscripcd by using Fig. 20C. First, the switch 42 is turned OFF. Since VGS written at
the above-described operation is retained in the capacifor device 46, the transistors 43
and 44 are ON. A current identical with the signal current Is, flows from the pixel 47.
Thus, the signail current Ly, is input to the pixel. At this time, when the transistor 44 is
set to operate in a sa?uration region, even if the source-drain voltage of the transistor 44
25 varies, the current flowing in the pixel can be flown without variation.
In the case of a current mirror circuit shown in Fig. 6C, even when the switch 42

is not turned OFF, a current can be flown to the pixel 47 by using the current supplied
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30 2 4 APR 2006 terminal 48 of the light emtting el ement 47. One of
etectrodes of the rapacitor device 46 is connected to (source), and %E@
other electrode is ‘connected to the gate el ectrodes 'of the trankt &P 643
and 44. The capacitor device 46 plays a role of holding gate-source

vol t agRsmahe kR ! d s . ratj.on.of the current
source circuit 35485%@3 Fi g&%ﬁlﬂi&éag‘l g‘ﬁ?‘a‘?’ ng‘?ﬁgg%gﬁr&&ﬂn f(?rr?ebﬁ’(gl? of Figs.

Fi gs. t ‘ (o] current-fl ow direction, and thus, a

descr i% i ol rfg t %g?gg?ﬁﬁm&ﬁ&b‘{ém‘d%%totcga bﬁé‘?’@f‘:“}eﬂt m&'&%’é""b‘?”’d’é‘é‘? Y% ng the
curre ircuit {p which the palarjties of the transistors 43 and
44 ar 26 %ﬁﬁa{%ﬂé@n% toﬁgéékloejng’ﬁé‘? ting fﬁ{i}&ﬁ AP &R PiPbw direction, Fig. 7B and
Fig. 32 may ]Qe referenced. 110 In sumary, in the current source circuit of
Fig. 19, the ‘cthP&HE P Hhy %68 of Shggansister ddeed 44 ar mmtuliyidiffesngnal
current.m a6 S.EE in the constant current source flows to the pixel. In
ot er Yt & descpbed; Anoperalion of thexereent squrcecitdvit 25issimilar touhe sbdves our ce i s
identical jn value with the current flowing to the pixel. The current is
not ef #6SETRed pReration; theretore, atdescriptivinahéroowilf be owmitsadsiicps. SWieaphé ed i n t he
current, source circuit. 15 In each of the current source circuits of Fig.
19 andsiFpspf thetransistorsi 4fnaid 4hare entruallydditferannhé sipgal@skent LLQ sthg pi xel from
the current source circuit in a period during ich the setti.ng operation
i s perthervids. sigid surrénteooteedis iRQUEEIS defeem fkdm ASsighiehakal,),,Pr ovi ded
for each signal line, in which an operation (sefting operati on%/ for

set t i nipabilewg matheipixd @7 ATHeRET RN & Wekbetix2En @ éﬁgt"{‘ﬁﬂ%’%ﬁf&r&lc@c“i ts, and an

operation 20 (input operation) for inputting I'data to e pixel is

Pl orbudens agraling oW CEat6 VI (o SOWGATICIY IcdusiliBNGUG 44 LNE case

~-where the setting operation and th operation are no performed at

t he same tilﬁ%en&ﬁi,){hm%ﬁ{eﬁjﬂhé&bﬁs? OICA%i%§%éfﬁ}[Ta§¥Y“pegé£r ovhgggﬁig_ each

colum. The current source circuit of eacC e sim |l ar

t o t hethd%ran ' tof tFig. .19, except for the connection and
current-fl 0\}!;?/"S %S%E%T lge%ggéruiséme s Sa‘q%ﬂtg%m ?a"oti’éa’l’—‘icﬁf?seéll‘ﬂ ¢sthei i | ar

exceptywi/pr, i e.dn ni tyde . between the current supplied from
the co ns/!t2 2 n %Jégolf Strlée{rf?ﬂszggﬁrr %jelsa?‘ggﬁfg?e LiB E‘i“? &S Vhehiliegcugrent source circuit

is set with the signal current Tata1, LOads (cross capacitances, wiring resistances) can be
15  charged. Thus, the setting operation can be completed quickly.
The transistors 43 and 44 of the current source circuit 25 in each of Figs. 20A to
20C 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
Cf’ transistors 43 and 44 are of p-channel type.

20 Referring to Fig. 21, numeral 41 denotes a constant current source, a switch 42 is

a semiconductor device having a switching function, numerals 43 and 44 denote
transistors (p-channel type), numeral 46 denotes a capacitor device, and numeral 47
denotes a pixel. In this embodiment, the switch 42, the transistors 43 and 44, and the
capacitor device 46 form an electric circuit corresponding to a cusrent source circuit 26,
25 A source region of the p-channel transistor 43 is connected t6 Vdd, and a drain

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

channel transistor 44 is connected to Vdd, and a drain region thereof is connected to a
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2 4 APR 2006 fromthe current source circuit. The current source circuits
of- Figs. 6B and 29B are sinilar, except for the difference in nagnitude
bet ween the. current supplied fromthe constant current source anq 4%@ 2006
current flowng fromthe current source circuit. Specifically, in Fig.

31A, onéynihdile1nek e !}Tgﬂi EmMYing cl%ﬂl%gf 4RN§hSbP %Ie-&‘]ﬁ—?&g%ig foff glrgec%tﬁamb%\ég%gﬁ S the

setting operation a

the i nput operation; In ly the

gat e | essdt Bondected tgi(g‘;‘ﬁﬁﬂ%mgm%gf%egffﬂ%%gtcigﬂg?cﬁgf{qaﬁmi on aged tRe i.nput

operation; and others ar

simlar B &G eEcHPdehe current

sour ce ofighCihlsidtdrs B3 %nd %ﬁgaﬁcqmgé{:&ip:ﬁz‘gﬁ rent fcg[#r ce circuits of Figs.

20 and 21, the signal curre

Yé drigletholding s#e-sewieece and

t he val ur r.ent oW to the pixel are 10 dependent on the
(# ?g%(%f&geﬁ?'ésﬁéf’?t r‘g'\gp‘{;‘gvi ded in the current source circuit. In

si zes

ot hgr wor ds,,t he si.gnal t,gurrent | dab set in the constant current source and

the>cur rent 'R OB&FAHGRQS

desi gn
transi

fevient spukes cinewit Zitifi Kigr 21 s simalagedthaystovai trari |y

i.ng the _sizes (W ate width)/L (gate length)) of the two
st %P%h of é%}g%ie‘&gﬁ-nzéiﬁéocm@ exeeps dor the cimantiftow dbevkvrerandaibpus of a

precise signal current 1& , to the pixel is difficult in the case where 15
var i- at {955FTIRdionthsteef iwilk breomlittedabitrer i nt the casd of hiesipumgt thaRehshOcuresUCh as
t hreshol d values and nobility. Further, in each of the current source

ci r cui CHCBit iFMdich the pabtitRs of thtetraisiiner 40amd 4Park RBM g SvitIAL Bhé?%in uring
the setting operation. That is, the setting opetation for setting the

si gnal teaeurimt{flov diredibng Fipl 7Band @3 32 Mgl)tbc;é}greﬂaﬁ ation (input operation)
20 for inputting the signal to the pixel.” Thus, unlike the current source

(

desired current to the outsi

/CIEQUIt of Fiby suitharkyéh B ERRa: SO CiRiC Y T 0, 0L RER L8 Ry OV ded

in a single signal line. The present invention

ove 4R |

he a fure can

d ndne nefohaal i.sti LAt in the TET and supply a
r educe shine neigh@als adthat Ghﬁ{c%gée@i E%&f@&/arsgﬂ%kggg?%a ‘H‘g@ y

descri heehd piatl. nOSthér GYidsChe

(and,

B M URRRE OB
e the one shown in_  Fig. 6

Ceouit L ‘
Figs.” 19, 31A 6B, 29B, o&ﬁ?%gnglzﬁk%]"l,scbl’% AP EREEE SPRISRES sour ce

Ci rcui igendieatth HIR wa@th@rc%n%fe)ﬁgv(?r?n% tfoot'i)c%%?eq_ sf',h%nal |'ine (each colum), in

whi ch one of the current sou

15

25

current is not effected by

characteristic variations of transistors supplied in the current source circuit.

In each of the current source circuits of Fig. 19 and Fig. 6B, the signal current
lgaa cannot be output to the pixel from the current source circuit in a period during
which the setting operation is performed. Thus, two current source circuits are
preferably provided for each signal line, in which an operation (setting operation) for
setting a signal is performed to one of the current source circuits, and an operation
(input operation) for inputting Y4, to the pixel is performed using the other current
source circuit.

However, in the case where the setting operation and the input operation are not
performed at the same time, only one current source circuit may be provided for each
column. The curreat source circuit of each of Figs. 28A and 29A is similar to the
current source circuit of Fig. 19, except for the connection and current-flow paths. The

current source circuit of Fig. 31A is similar, except for the difference in magnitude

: bct_ween the current supplied from the constant current source and the current flowing
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circuits is used to performthe signal setting operation (set operation),
and the other current source circuit is used toi p_b_r'f‘ormthe Nar a i nput
operation (input opéeration) to the pixel. This is ‘because the skt fPRld
operation and the input operation cannot be perfornmed 5 sinultaneously. In

this. efﬁtﬂﬂitﬁeﬁhsrcﬁtnsﬂ@émirgﬁix Gk Cilden® SGuLEL #gr ui rﬁ/ Ele%?;: g@lrﬁe;{]dt %?ﬁ?aﬁuége

circuit 420 shown in Fig. 2, which has a sig

or esensiieekagh rrld o RSSH ABAANE Dok LR BR5SPER, ST s b

present invention, a setting signal®inp fhts a

signal 4 put rm nal a |l ogical operator. In other words,
t he setctb?ﬁgﬁt %ﬁ‘%g}ﬂglg(é%# iynnd Iiﬁeg .cuimﬁtoﬂoé’é‘% amy the [FBITERG SRUICE PERYIE r om t he

out put j | of .t he L ogical operator. In the present invention, the
setti ngs'tP%%@’}‘-‘_‘aW&ﬂ Eig 01, onb: Ba Bt idth Wi ofcthp irapsistoris difterentr batweem

accprdapce th the signal input fromthe output term nal of the | ogical
oper9 at g&"’ Sﬁ%‘% Speratign iagad’c“" {npuhPRepUoRsfin Higs. |6%’gmc,ch29liimaﬂmhnr gite lempohit Wi t h
a,sanpli$ féé_) ulse froma register, and the other is input with a |atch
pul se. It i fiflerenigbetiecn Jbe seting eperating and fisr ipudropefationp asd gnkdrs awbi ch
have been_input is perfornmed, and a signal from the output termnal is
out put Siariartoithosernd theistresturedihoenrnt soirte cirddt mefigi 19y operation or the
i nput operation is perforned according to the signal input fromthe out put

terminal C &% eatteof tyi mtenoparat oircui&mfmﬁs.cmeswgigﬁalcchﬁ&&ii [y t20 1S
controlled by a setting signal input via the termnal a, and is 1nput with

a si gnakt usheawnhstaupphiret sobad indatht SafiensH the cubBef ﬁ@%‘r{ghl% i source
circuit 420 outputs a current proportional to Phe'si gn:a cutrhggj;lutgeq%gevi deo-

(5paml opendnt b hor ot bt AT 1, Sy M RHELN)
T angi stor 130 cort cEpanae et 3%, & 88! Ensall ESadfbIRG, HUNE @58, e
sccond Mg 395A% SO ARG oS by APERABRP kol b ks 41 o1
2_1?34 anggih %ﬁ%ﬁﬁ&a@éﬁnﬁ(ﬁ) b0 %80 gz\ilnggtotrshgm%}cﬁtgqh tlilen rent isgurE:Q ?:erzligm nal
However, output of a precise signal current Iy, to the pixel is difficult in the case where
15  variation is caused in the characteristics of the two trgnsistoﬁ, 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 during the setting operation. That is, the sctling operation for
setting the signal can be performed simultaneously with the operation (input operation)
20  for inputting the signal to the pixel. Thus, unlike the current source circuit of Fig. 19,
two current source circuits do not need to be provided in a single signal line.

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

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

25  [Second embodiment]

The above has described that, for a current source circuit like the one shown in

Fig. 6 (and, Figs. 19, 31A, 6B, 29B, or the like), preferably, two current source circuits
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Further, the switch 135 and the switch 137 are turned ON by the signal
i pput fromthe (-;’6?)t'r~ol line via the termnal d.{Then, a current2 A(bﬂ’R 2006

vi deo-signal current) 'is supplied via 5 the ternmnal b fromthe
vi deo-signal current source 109 connected to the current line, and a

' ' ' i deyi 133. The charge is retained in

The CCabprofidRuBEedch siehft SRPRACD RBIERY R ER pur ol i 4HEM SWFFCr 1 om ¢ he |

i - Si . .10 nes identical with a drain current o
Uhetr ShER is WA4 B besri g Gianl scliheonaipicanice! santios) s the etheur ned GFF by

ignals input .via. 10 the termnals a and d. As a result, since a
tpPidZ't Siefags ﬁ?é%“&}ﬁi‘% vsd \QipeEArm the hea Inpaperaration @it operagisn) totthe
transi sto 2.0s inparted with a capability of flowing a current having a
magni t Qa‘éeii-c ﬁﬁéé GFSH et ssttingapesdtionrandghe inplut operrion camtat be pérforned
switches 101, 138 and 139 are turned into a conductive state, a current
flons SEngiamequsly. bothirenketliment, he csémplaky tirast sthatdrbef therowieat c. At this
time, since the gate voltage of 15 the transistor 132 is maintained by the
capaci §@Ff0€1@ir¢‘@ié‘gi.2_(33hm iEigp? peibichihas neiingbditve sitduitasfahe predéiti N curr ePt .
correspondi ng to the signal current ldata flows to.the drain region of the
t r ansi saentio8owillibeidesctibed efithaetesenet td F%' gharacteristic variations pf TFTs
constituting the signal line drive circuit is reduced, and the magnitude of

the current i dRiredent iR@nRoKa scAftfy sli'%x?aﬁkg}utﬁ?ﬂoh?g ten%ﬁlnaﬁ‘;gﬁ%%g}gﬁ]; o Fig. 8B,

a circuit including switches 144 to 1 ransi stor annel

type), sinabdpai £6fn AENKitpS tdARnh S 4 ﬁ%ﬁ:'fgg}%tﬁr 9L § «?rowu r%]% tYlglg%:_t?Ige VGS of

- the transistor 142, and a transisto . - dgggng CL?/ < our%gogidfcfj?t
fren f i g _

(2250 II Eﬁgttnﬁgﬁ;lflrgg chﬁ%ﬁ?s gjotﬁﬁgig%%ﬁragﬁl %Zéfgt%: é?tng'é":?g@%ﬁgi’gg?g&ﬁﬁ S?E; ce
i i . and,. . 1 A .
Gi gnal OPosg (e sl eRon InE iliby Rodiontor diicoivtsipgrchrarconia B t ch

Cor m ng] PAISHFRATY oBoortfs R Bestbf lnout GPm 1 ouiros ntmanal o theceeinb a4 1 2
4 APR %ggrgtor'consjt ant current source 109 connected to the current |ine, Sn?n
a charge’is retained in the capacitor device 143. The charge is retaine
the capaci tobn%e(\)/ti tcvgo %Iffgututgltni}ilnag gt! rt]:allogica\l operator is input with a sampling
15  pulse from a register, and the other is input with a latch pulse. In the logical operator, a
logic operation of two signals which have been mput is performed, and a signal from
the output terminal is outpui. Then in the current source circuit, the setting operation or
the input operation is performed according to the signal input from the output terminal
o of the logical operator.
20 The current source circuit 420 is controlled by a setting signal input via the
terminal a, and is iﬁput with a signal current supplied from the terminal b, thereby the
current source circuit 420 outputs a current proportional to the signal current (a video-
signél current) from the terminal c.
Referring to Fig. 8A, a circuit including switchcs 134 1o 139, a transistor 132 (n-

25  channel type), and a capacitor device 133 for retaining a gate-source voltage VGS of the

transistor 132 corresponds to the first current source circuit 421 or the second current

source circuit 422.




current ldata that is flown fromthe constant current source 109 becones
identical with a; grain current of the transistor y142. When the switch 144
and the switch 1457are turned 5 ON, since a gate-source voltage VGSApf iife
transistor 148 is set to O V, the transistor 148 is automatically turned
OFF. Subseq#ﬁtzlﬂ[% the switches 144 to 147 are turned OFF by the signals

i nput vi a © FRpt funenE sopreggircuit 424 of thesesopd cuirentsotitve cincgindR2,cthe r ent

|l ava is J:e,tl %Eed in the capacitor device 143, the transistor 142 has a
capabi PVt g ppd;thermyitchcl3orase turped ORgbyathessignal Bipotiginitheitbemira aespondi ng t o
t hat o%tge signal current ]Jdab if the switch 101 is turned to t a
conductPyers thetswitch 13grandrthe switehupdil aredutned O by elhe digin s dronPtiene si gnal
line via the terminal c. At this tine, since the gate voltage of the
transi §ewFoliing vis theeterioiinhd.d Thyn, aherreaQagiéREigaA\GueRnd4Ss@iplidd via
predeterm ned gate voltage, a drain current corresponding to the signal

cur¥$ enthd terriinainb ftom thedridénsipglicafef sdub@ 10908hRERY td 4k ing e effects
of 15 the characteristic variations of TFTs consti tutlang %@ﬂg}la%fal l'ine

dri ve afd awhirgs Ss foRierHh 10 cARIbNEATRINT. UG, Glard e GUILIY ylcnPut to the

pi xel can be controlled. Wen the swtches 144 a ave be€en turned

OFF, geipuchdfldsass €33 ulflio L e i star 126 are varied not to be
t he sarrelfa3 As a result. si nggilgtﬂ%ulzcug%le{{r =3 ?é‘?gﬁ?é’ag‘ueﬁ’ 10G0:SIgA COPERY devi ce

143 i s gghired r1goUWeLHm . Lansi st or, 8, and, 20 the transistor 148
is automatically tur%ng%r%%?ﬁﬁghr sefi%f'ﬁ%“rf?néﬁif ett6?r'§’519f21%§nd 148 are connected
In series, a t hereo e nnect ed. _Accordi ngly, each of the
- transistors ?%&eﬁﬁgﬂ% f’ssewfl\?/%‘ Sil%‘?g’ ﬁ?‘?%‘é‘?g P?éﬁé‘ihﬁslﬁ%?%mt viig, a gate
(Tengt h h transi stor varjes between the setting operation and the
P10 e Bl o LTSS 5t

“j-hput operatli on. f 8% 3 Prrdetsrmingd chargedn retainpdin e from t he
term ngj{l 2;lb.tatdt he##;e of the setting operation can 25 be nmade |arger than
that fromtRe ¢ef thes tragsistore132 igdmparted with gnapatifitr oftlaoving Bhus,  vari ous
| oads (such.,as.w ring resistances and cross capacitances) disposed between
the tSPHFPHARVIEAMagnads Qessranding odbatrafthe sigoalcerreanizhe 1EHar ged even
faster. 35 2 4 APR 2006

switches 101, 138 and 139 are turned into a conductive state, a current flows to a pixel

connected to the signal‘ line via the terminal c. At this time, since the gate voltage of
15  the transistor 132 is maintaincd by the capacitor device 133 at the predetermined gate
voltage, a drain current corresponding to the signal current Yy, flows to the drain region

of the transistor 132. Thus, the effects of the characteristic variations of TFTs

constituting the signal line drive circuit is reduced, and the magnitude of the current

20

input to the pixel can be controlled.

Referring to Fig. 8B, a circuit including switches‘ 144 to 147, a transistor 142
(n-channel type), a capacitor device 143 for retaining a gate-source volt:;lgc-VGS of the
transistor 142, and a transistor 148 (n-channel type) corresponds to the first current

- sousce circuit 421 or the second current source circuit 422.
In the first current source circuit 421 or the second current source circuit 422, the
25  switch 144 and the switch 146 are turned ON by the signal input via the terminal a.
Further, the switch 145 and the switch 147 are turned ON by the signal input from the

control line via the terminal d. Then, a current is supplied via the teriminal b from the
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Consequently, the setting operation can be conpyg;ed_quickly. Not e t hat

Fig. gA cor%lequ’ﬁds-'t;o a structure in which theitermnal d is added to the
structure of Fig. '6A. Fig. 8B corresponds to a structure in whi f??’té&‘k‘g@%o
terminal d is added to the structure of Fig. 6B. Thus, the str r f

i d S With switches j.n series, therehy being nodified

' 'It: IogtS hggés%ﬁqﬁ?gg%@l\&ag@}igﬁmggg t‘b&e (Wﬁ'ieﬁhf“i‘es aadias a“&Ft‘?“’E%%ed( ’@rtthna::_ d. .
-ure of rrent sourcge circuit shown in, or exanple, Fig. 6,

71 25 CobftE fedhe 145, THE Lifee ROPIrdjadle sypashordivyiond Bvaribasizonbs i n
series_in the Lirst curﬁent source circuit 421 or the second current source
Ci rcuicfmﬁ’i‘ze‘t&’ft algs flown trery the gongtany cuirert sonragiiog hecomexidentien withua ce
circuit 420 including for each signal |ine the two current source
cir cui‘i‘%i“ HERBY 9f the ansistos #42nWheadbnsvitch 1ehindstbase@chins aid mmed21 and
422, is shown in Fig. 2. However, the present inventionis not limted to
t hPs. OMoyinesameatrsourchvelags VESnif tho transistor 148iistsst APV thasigopvi ded for
each signal line. Then, a signal current may be set by different r _
const ig amtograticaltyucmsi OBB. for the 15 respective current source circuits
420. For exanple, it may be. such that a 1-bit video- signal current source

i s used to Sebsequengyiahe SWREIRBIALES 197 ReeAthrdeAOEUEY BRI SN HBulihCUi TS
420, a 2-bit vi?eo- sjiagnal current source is used t% setgcﬂa% Sl gng? current

for onke Rmidids a a4d 06 DEs SRUIE Qi thtibia telened. i@ retafilel sy pfle0- 1 onal
current source is used to set a 0 signa

| curren or one of the current

i e -3- bi i 20 perforned. This

- enbor rbnt e aru Fan TP BEE I ol LBt o
= . . L t e Ll rcul .F1 Q.
S s e T g T R P

i | . t urge cirguit _ is disposed in
cach contilcdldhia, § ERTm s BlophBF 1 $pHET Somaglo Sa e sgal Hae vie Bor r ent
i : ’ : i it 421 is 4.9A,. a current supplied
From R AL B s e e Bieate sabage ob e rangiptos 13 mapteiocdby e | rom
i h t ource circuit 421 or the current source cCi rcuit 42
?Int gggcﬁp‘%?%ﬁ@:&'{?gaﬁéf'?% Rresigtesmneg mateymitigesa dinin quirentporrespandisgdd r cui t s

n. he averaged. . ] .
ca e %gnal c%rrent I flows to a drain region of the transistor 142. Thus, the effects of

15  the characteristic variations of TFTs constituting the signal line drive circuit is reduced,
and the magnitude of the current input to the pixel can be controlled.

When the switches 144 and 145 have been tumed OFF, gate and source
potentials of the transistor 126 are varied not to be the same. As a result, since the
charge retained in the capacitor device 143 js distributed also to the transistor 148, and
20  the transistor 148 is automatically turned ON. Here, the transistors 142 and 148 are

connected in series, and the gates thereof are connected, Accordingljr, each of the
transistors 142 and 148 serves as a multi-gate transistor. That is, a gate length L of the
transistor variés between the setting operation and the input operation. Therefore, the
value of the current supplied from the terminal b at the time of the setting operation can
25  be made larger than that from the terminal ¢ at the time of the input operation. Thus,
| various loads (such as wiring resistances and cross capacttances) disposed between the

terminal b and the video-signal current source can be charged even faster.
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Thi s enbodi nent may be arbitrarily conbined with first enbodinent. [Third
enbodi ment] 5 I'n this enbodi nent, the structure qf\allight emtting device
including the signhal 'line drive circuit of the preésent inventiPpArﬂqmgbe
described using Fig. 15. The light emtting device includes a pixel portion
402 inc#ﬁding %gpbﬁgallgﬁggf _pixels arranged in matrix on a substrate 401
_ and i ncruBseuEy, firsctmegRpegtioneapibe campledebquigdya first scanning |ine
drive circuyﬁ 404 and a second scanning line drive circuit 405 in .)10 the
peri phery of\eigdhaiKig) 84 sprespandote a shichwe imwhishghe teriimg dds addedcior cui t 403
and the_ two scanning line drive circuits 404 and 405 are provided in Fig.
15A, t hibesiucwrs of Figy 6t g SBscoratspoidsi to adtriotukdinswhith @heweriaaial afis dr i ve
circuits may be arbitrarily designed dependi ng on the pixel structure.
Si gnal sadded te thepitivethrt 6 ig. I68. CLltus) the stroctufs of FigN oA dndgB el MBci I CUI t
403, the first scanning line drive circuit 404 and the second 15 scanning

| i n® drwith swiitches in séfibs, tharebPbeing Aodifld®oThese U es sAMhaORS LA fins of the

first scanning line drive circuit 404 and the second scanning line drive

ci rcui twhith inaddedd@ithl @sCietRRE! 8STRE stibGurelothe ng t 50l i:irréuiit ﬁ?ﬁ?m ng |ine

drive circuit 404 and the second scanning line drive circul el udes a

shift regiesiapledPi. 8N4, f - ration is .descr.bed.briefly,
the shift 20 ?egi & erd4%87gsg’e§qﬁ§elné%§ﬁ Jﬁl(t)%'?%%sbé’n%qapﬁﬁ‘gﬁﬁps%’gl s m

accor dagqg A i ae K., a start pulse (S.SP), and an
Cverted e g%iﬂgsf?'éﬁéa'{ﬁ%@%ﬁ%&%‘?@%&%‘%‘?&P?COPﬁ«?P"E’é'rFSPF d"‘ﬁ?ﬂ%ts“@? Al ified
in the fher 408 are input to scanning lines, and the scanning lines are
set to b€ In a selected state for each line. Signals are sequentially
FW ittt en to pixel s.contr.oll.e t he selected signal lines. 25 Note that the
(st tt?ct ure nay eess%"Lfg‘Hct’ﬂg’th]‘g’ ‘@é\?@f‘c’gﬁpf“ﬁ%r"“&“ﬁé P ingluding éerorachi signel ween t he
shift rﬁlgﬁiﬁ]tgr 407 apd the buffer 408. Disposition of the |evel shifter
circui t engbl8SURR STt g Lt Ramely dhe Hishand srepad seuent 3pue£inaRRs 2006 The
structqﬁg%of e_signal_line drive circuit 403 will be hereafter descri bed.
This efbolft ihpvpeingfig; 2. Heweyercihaipreseat inyetticanib ot Hevited td tidad 2.
[ Fourt hFEnbodi ment | _
or example, thiee current source circuits 420 may be provided for each signal line.

Then, a signal cufrent may be set by different r constant current sources 109 for the

15  respective current source circuits 420. For example, it may be such that a 1-bit video-
signal current source is used to set a signal current for one of the current source circuits
420, a 2-bit video-signal current source is used to set a signal current for one of the

current source circuits 420, and a 3-bit video-signal current source is used to set a

b

.

signal current for one of the current source circuits 420. Thus, 3-bit display can be
20  performed.

This embodiment may be Eagbitrarily combined with first embodiment. That is, as
shown in Figs. 4, 5, 26 and 27, current source circuits of Fig. 6 can be disposed such
that two current source circuits are disposed in each column as shown in Fig. 2 from
that one current source circuit is disposed in each column. Tﬁen, for example, in Fig,. 2,

25  assuming that a current supplied from the current source circuit 421 is 4.9A, a current
supplied from the current source circuit 422 is 5.1A, by suppiying a (;unent from either

the current source circuit 421 or the current source circuit 422 in each frame,' variation
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5 1n this enbodi nent, the configuration and the operation of the

signal -line drivg jeircuit 403 shown in Fig. 15A will. be describ g hg []éhi S
embodi ment, the sighal-line drive circuit 403 used flor perforni Ag P g
intensity-level assigning or 1-bit digital intensity-level assigning wll

be desgf itRedn¥nt foulr BF&H&%B E@r&agg’db‘ and Fig. 4. Fig. 3Ais a schematic

di agram of the signal-l1ne dri vE'Er#hit 403 in anal og 10 intensity-Ilevel

assi gni ng 1-hi jaital Jjntensity-1eyel assigning, The signal-line drive
circuit 403@‘%%6 es g‘k‘s’ﬁ?ﬂfc ?’gaﬂ'ﬁ%fx"& med ety fysh embodimentii t 419, A bri ef

description of the operation will be given. The shift register 418 is
configured using a plurality of colums of flip-flop circuits (FFs), to

whi ch | ock, sign (S-CLK), a start pulse (S-SP), and a clock inversion
si gnal f{%r‘gﬁﬂb?g’é&é‘?ﬂ nputted. 15 Sanpling pul ses are outputted in sequence
in accordance wi.th the timng of such signals. The sanpling pul ses
outputted frihiihembediment, dhg srusturd 08 adight emjtting deviceinchrling eieGlpral r cui t
419. Tg the latch circuit 419, a video signal (an anal og video signal or a
di gi t aling deiEe curyihaf thegresenhinvetiuh wilhbe BesgtiBed @diflg Fiy. @gch col um in
accordance with the timng of inputting the sanpling pul ses. 20 A constant

current souTbeligherhittingdaricteinchiden® pixes pERIDBAOL GHCILPing aﬁjiﬁ‘lﬁﬁtﬁ e A
signal current (corresponding to the video signal) set in the“video-signal

const apixelscarrangad is matreor @ Qubstraled Gl hfd iﬁlﬁude@hcs{i%%i fiflikvé %i?cﬁiﬁzl(#ft ch

pulse is inputted to the latch circuit 419, an video signhal held in

the | andh fmsusembdind K yive SR RO A1 PLASHTEANIE LR ShS ol 11 ne

- The latch circuit 419 25 is sonetinmes responsi or r%:v(?n‘?}recl”iti 18 digital

Sstpmal t h fQfe B - . WS £l ati,on of the latch circuit
(419 wi |1f®bs§i"d2?2¢i fle B3N Bortiolih. Wi °§’§Q#‘?’”§ﬂ‘ﬂ‘? diye cuopit iR andithe oyt i ne

f t hens GOhidd VG Gk G d. the ith 8 2 4 APR 2006 , E
10 (1 257% RORpidg I, Aol 304 3 d 05 P Tickili FlerabR-Beumeent owi toh 4ss,

a swt : . ur circuif . 437,  a_current source circuit 438,
and a smwcf}@ﬁ“ ISP R ol e rimber o ity sircui mavdecsshirasiy o by t he

sanpl i Qg iLpputted fromthe shift register 418. The switch
al H&I&gdsc?epcm%ng onth plxcni structure. SEgnalsgare supplied from the outside to the

signal line drive circuit 403, the first scanning line drive circuit 404 and the second
15  scanning line dﬁve circuit 405 via FPCs 406.
The structures and operations of the first scanning line drive circnit 404 and the
second scanning line drive circuit 405 will be described using Fig. 15B. Each the first
scanning line drive circuit 404 and the second scanning line drive circuit 405 includes a
shift register 407 and a buffer 408. If the operation is described briefly, the shift
20 register 407 sequentially outputs sampling pulses in accordance with a clock signal (G-
CLK), a start pulse (S-SP), and an iaverted 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 Iiﬁe. Signals are scciuentially
written to pixels controlled by the selected signal lines.

25 Note that the structure may be such that a level shifter cizcuit is disposed

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

enables the voltage amplitude to be increased.
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436 and the switch 439 are controlled by the latch pulses. To the switch
436 and the swit¢h}439, inverted signals fromeachjother are inputted. As
a result, one of the current source circuit 437 and the current?

circuit 438 perforns setting operation and the other performs inputting

operation. [he@traefurd\6f Ghe .sigdaPlind Eﬁv&&?&tﬁpéoﬁﬂlrge?m%% rf%:l%i tg,scg; gf‘gﬁ{kf orne

setting operation, the current source circuit 4 u ¥ current
to pi xenshodiMbit RS HOLBiRSily BRI 0@ L5 same time. In this
manner, the settiﬁ% oper ati on and&?ﬁgﬁﬁgﬁ%%P#@W§;%B@?gtion of the current
source s can be perforned at the same tine, allowing the setting operation
to be accurately perforned over a long period of tinme. This all ows

I'i ne- sqgy i [ ving. 15 The signal current supplied fromthe video |ine
(videoqdaﬁgﬁFﬁﬁgﬁhhégTa magni tude depending on the video signal. Thus, the

amoygnt of cyrrent supplied to the pixels is proportional to the signal
cur ?ent , al %J@ﬁ&qﬁ}?@?ﬂ’%‘vf@ erniiguration sagythe operation ofithe edgnalfliee drive ent
sour ce cirqu' 4@7 and_the current source circuit 438 are controlled by
the si g™ i@éuﬁ &R thFigudR A will berdaserbeda. InTthés cmbodintent athie Gipnal-tigeli t 437
and the, .20 current source circuit 438 also hold a current (signal current
| da+a) ¥WE cigguitgdQhassd Suoparfayming aoalog dntensity-tesnl assighine ot A%ic Angegt ed to
the video line (current line) via the termnal b. The switch 439 is

ar r angdBtepEityrenl asnigning wilhbe doseribed wiithasieienéd To Ripd3AhMd Fpir4 ent sour ce
circuit 438 and the pixels connected to the sigral |ine, erein the

On/ OFF of t lFég.s3htishe 43R maticcdiapiaal bedhd ¥idnbElihé Uebe pﬁgc§ﬁ.¢]@,5id:gﬁalo
performng 1-bit digital intensity-level assigning, when the video &i gnal

(T's1@ linghsitysleyobhssigigy ot 9al digithl BbdnshaliGyet Ss 'g%t 3@9 P{%@‘gﬁiﬁg Afd | ent

“source circuit 437 or the current source circuit- 4 s, On the

ot her luiredit 408 éfclodis VitAReSEEPH S b 3Pudh &:ARF19006 a dark signal, the
current source circuit 437 or the current source circuit 438 has no

ability of @Eﬁﬁbﬂﬂc%fﬂt%? of tRUS {Igﬁgljl RANSe ({gﬂr;eﬁg Pthéagh%{]??éé{?re lf;ig r'FO.r

perform ng analog intensity-lev I assigni ng, ! \ T is
Che'vi do = onee g A BOLIAZRE FENRGS Ut g 0P cifpish TrBOL o il e as7
and t ikl {RRLIGOH S SULEHS-5ps 38a o' DSk ARG or bignat (8- D) poe npattod,

15  Sampling pulses are outputted in sequence in accordance with the timing of such signals.

The sampling pulses outputted from the shift register 418 are inputted to the

latch circuit 419. To the latch circuit 419, a video signal (an analog video signal or a
digital video signal) are inputted, which are held in cach column in accordance with the
C; timing of inputting the sampling pulses.

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

A latch pulse is inputted to the latch circuit 419, and the video signal held in the
- latch circuit 419 is inputted to pixels connected to the signal line. The latch circuit 419
A25 is sometimes responsible for converting a digital signal to an analog signal.

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

- to Fig. 4. Fig. 4 shqws the outline of the signal-line drive circuit 403 around the ith to
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constant current is controlled by the video signal; thus, the brightness is
controll ed depeq"'l ng-on the magnitude of the cufrent outputted to the

pi xel s. In the presént invention, a setting signal inputted fror’rn?@ 2008
termnal a indicates a signal inputted fromthe output termnal” o ?he

| ogi cal(if@g{@l}(ggﬁ AH rgger words, the 40 setting signal in Fig. 1

corresponds to a signal inputted fromthe output termnal of the |ogical

oper at or. l‘l‘h%hﬁt resen} i.pvention, the current source circuit 420 is set
in correspondefce WEH (i @E{j‘ﬂﬁ? 3 Fiptieh dd5+5 rovitche 43Git pwuImeat sdwese of t he
| ogi cal .operator. The sanpling pulse fromthe shift register is inputted
to one BFUHe /t RGUFERH IOV FirGIEY 43% and gswitshid39 fop prohatobrmanTThe lseritcht ch
pulse is_ inputted to the other. The |ogical 15 operator perforns | ogical
oper at i‘@ﬁ 15 conigplledy thesampbine pulpednputied fourn phit shift regigrealt1$r T sivihout put
termnal. In the current source circuits, setting operation or inputting
opePat 9% 3nd the swiielrd3P axe contpeby the lndch palsgnal | nputted fromthe out put
terminal of the a logical operator. O The current source circuit 437 and

t he current Toothecswitel dd6tan@3thenayitéli @80y invRRe® s Eog Q8 ioftradkon of
the current source circuits showmn in Figs. 6 and 7, Fig. 29, Fig. 28, and

Fig. S;Enpﬁlft@. C ST 2 mésubt) Whe e fCihe Cwkdehit BBYcB OLir&itPl48Y L4l tﬁc%‘f‘rc‘fﬁ/ﬁ)ﬁf@cb ut a
plurality of systens. In Fig. 4, while the latch circuits are configured

for oneicoit4ss gerforms Bﬁtiﬂ%@ﬁ&aﬁéﬁ W*h"%%ﬁ‘éﬁ%ﬂg%‘ﬁﬁpgﬂiﬁo UEGg 109, it is

not limted to-that. As shown in Fig. @8 umms may be

configured ah otit® watds dhiikel r -ppl-yphase configuration is
- possible. Wile Fig. 3’3&2%5\% %ﬁ&gpggﬁggn%ﬁ%mto%’?t%?Wé%&g}gg raliofhst ant

cynbeNtths QUHGat S . @RQkh ' -si gnal, constgnt current source may be
(46 2 4 APR 2006 (|5‘¢%31rQ orm sgett ﬁsn\g(’hg)gjgsr %tggﬂa}fgf’" Ot%g\r?i &uis- BERORIngonst ant

current; The fpllow ng are exanpl es of a conbinatign system of the
current oﬂflg golj%gfur % Ui 8123%:%% grqeh e ﬁﬁif JRENEH e esetiine: gperation aaddthehe
advant - [ . Ficrst, an exanple of enploying a circuit of Fig. 6A for
t he cuf}?@’:\'?{‘g 3 r&%{emgio;é@? furrent z99ics s fapihe regiorad atk Bgrsemccimealiowiag wi | |
be desgylbed. Using a current source circuit as in Fig. 6A allows the

decr ease” of THEP Wﬁﬂ%‘éf" ﬁ“r ageieptely pepEned0YRs adprspesinl of time.

This allows line-sequential driving.

15 The signal cumrent supplied from the video line (video data line) has a magnitude
depending on the video signal. Thus, the amount of current supplied to the pixels is
proportional to the signal current, allowing the provision of an image (a tone image).

The current source circuit 437 and the current source circuit 438 are controlled
by the signal inputted through the terminal a. The current source circuit 437 and the

20  current source circuit 438 also hoid a current (signal current 1.4,) set using the video-
signal constant current source 109 connected to the video line (current line) via the
terminal b. The switch 439 is arranged between the current source circuit 437 and the
current source circuit 438 and the pixcls‘ connected to the signal line, wherein the
On/OFF of the switch 439 is controlled by the Iat(;h pulse.

25 For performing 1-bit digiial intensity-level assigning, when the video signal is a
light signal, the signal current Iy, i.'; outputted from the current source circuit 437 or

the current source circuit 438 to the pixels. On the other hand, when the video signal is
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t hus. further reduci ng the effects of variations |n the characteristics of
the transistors. I -ot her words, since a transrfst;or for setting operation
and a transistor for inputting operation are the identical transiZgtAiR Zﬂﬂﬁhey
are not affected by the variations between the transistors at all.

Howeves dasi sigaall i cutidr®Rbuich &Rédit 197 %Qﬁ@kﬁ@éht%ﬂﬂ_%t ceuit A3RAASSD
setting operation cannot be perforned nore quick he currént i n setting

oper at lsility 60fee@BRUMNEnt, Wb el ?rlﬁp&ll‘ﬁ!ﬁ??&%g%chlﬁgst B g%‘{fﬁrgmgn'&[ajﬁﬁgnf RIS

t he vi deo- srgnal constant current source ecirc

; ! f th |
Covar e g v apsiaing s S‘é?r‘c‘%r@‘% u%lﬂpﬁt"est e e spfevRrett ne

Ther of a7 o, i BB B Kol 1 By PREP Sy WHorF abvstiivain H1(BGsorbRio ¢ he

Ci rcui ur ce omard the pixels., In thrs nmanner, a circuit in the
cas§e \/\#}%‘?g t‘ﬂmugr ‘lr@uﬂdo ecﬁ‘“t"ﬁ%*"%&? HECUitsA3S, thecpapaeity £ coeef fisediogr¥ | gur ed

by chan t ol.arities of thetransrstors Al ternatively, by using a
Ci r cui F"a’ﬁ?ﬂ‘# g'“cghlﬁ FoRirolled By thy yidepasigralg thusyithe brightisss as eonhaliel t he
direction qof the current Is different can al so be configured w thout
changrﬂEPeP D the magaiuds of the currealrmitputteddo thdepielsa case where a current
mrror circuit as showmn in Fig. 6Cis enployed as 25 the current source
circuit 437Inghg presentcinvention, scwtting sipnaluinputtsdSrovnlthe bandedcr ingedtasia h
reference to Fig. 36. In the two transistors of.the current mrror circuit

~as in ¥iggal BEpttevh éront ke velipue tetiniRal AR 1381081 qierbegaha)mwth)dsLtﬁ ate
| ength) of the transistor connected to the pixels is nade | ower ~than that

(0f1Q hesattipg sigatbin Eignb@otreshdnds tha sibe k@ Fons %S&aptu iGN b QUM Ce
"\109 the current value supplied fromthe video-signal constant current

sour celakil aparddex. Mhslehe prdiant MvieRtifh Nale URFGS 130&%@ (ﬁ] X¥
an

transistor for setting operation is set higher of t he

kS e A
current The sampling pulse from the shift register is inputted to one of the two input
terminals of the logical operator and the latch pulse is inputted to the other. The logical
15 operator performs logical operation of the two inputted signal and outputs a signal from
the output terminal. In the current source circuits, setting operation or inputting
operation is performed in response to the signal inputted from the output terminal of the
logical operator.
G The current source circuit 437 and the current source circuit 438 may freely
20  employ the configuration of the current source circuits shown in Figs. 6 and 7, Fig. 29,
Fig, 28, and Fig. 31. The current source circuits may not employ only one system but a
plurahty of systems.
In Fig. 4, while the latch circuits are configured for one column from the video-
signal constant current source 109, it is not limited to that. As shown in Fig. 33, a
25  plurality of columns may be configured at the same time; in other words, polyphase

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

constant current source s 109, another video-signal constant current source may be
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source 109 to the latch circuit can be made high. _H gh current allows
electrical charge[ 1o quickly be carried to a w ring cross capacitance -
acconpanyi ng Wi rings, thereby 10 entering a steady Sstate quickly?2 4TAfRsI006
setting.operation can be performed nore quickly. The current mnor circuit
as in HpagforBGeiting aysbesticat fok Bativol wiled-5ighAll Ohetik AIFEh\Gufe g2t € €l ectrode in

common or electrically connected thereto. Wien the two transistors vary in

charact eri st¥ies folld¥ing Uiré eé¥ampPitt BE ! €5nbinaM @?St‘%’%‘u?ﬁzht erminals or drain
|

terminals of the transistors also vary. However; Phe ™t W8T EFL AP EE or s

have | deriicnl7 i (50 8AAGHSbbRL! Giouill A3 SHEERp0uLPYLLEY theref rom do not

vary. Conversely, the <characteristics 0 %St ors need to be
identical irpipedgl the outputted currents. In other_ words, in
the current mrror ¢ ﬁ'é%??g’gé%ﬁf?ﬁﬂ fj‘.rc%%’tt#‘ﬂ ﬁé%g fugieahtoues Ccirgeitt wo

tr agsi ' te electrode_ in _compn or electrically J connected
t herget ?ﬁgﬁ&a\%‘% ir&glérn{nlgg%m% h&Feet ggﬁs‘f’llkg? des@hed; s Ustngne eneot soumasi st or s

20 havi&%uﬂoascionignn ate electrode to have the identical characteristics.
This is because = Sef ﬁlgo‘ﬁ?)ét?'ea@?“éﬁ‘spsdﬁé? mymber|of transistors toube antingealr ce
circuity, | ther words, it is sufficient for the transistor for the
settin Bi)gﬂrﬁtef sefluging @'ﬁéﬁ%‘ﬁr@é ivariationssa dhd draraatgristics g theopaisitd®N 14 0 have
the idenjical ghar_acteri stics. Even when the transistors having no common
gat e el CLtr BPEIhaHeCn @t trpgiagion doil scthiap agpeeationt hed ,a &ahdistog fOPShRIttiAY | S
performed 25 for each current source circuit; therefore, variations in
char actperaiancare sheideptical drapsistor,rthge arrat affetted B? RV A ond beflenGhe CUI T @S
~in Fig. 6C, the two transistors having a gate electrode in conmobn or

‘el 28t r iteamsisjors ahnbctHowetrey dhee dieecfchiDSsihS ofb@B6n 42nitot .‘Be‘}FEic%Qe%G
~proximty to each other in order to reduce the variations in e ’

char actsettingt opsaiidn timot be petfoRiisd ShdE '&?{.eﬁﬁk | Qeti3O ondi L he
magni t ude of current applied to the pi ilglls e P. %Igggﬂttﬁle&gt\}\rlggw%ﬁé?%tors of

t he curcoembtporidaat thé cttedit kiBd b She Blel] B [ BRNGaSOULCe (o clfcuits
(the current source circui ?2)1}437 and 438% , I‘?‘?F?ﬁgl {}%\chwl‘gn@f%gm

transi suprentymnesctied to the pixels is WA, the value WL of the transistor
connected to the video signal lineis set to (2 x Wa). Then, the current

val ue becongheldWcif diddriiSn nt_ .source..cijcuits (the current source
circuits 437 and 438)5.é 'I!ﬁen,ﬁﬁ{ e vt sdheoo-%llnéﬁ%#‘f

15 In Fig. 34, a current flows from the pixels toward the current source circuit
through a signal line. However, the direction of the current varies depending on the
pixel corfiguration. Tl;ereforc, Fig. 35 shows a circuit diagram when a current flows
from the circuit source circuit toward the pixels,

@ In this manner, a circuit in the case where the direction of the current is different

20 .can be configured by changing the polarities of the transistors. Alternatively, by using a
ci;cuit of Fig. 7A in place of Fig. 6A, a circuit in the case where the direction of the
current is different can also be configured without changing the polarities of the

transistors.

Ne_xt, a case where a current mirror circuit as shown in Fig. 6C is employed as

25 the current source circuit 437 and the Current source circuit 438 will be described with

reference to Fig. 36.

In the two transistors of the current mirror circuit as in Fig. 6C, when the value
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constant current source 109 supplies a current of (2 x P).

si'nce the 10 cukrént supplied fromthe video-signgl.constant current

Consequent |y,
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25

terminals of the transistors also vary. However, if the two tranéistors have identical
characteristics, the cursents outputted therefrom do not vary. Conversely, the
characteristics of the two transistors need to be identical in ofder not to vary the
outputted currents. In other words, in the current mirror circuit as in Fig. 6C, it is
suificient for the two transistors having a gate electrode in common or electrically
connected thereto to have identical characteristics. There is no need for transistors.
having no common gate electrode to have the identical characteristics. This is because
setting operation is performed for each current source circuit. In 6ther words, it is
sufficient for the transistor for the setting operation and the transistor used for inputting
operation to have the identical charécteristics. Even when the transistors having no
common gate electrode have not 'idcnticall characteristics, sctting operation is performed
for each current source circuit; therefore, variatiqns in characteristics are corrected.

In general, in the current mirror c;ircuit as in Fig. 6C, the two transistors having a

gate electrode in common or electrically connected thereto are arranged in close
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(.10 setting operation and the current flowing in inputting operation are
substantially eqqa}.-----Therefore, the current for §Pe\},tfi_‘ng operati on cannot be
set high. However, ‘thé transistor for supplying currient in sett?adgPR 2006
operation and the transistor for supplying current in inputting operation

t h@rd [ f t t..aff. by .the, iati
bt vooh iy 6 Ehch SREELA Gy 1 ehee e Ay S SEPlpensist ot 5 o an

appr opghatiSiode Combination in the latch circuit, such as to use the current
mrror circuit as in Fig. 6C for part where high current is desired in

setting opepation and.tq u he circuit as in Fig. 6A for part where nore
accur at e cu?rg%eeﬁ'tmg EO ggs %’Pei‘gtthe Saspiinde of Wrg@nt@spg%%th@ pikels betP. dimagr am

when the ecurrent. mirrar circuit as in Fig. 6Cis "-' used in a

| ow or "rf‘B?t‘”PP‘iSPé%- ithy cumRepk mires wirewit gisripuFie. H6H in e cinrenti tovace i n Fi g.
6A is 20 used in a high-order-bit (second-bit) current source circuit.

Tr ahsi SFEHE gb%rcafféﬂf PRIGe geirahifist EXveasndrd8)hn ik theevdline WObA thiet ftansiitge 4
showed a case in which the circuit of Fig. 2 was applied to the circuit of
Fig. 3fonmsetpdeiquibatpiyels as 8% dhé walvki WYL tof ehe traasistor ebnifocthd b the vadg) i ed to
the circuit of Fig. 3Awll be described wth reference to Fig. 37. 25

Ref er r biggak bnEiigset3BA2 a WaleTheh,omel cur@hnfRalue BECHRBS kP! e CufRl @
video line is supplied to a current source circuit. The setting operation

for theownger eirtuiso (the ecurfeint Gbiicei TiRkas AT BHCCTLIANGS Wakdsidig ti M ng
of a sanmpling pulse supplied from44 2 4 APR 20Q6 the s’h?‘?twfﬂé&g}lm glr 418.

For _exammitent ocic 656:c80105 GpPLR AbreFl B (31! REdsDRHL| NG OREY 21 i O

- (current output to pixels) is start ter I'ng*ope ff the

(CULG enturrsMUupL6d FidHi ﬁey&iﬂé@-s%uhp%ﬁ&np %Héntssﬁﬂyenéhak;ﬁg%yﬁaxf;ﬁh%ﬁ,

-performed by sequentia setting the current  sour

Col um el B 6 KNG BELOLTUBY 4R RY Ll HELGL AP O 97

shows a case of ana eve

i nt ensigbi Lavgl, 19,138 shows case of 2-bit digital intensity |evel.
Fig. 39 g)no%sﬁé)egﬁa?%ﬁ??gf\fﬁénar{cﬂ%wﬁa%ﬁit of Fig. 38 enploys the circuit of

Fig. 6A. - H 40 shows a.circyjit when the circuit of Fig. 38 enploys the
circuit of {ﬂq Sg“.m‘_%a% Y fﬁ“%}f'Pﬁgb?rﬁ}"é'?mprlwffir%ﬁowneﬁgi g@dpr agheent 1- bit

curren rce circuit _enploys the
S Sifcuit and” scttmngEhc alue W/L to an appropriate value, the current supplied

15  from the video-signal constant current source 109 can be made high. As a result, the
setting operation for the current source circuit can be performed accurately.

In other words, high current allows electrical charge to be carried quickly to a
wiring cross capacitance parasitic on wirings, thereby entering a steady state. In the
steady state, setfing operation can be performed sufficiently. In performing the setting
20  operation in a certain period of time, high current allows the circuit to enter a steady

state quickly; thus, the setting operation can be performed sufficiently. I current is low,

the duration of setting operation is completed before entering the steady state. In such a

case, for lack of sufficient time, accurate setting operation cannot be performed.

Therefore, high current allows quick and accurate setting operation for the current
25  source circuit,

However, the current mirror circuit as in Fig. 6C includes at least two transistors

having a gate electrode in common or celectrically - connected thercto, wherein the
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circuit of Fig. 6C, and a 2-bit current source circuit enploys the circuit
of. Fig. 6A. In t’ﬁ}? circuit of Fig. 41, the magnitude of the video signal
current is increased by changing the value W1. of the 1-bit curX&APR 2006
source circuit. Consequently, the setting operation can be perfor rred in

subst apisiAldnY ih Bg: Rat of sthe .2-Di t rrent

source circul tl %\%ﬁ?&lﬂﬁg gtfaﬂﬂce&{ &%t{) Psocnth W‘??Pé {Tﬁbj FuTEgt ast
col umg, ong perlod of tlne to |nput signals to pixels. in

col urms }’gédealr%% ofﬂfr%e first. On the other hand, in colums closer to the

l.ast, pixelg. in t next . re sel ected rmedl ately after the video
si gnal has ﬁggﬁ &ﬁ?@@l{'ﬁ%ﬁs‘ﬁltg‘? Glomags! C&“&’@c‘?"’-‘é‘&@é’d Sﬁéﬁgdbeéﬁ“qmqfor
i nputtij,ng ig{ng EI xels. In such a case, as shown in Fig. 37B,
scanni h’d’ Frane tho¥o @ndl rthe iehanngl Jengtheb tofothe somsister i diffteant atalugse cent er
to |nchease the duration of inputting signals to the pixels. In that case,

PiRgenithe e fropsistprse UGenarallyy thaeuyeant dm sefting opératibe id st highnthusr | ght  of
the pi xel section 402, wherein the pixels are driven using the
scanni WW]MWRWIQ&@@!MQD Wth such an arrangenent, even for the pixels
arranged in the sane row, 25 the duration of inputting signals can be
changed betWeeruirhst in géitingiopetaioancbridspondsifo exalrfent Kugplicd7fFomh@igs out put
waveforms of the right and left scanning-line drive circuits in the first
and sevikd-signa conpthm cairadittsoptdeS€0Y.S- SP) of the shift register 411. 45 2 4
APR 2006 Since the duration of inputting signal.s to even the left pixels
can be i ncr @asRe ofher hhfd, OPREPHe ViRt al‘shﬁ Vtﬁi% WeliNt h{:'&mg h%“i%

rrve cuit of

- facilitating point sequentl al driving. he signal -1i ne

tTheo pr s&6Rg dex\ﬁ@iBh'aﬁﬂ thé Benéﬁym 'lﬂqw&% SLQ%U%& UEd %Etaﬁﬁéi df@ G CU' t

~-arranged inalatch is il ustrate a clrcul

nmbodi I b
o0 WSR3 S ol B At
h t t t
g S} AN SOMABR ot

enbodi ﬁﬁﬂﬁmnt hgergﬁgn are the identical. Therefore, they are not affected by the variations

o

between the transistors at all.  Accordingly, it is preferable to use an appropriate
15 cpmbination in the latch gircuit, such as to use the current mirror circuit as in Fig. 6C
for part where high current is desired in setting operation and {o use the circuit as in Fig.
6A for part where more accurate current is desired to output.
Fig. 48 shows a circuit diagram when the cuﬁent mirror circuit as in Fig. 6C is

(1

20  used in a high-order-bit (second-bit) current source circuit.

g

used in a low-order-bit (first-bit) current source circuit and the circuit as in Fig. 6A is

Transistors operated only as switches may have either polarity.
Fig. 4 showed a case in which the circuit of Fig. 2 was applied to the circuit of
Fig. 3A. Subséquently, a case in which the circuit of Fig. 1 is applied to the circuit of
Fig. 3A will be described with reference to Fig. 37.
25 Referring to Fig. 37A, a video signal (signal current) supplied over a video line
is supplied to a currént source circuit. The setting operation for the current source

circuit is performed in accordance with the timing of a sampling pulse supplied from
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line drive circuit 403 used for performng 2-bit .digital intensity-levels
assigning will bé jdescribed with reference to Fg!-3B, Fig. 5 and Fi %
26. Fig. 3B is a schematic diagramof the signal-line drive circuft M830bn
performng 2-bit digital intensity-level assigning. The signal-line drive
ci rcui thAodif Retswdes g he g{g'ﬂf, r e r. 4 t | i Lcuif. 419. 15
A. brief desci}?pti on of the o ehra’a??gﬁhg\ﬂmﬁg‘gggﬁ%gg%l&ﬁ%ﬁgﬁﬁ?tml?'gél‘%ter 418
i's coghkaba j lyral ity.of columms. of flip-flop ciyguits (FFs), to
whi ch aE)cI oC chgﬁgﬁgfﬁ?@-ﬁ%%ﬁglss{%&? ﬁﬂ?rsté‘e(sgit ?Peéﬁ'go‘hoéﬁ@c?&’q‘ﬂ\'/er si on
si gnal - re. Lnputted. . Sanpling,pul ses are qutputted in sequence in
accor dgﬁ’?é’%w}é%“?’hg‘“%i ON’d“%fpoé’ﬁc‘%R%‘?“éﬁé|d§W°|t2,'ic ?ﬁgo@?fﬁipw sedysatialy
outputtsgtg. frl?lmthe Fhift register 418 are inputted to the 20 latch circuit
419. TOUURE PV FQUCE giepit gna goluma-by-calpmp besis andthan petfopming data 1
and_ di.gital data.2) is inputted, which is held in each colum in
accor dANHUYE ORCTPH@t i i ng  of i nputting the sanpling pul ses. A 1-bit
digital video signal is inputted over a current |line connected to the 1-bit
vi deo- si gnaFi%ohEh Showsus rease of omalog idensitTHeved- misignigyiok al Iidddgiggnal is
inputted over 25 a current |ine connected to the 2-bit video-signal
const afttensitylewel; suhiFige 38 6bowT h easi fr2abit digitabhiter(sétgneegpondi ng to the video
signal) set in the 1-bit and 2-bit video-signal constant current source s
109 is hel dFig 30rshowataadironitrwehint thé thcuit of Big2 48 ARPISAOB Rirkait 6PFRLI6AE 1S
inputted to the latch circuit 419, and the 2-bit digital video signal
(di gi t #ig.ded ahdwandcidigi tetlenOdt aiRbithed Bid B8 BRnlodk Ghe Cilchl| 9 ¢
- inputted to pixels connected to the si gngal Iing.@%'heel atcgﬁ &(;fir Uidté419 i's
sonet | FestheRAMRNFIDIA {iRfws &¥EE Wik 4 P2ididldd!sonicdNalcli 13,20
(---si’gnal. 5 Next, théé configuration of the Ilatlghén?isP(ﬁ:ﬁ:igt @ﬁﬁpﬁﬁ;ﬂ}&ﬁ?‘g
descri aduiiof Fig € BRCE2-HiCciil | Gecut i,t}ﬂ el g8, Of A L hE
signal li ne dri vée circuit 403c fnt)e%t Bg‘]rrfgr(%{c#g - §?:{ {hgicglfct“gIOfir}ﬁ ‘ernsi B?I evel
assi gnighdciddar hgy | ' si-gnal_lines. Simlarl Fig. 26
ROR PR f1, hO b fholtdd e ViG> PDR cotrepiE inghn Bneh

shows the outline“of ’a sigral-TTne drive aBging ¢
di gi talpe & It vel -assigning around the ith t j+1)th two sjgnal
li nes. r?-%fg EI g& g& s g\’\fsac‘éu%égggﬁcﬁ fheh Eﬂ’ésc\ﬁi“a'g&'éi’@ﬁ‘é?m%%%‘ta&ﬁ? _
curr entcaﬁ %Lérlge%fo%n%ggin substantially the same period of time as that of the 2-bit current

15 source circuit.
However, in sequential selection from the first to last column, it takes a long
- period of time to input signals to pixels in columns closer to the first. On the other hand,
in columns closer to the last, pixels in the next row are selected immediately after the

&
-7/ Video signal has been inputted, resulting in a decreased period of time for inputting

P

20  signals to pixels. In such a case, as shown in Fig. 37B, scanning-lines disposed in the
pixel section 402 are divided at the center to increase the duration of inputting signals to
the pixels. In that case, a scanning-line drive circuit is arranged on each of the left and
right of the pixel séction 402, wherein the pixels are driven using the scanning-line
drive circuit. ‘With such an arrangement, even for the pixels arranged in the same row,

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

- Circuits in the first and second rows and a start pulse (S-SP) of the shift register 411.
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corresponding to the respective bits are arranged. Referring to Fig. 5, the
latch circuit 419 'r;l,n‘c?l udes a switch 435a, a switich.436a, a current source
circuit 437a a current source circuit 438a, and a switch 439a for leRRn0E
colum, and also includes a switch 435b, a switch 436b, a current source

ci r cui $ind8The dilation GiHHREnS GR © dveli i | byl-0r each
colum. The switch 435al§\<2nlcii§t%(ia1 swtch 4%%3%?3{%0%{1?8?%%8%?& ethgarrpl i ng

I ' Y F ' - ol i .ch, 436a, the switch
B303, The o o S3oproman TR 27, B S BE po b Se TR (he 1 2t ch

I .ot I; : h ifch 439a, i ted si | s f
ach of her Arst SEETRACHIABRAPdr MeTuREnl fitenior ihe B Ght SheSator e ci rcui
437 . .Ci jt 438 for tti ti d
the ot narRSofilt L SRERHARRY iEp IR i {SiefoTin g io; o asosuhdinerme. swi i ch

439, | rted si.gnals fromeach other are inputted. As a result, one of
th(%bcuér;drl}éc%{)&éc}wpgr‘gf’r’%ﬂﬂwﬁg gafd the current source circuit 438b

per f or s seit.i ng operation and the other perfornms inputting operation. 25
I'n other wotlt§e ohearfieeiy he combined voith theifirstie thipd efnbodinaed.t i ng
operatiFQE the current source circuit 438 outputs a signal current to

pi xel s émﬁ@%‘&ﬁéﬂﬂi me, thus performng inputting operation. In this
manner, since the setting operation and the 47 2 4 APR 2006 inputting
operation dn thiscmbadimont, soletatied confightatios and ke pperheeITBHIRL sighg-18RME ti Me,
setting operation can accurately be performed over a | ong period of tine.

- The si dpied cicanit €07 stevppin Big. f5ANVIlING: désdfiBed.i NEUY bABAERANR thi BEhapas a
- magni tude depending on the video signal. Thus, the magnitude of” current

SthSpl i ke diove biecyii 463 ssddSfor el Ag LGN dlgifaPidt DR i.l_g@,?’:lg ﬁ'@fiﬁg%iﬁ | owi ng
the provision of an image. This allows |ine-sequentia & g Y Re erring

to Fi gdesﬁ:ibéd’tﬁitﬁliéféﬁﬁbeldF@.S:iﬁﬁﬁigtﬁean\ﬂiﬂgpzéigna| constant current source
s are arranged in correspondence Wth th& réspective bits. The total anount

7% St e Fo ot e LU e SRR 0 S oG

Sour ce2.pit’ EighthtS iltenéRyli86e1’ HOShIn e Udlal-Fhe drive circuit 403 includes the
| shift register 418 and the latch circuit 419. |
. 15 A brief description of the operation will be gtven. The shift register 418 is
configured using a plurality of columns of flip-flop circuits (FFs), to which a clock
signal (S-CLK), a start puise (S-SP), and a clock inversion signal (S-CLKDb) are inputted.
Sampling pulses are outputted in sequence in accordance with the timing of such signals.
\_F ~ The sampling pulses outputted from the shift register 418 are inputted to the
20 latch circuit 419. To the latch circuit 419, a 2-bit digital video signal (digital data 1 and
digital data 2) is inputted, which is held in each column in accordance with the timing
of inputting the sampling pulses.

A 1-bit digital video signal is inputted over a current line conneétcd to the 1-bit
video-signal constant current source 109. The 2-bit digital video signal is inputted over

25

a current line connected to the 2-bit video-signal constant current source 109. The

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

constant current source s 109 is held in the latch circuit 419, -
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anal og conversion,_ Each of the current source circuits (the current source

circuits 437a, 4383,7437b, and 438b) has a term.nal- a, a terni ngk AR 2fpd a

ternminal c. Each of ‘the current source circuits (the current soUrce

circuits 437a, 438a, 437b, and 438b) is controlled by a 15 signal constant

i nputted t hAdugh gulle it d0tealio fhe _ eqt, (Sl |..current 1dg,)
ﬁ“ Jut) 0 Cﬂqgﬁl Ji‘]%hﬂ%l@ gn"(lirtlilc ?Ot@g i}gﬁalg%]fi

that is set using the video-signal current Sburce eIk he

vi deo (digRalMi@ath@nd tEEHAIN scyrrent. set in the 1-bit constant
curr entt ;gour ce 109 is %@% d@z*tzrll%hh-em&éﬁgfriee atqc%(?HF‘é’é 4&¥)r’§dPP“‘EP§7E’ BRGIS he
CUrr ento MG E if1 | : e current sef in the Q0 2-bit constant
current source ‘ﬁé‘é&.l%é’}?gﬁgﬂ%. n%?efaifh U SUr Sesemptimpy respppsibled fothe 20
curren : i rcuit . 438p. The swi.itch 439a and the switch 439b are

ar r anged Eé‘?%%rﬁlég%ﬁ‘@ﬂfg’e?ﬂ%%@% rcuit (current source circuits
43%a, 438x,,437 an 438b) and the pixels connected to the signal |ines,
Wnef ein t heN4‘c‘$‘r M%&‘ﬁ%“Wf te lateharircnit gt i0hwillshs teserib@Divithr iefezonder ol | ed
by the I?tcg %ul sqe. Wien the video signal is a light signal, a signal

cur r ent® F18- Budp&t 1 hows the eutline obihe sigmabline ddve ciecudi 4031fdr peEfdFh i 2-sour ce
ci rcui hs 437a, 438a, 437b, and 438b) to the pixels. On the other hand,
when t Rt digitpd dntepgjtyalevebassigang arongd die, ith tte(i@?tl[ 806 sIA 1HfsC igiﬁ;{h{,l?,
(current source circuits 437a, 438a, 437b, and 438b) have no ability of

f eedi n§ige A4 haws dlg 2udlinkPeE A06Gnd1-Hilsudrif e eHENE 60 pedb iR é.eitt(hgitai xel's.
Mre specifically, in the current source circuits (current sourCe circuits
437x, UBSwity487d) assipming 6dnd theeh ad (il jiy t&é(@@xaﬂine%_eedi ng a constant
current is controlled by the video sighal; thus, the brightness is

(CM rol | ed Figesesistiwigaasast s mﬂithy%d&f.sigm GHSGRD Lol Poth | ed 1ot he

pixels. 5 The total anount of the current From erther of the 4-di'tYcurrent

sour cecarr¢spuhding 4SHR REPLAVE bR LreSPMEES Circuit 438a and either of the
2-bit current source circuit 437%" an éad(Surrent source circuit 438b is

carried t0 Rl FigdClolah Lirthi00R il ES LSOMIECHET | L0, Lhe, Pl xel s.

Wi ch of the 1-bi rent source ciIrcui @ rcuit
438a dEchaR": 11 Q ati.on and whi.c erforns _i nputting operation
(out put O‘?ﬁgﬁﬁffgﬁ {:ﬁ?ﬂ%ﬁ hﬁgaq PElFert Wu2E % circuic 1?38?1, am? a switch FZ139:41 forgcac

column, and also includes a switch 435b, a switch 436b, a current source circuit 437b,

15  acumrent source circuit 438b, and a switch 439b for each cofumn.
The switch 435a and the switch 435b are controlled by the sampling pulses

inputted from the shift register 418. The switch 436a, the switch 439a, the switch 436b

and the switch 439b are controlled by the latch pulses.

To tl?e switch 436a and the switch 439a, inverted signals from each other are

20  inputted. As a result, one of the cument source circuit 437a and the carmrent source
circuit 438a performs setting operation and the other performs inputting operation. To
the switch 436b and the switch 439b, inverted signals from cach other are inputted. As
a result, one of the current source circuit 437b and the cumrent source circuit 438b
performs setting operation and the other performs inpuiting operation.

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

performing inputting operation. In this manuer, since the setting operation and the
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the pixels) are controlled by the latch pulse. The sanme applies to the
2--bit current seur;ce circuit 437b and current sbujce circuit 4382b N%R gk,
other words, the clfrents of the video signals of the respective b

conbi ned for DA conversion in the position where the currents flow fromthe

| currehtinptiltﬁn%_@péﬁﬁoﬁ'dﬁﬁé cuft3dBs AR éﬁ%};ﬁ%’%‘?% pefdiEd & 4 g}ﬁ“' tn{g @%,ﬁg‘g’ggﬂd

t he pixels her ef ore t he magni t ude e curtren

t t he .si Ilne drive circuit
Shown 1 PECPeLBaTah Spaltl sb&ﬂt%m%%? hts Hgo%Ph e, the latch
Ca sw ch 43 c,.a_curren
Cou o of ot PSR il b 5 i) B i o
tch 4 nd the switch 435d are controlle y e
fsihpl i ?gal’%’g‘t'}" gn ‘Thetdﬁémﬁ‘% ‘f?ealéfhwgmt'e@ ofiqugrent snpriind te e pinelsdsc and
the switch .4 e re.controlled by the latch pul ses. To the switch 436¢c and
t he> swiPt ey rﬂ%@"i ?’tﬁ@ﬁﬁ&ugpfgnsﬂfgmgéhqwmmwe@m@c inputted. As a
result, one_of the current source circuit 437c and the current source 25
ci reuit 4383% bellogysinestegpentipl dpsingt i on and the other performs inputting
operation. One of the current source circuit 437c and the current source
circuit 438363‘65?'#15@@1&& thengirrenp Hinet ammhthavdddohsigndl vohstaeY fufe sdpsit t i ng
operation.. 49 2 4 APR 2006 In other words, when the current source circuit
437a pér#reramngetl tin nprespoalehcn witht e Repetive AU The Qblaf YidoudiB 88 (Rt PULS a
signal current to pixels at the sane tine, thus. perform ng i nputting

tting
oper at icorrend valués suppiedefiom She earebhtescuséd & BY rORRER Qlﬁplﬁg to!tHPY
- oBeratl on of the current source circuits can be perforned ﬂe sane tine,

‘51%et tisignab lireat obrief theAE i cBhMaktSoRfk bR PME he Rt dlg,?als)f time.
Ltn ot her words, the setting operation nust be continue

state |analogrcgﬁﬁer§1@nperformthe setting operation accuratel y Upon the
steady state, no current flows to the gate electrode of a transistor (a

transi stor HQen SEMR! iRt St Shakis @1’ Lt tsour%rglrjtgf ﬂéj?:? #ga’c%any stor

102 in Fig. 6A) in the current source cl rglwn n U i gg 2{)3
th t.aRt i cPLrespon

e B onadishy fits #GRERA 4 eRpnSh] G307 MmN 2 Beif S e SrRcSves - 1
foll Ow%nfc{lﬂém(t?ngcébn%nt source circuits 437a, 438a, 437b, and 438b) is controlled by a

15 . signal constant inputted through the terminal a, and holds a current (signal current Iy,.)
that is set using the videoésignal current source 109 connected to the video line via the
terminal b. "The current st in the 1-bit constant current source 109 is held in the
current source circuit 437a and the current source circuit 438a. The current set in the
2-bit constant current source 109 is held in the current source circuit 437b and the
20  current source circuit 438b. The switch 439a and the switch 439b are arranged
between each current source circuit (current source circuits 4372, 438a, 437b, and
438b) and the pixels connected to the signal lines, wherein the On/OFF of the switch

439a and the switch 439b are controlled by the latch pulse.
When the video signal is a light signal, a signal current is outputtcct from each
25  current source circuit (current source circuits 437a, 4383 437b, and 438b) to the plxels.
On the other hand, when the video sxgnal 1s a dark signal, the current source circuits

{current source circuits 437a, 438a, 437b, and 438b) have no ability of feeding current,
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state that setting operation is conpleted sufficiently. In short, a proper
megni tude of  cunrgnt, can be fed in inputting oper ation. However, setti n[? _
operation of short “Hut ati on may cause the setting operation to b4 APR 200
conpl eted before the steady state. In such a case, 15 the capacitance that
hol ds tthes gediagtmr aatint o VR pigae. Qﬁpﬁer%eﬁszﬁﬂﬁ inGhe B sdlied FRIfe !
potential. Therefore, a proper nagnitude of clrrent canno e fed I'h
I nput t i(agren®ReaAlel Wiscul®US7a t4WRAC 1B Ind f ect - hg v, ig.tions in
“the characteristics of the %traﬁéistdrggi%yngg%hgﬁhByggFSﬁﬁgﬁﬁ Beat i on of

|ong_ depasindNckd® e BREUAL By Ll ers%e,ggﬁhgg,“@eﬁg;g%?%p‘ig,éoﬂﬁﬁﬁé’%re”t

source circuits 437c an has a
term ngk End'x%a&'{' f e aurrent source circuits 437c and 438c is controlled
by a signal nptt}{t%tlg ?W@gﬁéﬁ“‘t%ﬂ{eﬁ’?f?ﬁﬁ?&a&'aaerc lds a current (signal
curgent |da hat i s se usi ng, the video-signal constant current source
109 connectgﬁgtt%tafﬁgm\‘}f]ég{)tqei ‘Fﬂgregf ﬁf"c‘%é’“ﬂ?’éﬁﬁlﬁal"bﬂ. CuTIeat gomicenciredt in t he
1-bit g{réq Z-ﬁPit constant current source s 109 i§ held in 25 the current
sour ce ¢i § cu1 CHASYIOBICe; Fscuit A 8aandcither of HierZbitcurrgdasouiive cirviit dA7HI39C i s
arranged,between the current source circuits 437a and 438a and the pixels
connec P8 cigentsqurce; girgyit F3%hels cavsirsk tei the phxslONdIRRho Sighhilisei dopleddC | S
controlled hy the latch pulse. 50 2 4 APR 2006 Wen the digital video
si gnal '@ §ePikelgnt signal, signal current is outputted from the current
source circuits 437¢ and 438c to the pixels. On.the other hand, when the
vi deo. si gnaWhigh gf dler k-bsi gmeing souree CoieEENY 3 ROMT Bursdilt GYiice 434G ﬂ?@a 438c
~ have no ability of feeding current, thus feeding no current to the pixels.
(Tyir @krfoims $diting operation andimbech FerfiriteUhpitif3 bpeBon {38put becfidty (V) f
di oy _

the pixels) are controled by the latch pulse. The same applies to the 2-bit current

source circuit 437b and current source circuit 438b.

In other words, the currents of the video signals of the respective bits are
combingd for DA conversion in the position where the currents flow from the current
15  source circuit 437a and the current source circuit 437b toward the pixels. Therefore,
the magnitude of the current has only to correspond to the respective bits.
Next, the outline of the signal-line drive circait shown in Fig. 26 will be
described. Referring to Fig. 26, the latch circuit includes a switch 435c¢, a switch 4354,
a switch 436¢, a current source circuit 437c, a current source circuit 438c, and a switch
20 439¢ for each column. The switch 435¢ and the switch 435d are controlled by the
sampling pulses inputted from the shiff register 418. The switch 436¢ and the switch
439c are contrelled by the latch pulses. |
To the switch 436¢ and the switch 439c, inverted signals from each other are |
inputted. As a result, one of the current source circuit 437¢ and the current source
25 circuit 438c performs setting 6pcration and the other performs inputting operation. One

of the current source circuit 437c and the current source circuit 438c performs setting

operation and the other performs inputting operation.
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: i i i | ; thus, the
0s 0 ee ng a constant current is controlled by E,h_\e vi deo signal; ,
bri ght ness is cont r}gi“lr ed by the nagnitude of thei\qm.rrient out put g%déiﬁolﬂﬁﬁhe
pi xel s. In the present invention, the setting signal inputted fr e
termnal a indicates a signal inputted fromthe output termnal of a

| ogi cal openpsher wobdOWeh th&HPent SBSrce 58}&15{‘&7? [%atgjlrmlF gat:{_ii?g l'opéﬁagi?)r responds

to a signal inputted fromthe output term nal ~of . al gt:g;'dalng’e
i Th T St Gk e PSR aPBHT Sphinarcd ot 148 shoitib, Bpr ot or
Wi es
i Ng- hi.ft.register js ipputted to one of the two
mguts : erlr)ﬁq%gggiln Eﬁtt{nlrgggf?é ?%‘ZI Ilﬁﬁh}sa %ﬂ&‘“?ﬁéﬂ?é?‘é’ﬂgp?}?eé@.‘qns@?&i t e;:l to
t he ot w.1he | ogical. . 15 operator perforns |ogical operation of the two
| ingutt'e viting, Qpratipn of he, GrIent sopgsea circpit i be patfaumed at Hiergame timet he
current source circuits, setting operation or inputting operation is
er? or NEURE APLRALGR Gam accurately bemperforgpd pvérmong period oftimhe out put t er ni nal
gf t he 1 ogical operator@ The following is gn exme_ of“__a_errpld(;;/i n?b gﬁgihrcw t
i o rhptsett atéan giust beé cost wntilFi gteady 3 _
gerF:agi Séu?ieg??mf?irshomg?ngﬁg. 26. Using the current source circuit
as in Prdgr tgpeyfarmethicessitime opemtion aotuthtedns iUploar the tstedd§ stite] a0 IRekent NUS
further reducing the effects of variations in the characteristics of the

transi £lovisgo the goteldectmmicds 2 tsamiston(al KARBIG OF shilyinetd édi8raPenation and a
transistor for inputting operation are the identical transistor, they are

. not  af eatsponbing! thea uandistor 003 ik Pid) JAYRNLE REbABRN S Uiuft! cising fPVEVeEr,
si nce the ?l?rrer%t in performng seétjti ng operation cannot ﬁ’e set “hi gh,

L0 | nGhaRerdrlho PokaytRb ARapRILAEIRAHIRI G £k Yap i CHIE fod By Setting
(Cs):gter;tn?oinng?orrtesggnds' to thepé?arren sup%ﬁ%to tﬁpea ALCh Cireurt ® rom 51

2.4 APRIZE hhehylid e ShiaalsofiRRS/ofle G e hns Y, F roffis Rofl St §

diagramin this case is shown In Fig. 42.
state that setting operation is completed sufficiently. In short, a proper magnitude of
current can be fed in inputting operation. However, setting operation of short duration
may cause the setting operation to be completed before the steady state. In such a case,

15  the capacitance that holds the gate-to-source voltage of the transistor is not at a correct
potential.  Therefore, a proper magnitude of current cannot be fed in inputting
operation; thus, the circuit is affected by the vasiations in the characteristics of the
transistors.  Accordingly, setting operation of long duration allows accurate setting
operation.

20 Each of the current source circuits 437¢ and 438c has a terminal a, a terminal b,
and a terminal c. Each of the curent source circuits 437c and 438c¢ is controlled bya
signél inputted through the terminal a, and holds a cumrent (signal current 11a12) that is set
using the videb—signal constant current source 109 coﬁncct_cd to the video line via the
terminal b. The current set in .the 1-bit and 2-bit constant current source s 109 is held in

25  the current source circuit 437a or the current source circuit 438a. The switch 439¢ is

arranged between the current source circuits 437a and 438a and the pixels connected to

the signal lines, wherein the ON/OFF of the switch 439c¢ is controlled by the latch pulse.
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' ' i i- in Fig. 6Cis
Subsequently, a case where a current mnor circui-t as shown in

enpl oged asyeach{ current source circuit shown in Big; 5 and eaChri}éth?@ﬁ
source 5 circuit shown in Fig. 26 will be descri b_éd‘vv!th referer g.
43. In the two transistors of the current mrroriml;rcu;]ltg tallls In'%g-r 6C,
when the vaWien 18 diphtaD@tdoWighial)ié b 1f @RGEmbER 8 dtARELHOL
connected to the pi %(%I S isosn%Ier t%gn%nhatg%‘? tcﬁec{lrans@[{ior tBhnect ed

o thanvisipenehaal GRA:ACCHEIERE BUCFRA0% WERUETER] WRLIGSUPP! | od

c .
fromthe video-signal constant curre rce 10 hi gh.

st he transi sto or serting oper tion is

sot i gy STl s Lk Bt Wl chlseh{ ke gﬁgwéxt %ﬁcfaa»tdh%wrar%z 9 af@?ggftn o
i operatiqn, that is,. the cu

mgn(/i%? ((sf]{id %S’P}cgggfs‘?saﬁat%w‘ﬂ’eﬂfnc‘g(5?1%&9‘"%39 8 bfigb lpéltl)% ﬁ“@?&téaztcecank:oe
i - H nt .all lectrical charge 15 to be carried quickly
toSa g BPE B R 1 Al Rlonpbiigring apoaskss curiat SogatoRc@bing. a
st eady, st at.e %ui crl . Thus, setting operation can be perforned nore
qui ckl V’#ﬁ% temabethus niher brigkipessyuist controllad riygthe6@agnitudedof tlat chieastt two
transistors having a (~ gate electrode in common or electrically connected
t her etYPYHeHorthe Pixgls-t r ansi stors  have i denti cal characteristics, the
currents outputted fromthe source termnals or drain 20 termnals of the
transi st or Jndbe posentainyention, bhé sditing kignaMepitiaGbmt e ferrdasl 4 ddR@tdsdent i cal
in order not to vary the outputted currents. In-.other words, it is
suf f i cd eignak tiputthé from the oanmit semiinahal h N6giealdficRattl. © T kLS WerdSOMEON OF
el ectrically connected thereto to have identical characteristics I1n the

(cur ersettinig signalcinrFigi 1 cafreéponls Go a&Gnal HPARLE HALS t]ﬂ'a(Ythl?li @&W%@J gg e

el ectrode do not need to have the identical characterl
ROMF

al bpsgtape i ' Ve QhioR dink eh r en Lreuit. In
ot hor e ds. oLt S U e et ey AL dolie B R £ Boer at on

and { heechidaned GkIthd Sl ifputdPbhiBOoABE @hhAl LARlRShSeLgSnLi o

1 .
characteristics. There is no need for transistors T RBRSY06 havi ng no

j ' i sti.cs. Even when the
common gat erirl &4 ;g.%e h9e NS thdShisf ek Al schar eristic ;
transi stors havi n%. of common ga ee _e%sr%{dlf lﬁ%\zld&ﬁgqr oggfﬁtﬁiﬁé‘fz;?pusource
char ag i Sid -1 er on i rfor )

cire uict%;ﬁﬁitn%grlg?ﬂa? Z&%&Q ﬁ(i}g{a?%n%n Itkle Tatch pBl?sc 18 Inputted to the other. The logical

>

15  operator performs logical operation of the two inputted signals and outputs a signal
from the output terminal. In the current source circuits, setting operation or inputting
operation is performed in accordance with the signal inputted from the output terminal
of the IOgiéal operator.

The following is an example of employing a circuit of Fig. 6A as each current

20  source circuit shown in Fig. 5 and each current source circuit shown in Fig. 26. Using
the current source circuit as in Fig. 6A decreases the number of transistors to be
arranged, thus further reducing the effects of variations in the characteristics of the
transistors. In other words, since a transistor for setting operation and a transistor for
inputting operation are the identical transistor, they are not affected by the variations

25 Dbetween the transistors at all. However, since the current in performing setting
operation cannot be set high; setting operation cannot be performed more quickly. The

current in setting operation corresponds to the current supplied to the latch circuit from
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characteristics are corrected. 5 In general, in the current mnor circuit
as’in Fig. 6C, two ',t{rf“ansi stors having a - gate el écirode in common or

el ectrically connécted thereto are arranged in close 'proxinity to ;eerRn06
other in order to reduce the variations in the characteristics thereof. Let

t he nmaghe vidde-signat boisedik caRBltisBGrckC1dgre pixels be P. In the two transistors
of the current mnor circuit in the current source circuits, if the val ue

WL of the A Giraf gih instﬁﬁrcagé)ﬁrlﬁﬁ%ﬁq?o%(hge pi xel s is denoted by Wa, the

value WL of the trahsistor connec video signal line is set to

(2 xwW). T urrent wal ue becones. twi.ce_in each current source
circuit. Thlesﬁl,ﬂsﬁ'i‘gﬁﬂvﬁdﬁe&g ’gel \r@gfe o HUTR ™R r BFuits g% shewa ing Big. (GG yis 1- bi t
and 2-hj y. current of (2.x P) or (4 x P). Consequently, the
curren%Ingi up ‘ilblogllt:i ela(r%bﬁlufrﬁgt VPHED- SIgHhishewRsighie. Supnd sacks surrert sour0® can be
i ncreased. .. 15 thus_al |l owi ng the setting operation of each current source

ci rg’ui tC?ﬁCBHBBO%'Er"F 5teme W&ﬂ%ﬂwﬂh%mwagmgmw?@ #%e this enmbodi ment

per f or s Z-Bit digital .intensity-level assigning, it is provided with four
current soul® YR irepsistoraviathe £3gant MBTdr, ciemnil #38Wigf 6€, wheh tlsd gilab O
line in Fig, 5, and two current source circuits (437c and 438c) for each

si gnal 9fj Wg(gaﬁ: width/Lo(gateslength of Lthe énnsisiodcomnaiddty it HiSUIs € NmalREr Ce
circuits 437a, 438a, 437b, and 438b) in Fig. S and the current source

ci rcui tthay bat pbthe tepsistor connatid © tHS e kABEsHsii eWent Bufled 102 Gpsan
freely enploy the circuit configurations of the.current source circuits
shown’ ioumiEnggalu6 sapylied, fréinghe 2eofighal 28asta Cubieft soitee MO G ef;&%déour ce

" circuits 420 25 may adopt not only one systembut also a p Ural ) y~ of
@ﬁiﬂenﬂﬁgﬁl\hen the current source circuit held in the latch circuit is a
current mirror circuit as in Fig. 6C, the value W(gate width)/L (gate

| engt h) of thetHer oyl HRE vARY WA, 05 06,..varied.for each bit. This
allows the current in setti ng og"erathlg(%%n orrgg %\%—l% Ay lscﬁ??f‘bg‘]f“source

Ci rcui tibar it vhise WE &utrh'éetpﬁnsfét&\’\{’oqan)ﬁt%mgtor})%ralt%\ﬁf ° gzg,_t iet cuvrire%?ofo? ' gnal
setting o!peration, that is, the current flowing from the video-signal constant current |
source 109 to the latch circuit can be increased. High current allows electrical charge

15 to be carried quickly to a \‘aviring Cross capacitance accompanying wirings, thereby
chtering a steady state quickly. Thus, setting operation can be performed more quickly.

The current mirror circuit as in Fig. 6C includes at least two transistors having a

gate electrode in common or electrically connected thereto. When the two transistors

have identical characteristics, the cusrents outputted from the source terminals or drain
20  terminals of the transistors do not vary. In brief, the two transistors need to be identical
in order not to vary the outputted currents. In other words, it is sufficient for the two
transistors having a gate electrode in common or electrically connected thereto to have
identical characteristics in the current mirror circuit as in Fig. 6C. Transistors having
no common gate electrode do not need to have the identical characteristic. This is
25  because setting operation is performed for each current source circuit. In other words,
it is sufficient for the transistor for the setting operation and the transistor used fonr'

inputting operation to have the identical characteristics. There is no need for transistors
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constant current source 109 can be nade high, leading to a quick setting
operation. In a m?)gj"ithe value WL of the transl__rs)_or\ connected to the.
vi deo-si gnal constant 5 current source 109 is set ‘hi‘gher than t he4 WPR T69p
the transistor connected to the pixels and signal lines. In short, the

val ue Whdingfhot ddnthom Bate S @irdde o 1YL kﬁ@i&ﬂﬁéﬁ%%&eﬁs@% Evél ‘?ﬁén ffaan the
1S ur er

value WL of the transistor for inputting operation.

i NCr eagQfisi : [ i i - 1Sa.the current.flow n
S R AT AR ey e R i

curren L RO Cl i j i 6C. I ncludes.at. |l east_two transistors
havi ngbgé%gﬁlg Bl E%:It%‘!gy(r)&cfga ??111 %8%’{??‘ STOBEE | CUPMG MRS e WRialOnE L B When
the t istors vary, in characteristics, the currents outputted

t her e:‘/\?%ar?lgé s%“%?@@%er, t he magni tude of the currents can be varied
by fetti ng {he ratio WL of the channel wdth Wand the channel length L
of The trand Eu5raly i ther purca mier gircujtcas nnBige @6, 180 traasistoss dawing a
Ceneral ly, the current in setting operation is set high, thus allow ng

qui ck gg'ét F]isﬁﬁjo‘%pé? fomyRon Heekegirically ¢omngesed i thgretp eratarmngedbrin edpends to
the current supplied fromthe video-signal constant current source 109. O
On t hePERItY @ fach qtherrintonderdp rediice thevariutiohg)in ha charadtessticstthaeolir 1 ent
flowwng in 20 setting operation and the current flowng in inputting

oper ati on aket bebsigituilabf yueentadpplied e thef gikels belPe JaUhEé b thasiseed bf N
operation cannot be set high. However, the transistor for supplying

cur r enthd pumettt imigoo pacait iianthencurkdif donadsi &t@iitsf oF R RRAI WYL.CHF fgnt i n

i nputting operation are the identical. Therefore, they are not affected by

t heo v atriansiston Sondastiete &1t BixeIsARSASHRBE bRAWA! the RGOS the {rhndigio
preferable to use an appropriate 25 conbination in the |atch ci rcwrt, such

as 10 uskndchal BUNE SiteonBighaR linei 1§ GM fo @S¢ Waa.Fiﬁcnﬁﬁe u?fenP%lhe‘ﬁ’@%%F%hi gihg

current is desired in setting operah@n and to use the Ccircurt

6A for tpretin\WaskK & ur, - C Ny 254 to . output. 54 2 4 APR
2006 The clﬁr rent u{fn&?fsgr@ﬁ%i rc?ﬁlﬁ]tt' :fst[ e:th]lf'i ‘éfigﬁﬁgﬁﬂ‘f“&g?gyﬁn?‘gf&"ﬁ

transi §Hor, NATY rode jn or,,electrjically connected
t her et OPQ\Xﬁ)ertht\bﬂe&’t% t ?gsﬁlgbg'tc%rcémc\l}gpgl(i?rr%n?ﬂé’fa(ét’éﬁﬁst i ‘&%S,cq%/ﬂ'élyc & ent s
out put Eﬁﬁieﬁt%ﬁaﬁﬁéf ol 2 xyiagg-siglggi'\ggnesrtdnt Ian%#teS(}u\p(% s 109 can be increased,

15  thus allowing the setting operation of each current source circuit to be performed

=

quickly and accurately.
Since this embodiment performs 2-bit digital intensity-level assigning, it is

provided with four current source circuits (437a, 438a, 437b, and 438b) for each signal

O

line in Fig. 5, and two current source circuits (437c and 438c) for each signal line in
20 Fig 26.

The current source circuits (current source circuits 437a, 438a, 437b, and 438b)
in Fig. 5 and the current source circuits (current source circuits 437c and 438c) shown
in Fig. 26 can freely employ the circuit configurations of the current source circuits
ShOV{ll in Figs. 6 and 7, Fig. 29, Fig. 28, and Fig. 31. The current source circuits 420

25  may adopt not only one system but also a plurality of systems.
When the current source circuit held in the latch circuit is a current mirror

circuit as in Fig. 6C, the value W (gate width)/L (gate length) of the transistor may be
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transistors have identical characteristics, the currents outputted fromthe
source 5 terninal{sjor drain termnals of the trahsjstors do not vary.
Conversely, the characteristics of the two transistors need to b&APR 2006
identical in order not to vary the .outputted currents. In other words, in
the cuwversed foi rach bitr cOhik ARvwsNthel QirrddCin iskiting o 9{ i ckent . for the.two
transistors having a gate electrode in commniorp%e t'fadc F)Sc%llff‘ffogiﬂ'ﬁ]é{:t ed

t her et outrenthsongecd dgsrhuitCal i Seh i | stors,having no_. co n
gate 10 e? ectrode do not. (r‘l;‘dgéeig@tg {(l)ﬁ 12\5/%6‘?%5 fﬁ]ﬁﬁﬁ% i"a’( ~Ofdfxy éJcY’gF‘i"é’cg“é. Thi s

i S beceaustaRQukicAOsRP&T b ' rnmed ,for, each current source circuit.
I n other words, Tts sgg? ?{l:}ll ié%{rﬁﬂéti)l?ghtnﬁcgd{nlg&ﬂ§iqé‘f%“ft&g BB t | ng

operation a t |, St d for.inputting operation to have the
identi cal cﬁg?g‘g{;g’rtlﬁlg&?j c“s%.wrg\‘/éiﬁ\llﬁ]téwsf ‘E‘P&ﬁ%‘ggf‘&l@ dea-signalecopstanbn gat e

el egtr ot,nhdenti.cal characteristics, setting operation is
perforgrrglgeé or%{a%cry)bfgs%ttﬁ‘g ‘?‘fttlﬂg’b "cgwlriorfdh? fransipier spanestedvarthapizahs i n

char ac I8 are.corrected. In_general, in the current mirror circuit as
in Fi gtﬁ%é@nﬁa 5@“?%5%?@%@6%%&9/& ofgidie drasisistrrrfod ectiing coperationds set

el ectricallﬁgﬁlorl{\?ect ed thereto are arranged in close proximty to each

ot her 1N&%r {ts valyecW/Lnef vhe itunpistos fon inpettiohaspeestion, SIS fafththe two
transistors. Zlg‘,_,The current source circuit held in the latch circuit may
enpl oy MIHEASES Freufurrens fomsetting operation, thheiss tie aittenliflondhg Fidnf Wid vidgod N Fi 0.
6C, or alternatively, may enploy a conbination.thereof. The current mrror
_ci r cui #1883 qonsEaphcuremt seyrcbel08dopt ed in either a current source circuit
: folF(éa” bit}sI or a current source circuit for part of bits. Mre
(etk®ct i vel yHowevers theScupreat etiabt eirbt 4 FiRE6CURAGMs 4T Wafisthibp?S 10
LF'r’g. 61C1: for the loworder-bit current sogrce circuit é%\sg[‘?{?)t{ﬁjgégét%’ﬁe

ci r cui hadsgiangdie gledidde dn doembh SR -IEWBER} LorpUly Hr ChLoul t. 55 2
4 APR 2006 This is because the hi gh-orderi-}biqt cu%‘?gfrlﬁr%fs%()u?@écncéhfctm"t
af f ect ratdistorsvarg i cNath&teristiisOitel dueRRI Jut ' & graracteristics of the
transistors in the current sogrgeuci rcsu(lxltﬁm&grtggrgkﬁgﬁhglf?/;vartyhiei'io‘?’%"%ecause
t he abte! magnvaleusf Bfe &iterdd LA HENGS; rr.ent, due. t he, variations is

fvariclb yf:t{lngittlhe fﬁg’ %%f"ér‘?’?ﬂ’% of the

| arge even with the sane degree of varidtions
Wldth W and the channel length L. of the transistor to different values for the two

15  tramsistors. Generally, the current in setting operafion is set high, thus allowing quick

setting operation.

The current in setting operation corresponds to the current supplied from the

video-signal constant current source 109.

Crews

G

G

On the other hand, when the circuit as in Fig. 6A is used, the current flowing in
20

sctting operation and the current flowing in inpuiting operation are substantially equal.
Therefore, the current for setting operation cannot be set high. However, the transistor
for supplying current in seiting operation and the transistor for supplying current in

mputting operation are the identical. Therefore, they are not affected by the variations

between the transistors at all, Accordingly, it is preferable to use an appropriate
25  combination in the latch circuit, such as to use the current mirror circuit as in Fig. 6C
for part where high current is desired in setting operation and to use the circuit as in Fig.

. 6A for part where more accurate current is desired to output.
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5 transistors since the current supplied fromthe_hi gh-order-bit current
source circuit i§ Jhigh in itself. Assum ng that {the characteristics of the
transi stors vary by ‘tén percent, the anount of variations is 0.]22 }Q@Fﬁ[ﬁ
the magnitude of the first-bit current is |I. On the other hand, § he

magni t ude Offht koesrbhi mikré dircit 4sSRIFANGU HGud favilie
variations is 0.81. As just descri bgd, évelrl1 ‘% agljr?agsmﬁc\)/grrg?%gﬁ)sﬁﬁv?]“ fe

char acigatd eleétesdeOin &dimol ' g0, fLgan fects the |
hi gh-o:gger-bit current gg?c%égﬁgé%%@?grggkéﬂrc&‘ g&%ygilgﬁ‘iv?ﬁ?{“sis?rﬁffect ed
by th inPEH ol 1t i.ple,i f bl The hj gh- order - bi

et ont o dipRicdtics, il Ar@RsRARR ot ol SsE VAR cow et o v e

current has a high current va act i twen t he

ot her hamsk Ws O -hit _current exhibits a | ow val ue of current
itself desgfoirge]q:)%‘vgsbdr%%ﬁ\g/{ialr ?}é%rfl tﬁg?mf‘?av'?’ﬁgc'é’i"?'ﬂﬁtO‘ftH‘FtF‘ii’erf&I? thes soursg nce t he

| owg Or - eurrent exhibi.ts a low value of current, setting operation
i sm?]ot qégrg%lgl g]}?o(?ré"e FHALS, (0 o then dransistoss sde urati gaE. | Converselgf ghabl e t o
.use th%hgrlir{e?’n{' m {.rgr circuiit as in Fi % 6C for the loworder-bit current
sour ce “Crreurt "gngt (8¢ j¥e trapsistpiscagad i bejidemtienl i9omder nbhdo hiagin-the der - bi t
current _source circuit. O Particularly, for the |loworder-bit current

sour ce OBFRnElﬁﬁtc“ini‘F“%i I ofhes wondsein thepouridndviningpr cicowitt fiein Fite 6 @ha!
constant _current source 109 is low, it is effective to use the current

i r 1 or SEiRt 1ondhe {wpi tgansitorsohaving eagae tdlectrodeUia. Efmmeh GNélectRhRy
specifically, the loworder-bit current source circuit exhibits a |low val ue

of cur remrectidbiierato thbaef identica leharat@kistics. MahsitiofEhdvdng 86 chmhnORRE at i on.
Therefore, increasing the current value using the current mrror-circuit

(é%-"- 9n Flegirod€ ddevoeasas t Have Ahe tidafidab Icha@kickBEc.OPERiRt & Whkcaddle e(fHﬁ% ent
mrror circuit as in Fig. 6Cincludes at |east two transistors havi g a

gate ebpetationds perfomisdior@ack kit wakde eSS O the two
transistors 56 4 APR 2006 vary in characteristics, %r%&?%frl}éér/l?‘%%&ﬁ“ utted

t her ef fanthateasi¥ai Yor iHeWeMRy ofebRidnO¥d BE GShsi ent source cj.rcuit
exhibits a | ow val ue of currger%;te olutnputted?rt?nrc])Sl éugﬁf&ré’]p@ 3 PRE2EPYnal

| i nes. td haveethe i@entiéal EiglrhQ Q. ristics, of the two transistors
have little ef flecqt S. There?‘gste.fe F}j'tq’%f]s eﬁlﬁgéﬁfl\}s’e‘sq)ﬁsrh‘{vﬁ%g YGRS SakG

cur r enkleeRYAE habl Mot islientReal %hgl%%teh@ﬁcs? usrcEtxenrg Oqui:l'%{igll'; is ipre(lz'f%inglcg Sfol Q:a!:zii: 9. 6C

15  current source circuit; therefore, variations in characteristics are corrected.
In general, in the current mirror éircuit as in Fig. 6C, two transistors having a
gate electrode in common or electrically connected thereto are arranged in close
proximity to each other in order to reduce the variations in the characteristics of the two
C} transistors.

The current source circuit held in the latch circuit may employ the circuit as in
Fig. 6A or the current mirror circwit as in Fig. 6C, or alternatively, may employ a
combination thereof.

The current mirror circuit as in Fig. 6C may be adopted in either a current source
circuit for all bits or a current source circuit for part of bits. More effectively, it is

25  preferable to use the current mirror circuit as in Fig. 6C for the low-order-bit current

source circuit and to use the circuit as in Fig. 6A for the high-order-bit current source

circuit.




In sumary, by enploying the current minor circui.t as in Fig. 6C as a
current source ¢ificuit and setting the value WiL to an appropriate v b e,
the current to be “‘supplied fromthe video-signal tonstant curre?n‘tﬁ%no& d‘ie
109 can be nade high. This allows the setting operation of the current

sour ce of r CThit it bedagsomoiBEITRrIAtaL Rl Youred LhobRURLEI hd BEGHILRAL M T or

circuit as in Fig. 6Cincludes at |east tw transistors aving a gate

el ect r sigeificantp WO iOthedafdctdrisnks bt SRRt t L0g, tuo. .
transistors vary in characteristics, theglg%ggresnlpéhgt? HSH Seodllg%m‘?”é?’?tom al so

. hay " g 0 Fid, A i d,_the
iy ent 1 Ou Ry s AR R dePGuf KA be e Witerorde B camint Bipiene v on

curren low ng in setting operation canno

i's not yakatRhk i@l t 15 variati ons .between the transistors.

Accor di nga} yoit z{rg"g%‘?e gl?ltgbtpg S¢ %”d’rvé’éms B orrRHARS ’&nt%Sfc aclegisties of the

appy opfehad . use the current mrror circuit as-in Fig. 6C for part
wher e ﬁ?‘gﬁﬁéérsrl%?ﬁ &l.%scuagegf F‘é’ﬁplifﬁ o1 the hish-prdep-b qurrens §oyrge FetgeniGis f or
part e re accurate current is desired to output. The transistor to be
oper argl algq%@ﬁel%sﬁmé% fhat ‘{‘(‘éﬁhﬁé‘é‘@@ﬁsﬁﬁrthﬁéﬂaaﬁtlﬁ@;& vay tRefearperemt,t o Fi g.
5, the,l-bit video-signal constant current source 109 is connected to a
1-bit PeARPUNt AEVEAtARs 138¢1d Where theanagmitde pf Hiet fissl-Bgcusicgniall. damsieant
current source 109 is connected to a 2-bit video line (video data line).
Assumi ?@“”E hand, siee & magmiprdecaf the third-bie caerbittamoutientoss Ig el ansms bRfHe CUr T ent
source 109 is I, current supplied fromthe 2-bit video-signal constant

cur r ent2rahepg ds 488 As jadt. desionibods eyed helighit varaten in tHeVEAkcaistiss HPthe! | N t ed
to that but the magnitude of the currents supplied from the 1-bit '

(C\?ijldbo- wapidorsstgrficalycdfergnhe hiphrarderlBid cameht ke -dGiduivi deo- si gnal
onstant current source 109 can be equated. Equating the nmagnitude of the

currents sufipirefe,5 sPstémARRt 30 QickicAnby ife daRitiond SRR D3l sGRISEANt
current source 109 and the 2-bit video-signal constant current source 109

al | owsptefeaalsiper ahé NGgle ORI HiOBSrd IS Hi u .and_al so the
time for witing si g%\lgl s to the current sf%ﬁ(réglé[g%tlbrg%lﬁlg’t g"}c’?%a 3&E the&ane.

Howev esperadior. @ the Gﬁxerthlﬂﬁd,clﬂ[’, &M ord FUiE &&é{{t%ghfbﬁtﬁs o\é\vnvzig% Ef ﬂﬁlfr%gand Fi g.

26 need to enploy the current mrror circul S current
tsﬁgr tCrelatfldg g‘t&g?g oﬁ EP%%r?&i{aﬁgﬁﬂ 'haéing' stlightS intoesce, aA.YSOE gintszgtthé ogv-})/li‘%ileg%ist WL of
15  current exhibits a low value of current, setting operation is not easy.
In order to resolve the above situations, it is preferable to use the current mirror
circuit as in Fig. 6C for the low-order-bit current sonrce circuit and to use the circuit as
in Fig. 6A for the high-order-bit current source circui.
A Particularly, for the low-order-bit current source circuit in which the current
20 {lowing from the video-signal constant current source 109 is low, it is effective to use
the current mirror circuif as in Fig. 6C to increase the value of current.
More specifically, the low-order-bit curtent source circuit exhibits a low value
of current ﬂow'ing'thcrcfrom, thus taking much time for setting operation. Therefore,
increasing the current value using the current mirror circuit as in Fig. 6C decreases the
25 time for seiting operation.

The current mirror circuit as in Fig. 6C includes at least two transistors baving a

gate electrode in common or clectrically connected thercto. When the two transistors
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nt source circuit 437a and the current sour circuit 438a and the
flrjgi:lgl tstors hel d { 3n the current source circuit 43 brand the currfgﬁﬁmﬁjrce
circuit 438b to 2 ilus the ratio of the magnitiude of the c
out putt ed fromthe current source circuit 437a and 10 the current source
ci r cui vangym chmdctotisiosprei custbatsobutpliged theféRjm QD Hdd O, URE 1061 T SN

source circuit 437b and the current source circuit 438b ca e set to 2:1. .

| n t he orderrbie niirremi WoGeeC icirehit Eﬁhﬁh@%o{vnvzﬁﬁ of %ﬁrreﬁtzlﬁmttﬁ leldetoV\‘xL g?%c}stéhe
transi stors connected to the video signal |nes an tranS|

connectagad the sidagl Bhae! Thérdfids tit 1ﬁch2: . he .confi gurati on

and t he opergtél%on of the si g%gﬁrﬁ lngs d‘pl vgrllﬁlgg% %’(‘Eﬁl Vet%%t%éfrgfﬁ%?ozi Elet
t al

Dt Ssent'y SuRiebituald. SYRoreRaE) P} kAL ORRE bF ot Vit bicanmyothe 2. bi

' ned e basis of this enbodinment to perform
2%?:?2?39%ﬂ@&g§§{&8§?%g&5 Phide? %E@o% ment can freely be conbined with the
first to fo tst' d| mang) \%ﬁ [ Si xt h Enbodj nent] The vi deo- si gnal
const ant curren é’eeTB YOG quirept mirmor ciscint gs i Figy6Gas aicureegt at ed
W|th the signal -1i drive circuit_on the substrate, or alternatively, may

ar r§ﬁ§8d cbrﬁl"élaﬁg Yeiidngs thesvalae V/% e wnvdTipsepriate ontue) the quirent to be
|nputted 9 an I C and so on. For integral formation on the substrate,
ei t her S BPU]f@r‘EQ Tomy thertidegssigaal eonstaul curre® shiown 109 &&mgbe nfidbchigh. Ailgs 29,
Fig. 28, and Fi 31 may be used. Alternatively,. only one transistor may
be arr &HQ@@ ‘R*Q)Sf‘g‘@iﬁ @Rﬂfatufmaofdbc cem¢ntsabice depétndibegetforhéiBadtatdtdge to be

‘aplledtothe gate. In this enbodinent, a case in which a 3-bi o .

o- si gnatlogsives, st CE8en? mirAPRIr2M0 6s nuFargesC BEMAELat IOt ko $ARELA €d W 3

(the current source circuit of the current minor circuit as in Fg. 6C W|h
be desdevivgdavgah detedenaecémmbngor 2Rclritafiy SeondBeted el eCH @R 17, Whi ¢
the current flows varies depending on the configuration of pixels.

s d by 5
angi isordvarg ¢ tira@ibrisths, the Qrofis SHIPLARY 1M ESR S YA pr epar e
changl ng the polrgrlty of the transistor. ptiIieferrlng tosll9 P)?

deo- si nabma%ti%imaﬁurxﬁ;ﬁéﬁttﬁ%ifcﬁﬁ a%qgf"f A9 Gsed IR R E OUt ut a
_\rglregthr?n ned signal current Id,t, to % ?I nSee (a V|u(5Tee’8 @3 é)frhe

setting operation cannot be mcrcased, however, which is not at all affected by the

15  variations between the transistors.
Accordingly, it is preferable to use a combination of circuits appropriately, as to
use the current misror circuit as in Fig. 6C for part where high current is desired and to

use the circuit as in Fig. 6A for part where more accurate current js desired to output.

G

The transistor to be operated as merely a switch may have either polarity.
20 Referring to Fig. 5, the 1-bit video-signal constant current source 109 is
connected to a 1-bit video line (video data line} and the 2-bit video-signal constant
current source 109 is connected to a 2-bit video line (video data line). Assuming that
current supplied from the 1-bit vidéo-signal constant current source 109 is I, current
supplied from the 2-bit video-signal coﬂstant current source 109 is 2I. However, the
25  present invention is not limited to that but the magnitude of the currents supplied from

the 1-bit video-signal constant current source 109 and the 2-bit video-signal constant

current source 109 can be equated. Equating the magnitude of the currents supplied
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and a current Iingg i n accordance with the inforna)ion on Hi gh/Low held in

mat

the 3-bit digital ideo signals (digital data 1 toldigital data 34) F}%&BThe
vi deo- si gnal constant current source 109 includes a sWwitch 180 tzo % ch
182, a transistor 183 to a transistor 188, and a capacitance device 189. In
this @ohodberdbit viddo-4iBRalt EHIENS LhEredBSodrle t ho LS 488, are pf

n- channel type. The SV\AF%] 180 is coﬁtro ‘{18% E@ga‘ﬁ‘?n‘%‘fg? gftg'“f1 %‘?'S’\ﬁ“ago

L1yl o 65 A o ST B
7o connan ta®E b0 LR TE el e SrlehF A EG Hrovile rche Fede.or m nal € of

is connected to VSs an f FEP¢-er mi nal s of
the switch ge.swtch 182. One of the source area and the drain
area of t he}lt%rg’gﬁér?s? E @Pat ?g%e’itge EBHRY00ECE Sgults shewn e Fig-Heand Figsgiect ed
to gnehg&lkpe sgurﬁe area and the source 20 area of the transistor 188. A
si-gnal "I'€ IhEUPIOYdDE COHERL RIS @Fquias; if Figc6Cedpdbe cvmenfaourcel eircuitdes of
the transistqr 187.and the transistor 188 via a ternminal e. To a current
line 18 ,W'&dP(r)‘éﬁt i ¥ ISHECRISABH 4 peinthe Ivalusst WL oof thie dramstseorsibelr] idf théOne of
the source area and the drain area of the transistor 187 is connected to
25 one “HFCRtOUES pEenihA37a antithersmdnbsonrar eircoft 488 ahd arstraisiiord 381@Nd t he
other is connected to one electrode of the capacitance device 189. One of
the soth the qurisat smuce feircdital3b aad dee afirdob gourcangicaitar3ghds 2is eRIeRt ed to
the current line 190 and the other is connected.59 2 4 APR 2006 tfo one of

the sotativeofathe magnilititiof treajuireat Sdtpafted HBnt thaRaHEANoui@S cir B481L4id 0de of
" the capacitance device 189 is connected to the gate electrodes o he

q‘hlahsi hteocurt@d sbardeh &ilchR MBIt 2Id tla@%?@ﬂtuﬁ@%f%@%n?lgre&%tgﬁg?dné% cgﬁlcnect ed

‘0 Vss. The capacitance device 189 is responsible

Vs ac . osp transistor 186. |
gat e- t culsentrsoerceotir@de4®fb dr¥tthe %uﬁéﬂ%hﬁ;egé§%§€\#?§r§ (%aﬁq)c e {g%zt 3!5 they - ang

t he vi deo-signal constant current source e tra

LNe Rt Sofifce L Effoit e kBBl DS IS PR LSS, LM Lhey Ler m nal

e, the current supplied fromthe t'erm na
devi cehk38dY §EndNfnes Yhd B transistors connected to the pixels must be 2:1.

In this embodiment, the configuration and the operation of the signal-fine drive

15  circuit for performing 2-bit digital intensity-level assigning are described. However,
according to the present invention, a signal-line drive circuit ready for not only the 2-bit

but for any-bit can be designed on the basis of this embodiment to perform arbitrary bit

assigning. This embodiment can freely be combined with the first to fourth

C embodiments.

20  [Sixth Embodiment]

The video-signal constant current source 109 shown in Fig. 2 to Fig. 5 may be
integrated with the signal-line drive circuit on the substrate, or alternatively, may be
arranged outside the sul_)strate, from which a certain current is inputted using an IC and
50 on. For integral formation on the substrate, either 6f the current source circuits

25  shown in Figs. 6 to 8, Fig. 29, Fig. 28, and Fig. 31 may be used. Alternatively, only one
transistor may be arranged to control the current value dépendiﬁg on the voltage to be

applied to the gate. In this embodiment, a case in which a 3-bit video-signal constant
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line 190. 010 Elec{rical charge is gradually stored in the capacitance
device 189 to bedl | generatl ng a potenti al dlfférénce bet ween b?tsp

el ectrodes. Wien theé potential difference between both el ectrod Ppa%[ﬂ%s
Vth, the transistor 183 to the transistor 186 are turned on. In the
capaci CHHER! yayee 0889 configuret ovitdy eheOfured @ Gbiirce abir&hitb Ofhel Sire p HHTHPEd
until 15 the potential difference between both el ectrodes, t I's, the

gat e- t@rgmnmmF/xglﬁé:galldfcdetsmbddr\anme&‘é&hcel&%g tbe;]:g ,_Slstor 186 reaches
a desired voltage. In other words, the storag ctrical charge is

continued ufihé diractisd inagkicRtha\Rirfdht hQ Lh ansi st or
186 can feed signal current can be ?@?’é’f"%‘g@%% ?'Eh corrpF&’P@%“rS{'o?ﬂ

st or agixdls. el @k lth t r i 3toth 20 tran |stor 186
are fu?lly tuned (')g'rillfgatnt?[m{;ecg@?%edgetg%gﬁ 8%%3?8% C%'hrcf"%ﬁﬁ b peparedg

consi Nnigh i the switch 180 to the switch 182|s
sel ect ed%%tr%pﬁ’gﬁ?g&we‘”%%‘md| gital signal. For exanple, when all the
switch 180 h .18 ntinuity, a current supplied to the
current |i nte{gfl s %%tfgl% i n?‘aoésf‘g?ﬁe‘:%sg‘inﬁ cugepeptutse 198 eomtrds st or
183, 25«1]43&% q5%| g)gft:urre t of, the transistor 184, and the drain current of
the transist ARFEdetergtipgd sigaakgyrream Lugdo @orides line Gomidenwataylinonl y t he
drain gﬁ%rent o .the tran3|stor 183 is supplied to the current line. 60 2
4 APR 28068 WB"H i08) i1 pecordasyce twigh gheainformatiosnen Bhigh/hewt kddsh shoB-%83, t he
drain g{ {afni of . the transistor 184, and the, drain current of the
transi 'i‘é'%oﬁgnébt(dﬁl‘aldfﬂazitoldkgta}rdghalfi)ude of the current can be
controlled jn the level of 2 3 8. Therefore, when the values W (channel
ﬂ‘? Y [L (chigKideorsigngl lepnstantt derctit soeicst 109 h8lhdeo atshetch 0SSt QLitdiPS are 5
de5|gned at 1:2:4, the ratio of the respective ON-state currents reaches
1:2: 4. 1,93 bapsistond 83 iwonf trasistéri 088 \Wahd) @a@p&%ﬁ&nhe%b@eldsw' 4RO¢ &J;g ne) .
However, the nunber of current li nes (video 1ines) be arranged differs
dependﬁwéommalhhb tmhastoclwcwthc&ﬁanbﬁtdzllggaﬂe‘gfn_tﬂ%n%” git as in Fig. 26
is used. Fig. 44 shows a diagramwhen a plurality o ent lines (video

lines) is uSkdswitch N80 ds contirdlied by aGi-bit Higital video signal. The switch 181 is
controlled by a 2-bit digital video signal. The switch 183 is controll;ad by a 3-bit digital

15  video signal. |
One of the source area and the drain area of the transistor 183 to the transistor
185 is connected to Vss and the other is connected to one of the terminals of the switch

180 10 the switch 182. One of the source area and the drain area of the transistor 186 is

¢

connected to Vss and the other is connected to onc of the source area and the source
20  area of the transistor 188.

A signal is inputted from the exterior to the respective gate electrodes of the
transistor 187 and the transistor 188 via a terminal e. To a current line 190, current is

supplied from the exterior via a terminal £.

One of the source area and the drain area of the transistor 187 is connected to
25  one of the source area and the drain area of the transistor 186 and the other is connected

to one electrode of the capacitance device 189. One of the source area and the drain

area of the transistor 188 is connected to the current line 190 and the other is connected
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C10 Next, the video-signal cuff ent source 109 with a different
configuration fram) that of Fig. 23 is shown in Kig.--24. In Fig. 24, when
conpared to the video-signal current source 109 shewn in Fig. 232 tg§
operation is the sane as that of the video- signal current source ﬁ(g g[l}%wn

i Fi g0 3k 6RGRNbutdAred b IEMSh IO hEhailod i a7 €l 1 minated and one

termnal of the capacitance device I's connected to the current 15 line
190, her of i clncof (bl FLE Bt ol SIRLLGY NI LhLS et ront . -
e (arpgabyibliiBs' bint Rk, lagrind Bo cfer ictron i Rprocisd orNsw er i nal
di schar ae BreibiiG GeREe 189 reponSRisclor ol ey fo-snoce 20lstaitbial of
t he. gat e el ecﬁgggde of the transistor 186 is decreased to avoid the output

of > norEFSIOE A8 10 the ansister 186ansi stors 183 to 185. On the other hand, with
the confi gg‘éa}g on of _Fig. 23, the capacitance device 189 holds a

pr edet er mi nad the vdeesigmal constang surrenterosiar 409 Wherethesramgishaad7t-mdi AUt t he
signal (current) through the terminal f continuously while current is
suppl i $qnIstor b8, prgebrrnedhon (o the signbl imputted fhdrerthé WEmindlNe, AR &GARGEI t ance
device 189 may be omtted in the configuration of Fig. 24. Fig. 24 shows a

conf i geupRlieshirain theaweniml friertrrddne thyicdpitah8eNeviOWEY Sver ey igFber of
current lines (video lines) differs depending orn whether the circuit as in
Fig. 61in2 190APR 2006 4 or the circuit as in Fig. 26 is used. Thus, Fig. 45
shows a diagram when a plurality of current lines (video lines) '"is used in

: G)]bo Ci 1 cui t Eleutffia). cidge @%m?tgtgpcdtﬁem\éi S TR LT eV aggt%fs‘i?ur.ce 109

with a different configuration fromthose of T gs. 23 and e shown

in Fi ggeddatihg) & fhtedt?al @ a I deo-si,gnal . current_ source
109 _shgvvn in %i g.lg?Zg, the&gégglg%t :bgﬁv%cg E)Egl sea?fr?éjoggs‘t hal 238 WhHPATHRD- si gnal

cur r endifbGUh&LHARRes O ¢f i (). e hat. th ransi stor.s 186 187,
and 188 and the capaci taﬁlggtrgg%i Igéa]fgéﬁﬁrptéc iﬁaflﬂftﬁéﬁgé-,to éﬁfd"ﬁ“ﬁiﬁﬁéﬂ%t
vol t a0@rd farmncg i €d fromthe exterior to the gate el ectrodes of the

transistor 183 to the transistor. 185 via the ternminal f; therefore, a
Fra 25, voll MeeiBaatincs SFTGR: Beppriseat cleimel ghiscds contmodamst
15  the potential difference between both electrodes, that is, the gate-to-source voltage of
the transistor 183 to the transistor 186 reaches a desired voltage. In other words, the
storage of electrical charge is continued until a voltage at which the transistor 183 to the

transistor 186 can feed signal current can be obtained.

After completion of the storage of afectrical charge, the transistor 183 to the
20  transistor 186 are fully tuned on.

In the video-signal constant current source 109, continuity or discontinuijty of
the switch 180 to the switch 182 is selected according to the 3-bit digital signal. For
example, when all the switch 180 to the switch 182 come in continuity, a current
supplied to the current lines is the total amount of the drain current of the transistor 183,

25  the drain current of the transistor 184, and the drain current of the transistor 185. When

only the switch 180 comes in continuity, only the drain current of the transistor 183 is

sapplied to the current line.
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the transistors 183 to 185 through the term nal f-. However, even if the
sahe gate volta e)i{"’s‘ applied to the transi storsé,\l}%% to 185, the val ues of
the current flowi ng  between the source and-the drai n of the t r arfsd PP EIS6
183 to 185 vary with the variations in the characteristics of the

transi st or sWig the rdifbof e dheileMs of tHe! tEitsistdroMB N ehel (ﬂ?.ﬁxh&mjn§ ofigleo | ine
(current line) also varies. Aso, since the characteristics vary by

t enper ataunsietor 18ALanvPiHéC R Al cusid! ' A1 sistors. 183 to
185 vary as wel | o the otcherh%gfr:fjh,% t?énhgﬁ%%re%aﬁfs{es%g 5#3‘{3‘% TRERE 24,

curr entof abe Wik I j ed_thr h.the ferm nal f._Wien
current is app%l}tg%?w%h%ﬁl\%grlﬁ‘gﬁg ﬂ?ﬁ?@ﬁ# fﬁat()é;s?ﬁ%taf(\?%r‘(j’ﬁ?qt herlpes WG st or s

183 t ' iical teristics. i f the 20
char actornact YRallyE, (SRhL e B ThC e aRbiar AeBLia dhe danbriorntss memsi st or s

183:zt 0 Nary at..the.sane | evel as that; thus, the current val ue
does ngfl’ﬁg%%y‘?ﬁl'%‘qﬁﬁgc.‘a%?te% FesRgReANstats cnEgRls reachegobRided to t he

transi stors 118$§ tsf%r:)185 thrfough, the termnal f, which does not vary by the
vi deo si gnaF 'S’ By veonfigyiationduih ong arrent Bng (Geo Vinek hHiowewer ¢t T | ows
in the _cu renIt |ine by controlling the swtches 180 to 182. 25 Therefore,
as in PEEPeRBt cyertines (yidea linss) kg amangasipiliffers depentiimggat ehellee thodes of
the transistors 183 to 185, wherein the voltage may be varied by the video
si gnal Sirhas 1n Kig. 4rrghe cirenit of in Fig. 26 deosesli gFigl 44 shiovand dfiaRaiSviea 4 €d.
Also, as in Fig. 47, voltage (gate 62 2 4 APR 2006 voltage) applied to the
gat e. (Pi‘gélﬂtﬂéliéuﬁﬁmtlmﬂ(vidmlin@s)lisﬂs&aiinhecti&u&m;’flmg, ol t age, wherein the
~voltage and thus current nmay be varied depending on the gray |evel.

Sub8equent | Jext, Hbe vidtesigiaratresussesd  BOLWER 4%&@&&%@‘ i
(Cbnfi guration fromthose of Figs 23, 24, and 25 is shown %é‘gf“gﬂr"? Wi | e,

Fig. 2thatmfiBiged3tisaho®ndl T4 SQHIp, okt GMLh ceingﬁocg- t.g_)?g;’e %Qo-ﬂ%g%fm' oys

the current source circuit of Fig. 6A  In the cas n the

char actenémstsonsceo§100hholwnamsEB! 08 Sthl8Hh ek RickS " WEpent. val ues
al so vary. On the other hand,%i n Fi g.&ﬁ)ge, lset gi ‘%‘g Sé%lgra%{}i%%ﬁof ghcpg’ldPB‘r med

he trams Store tosever, SIRMPILAREIS Mottt b Shilors 1 S5teB e

the transi stors. However, in t ase o0

(oper aliamul SHPBRABBGRITCSIL il EGSUAEER! clhaRhgcanpet be

performed sinultaneously wth se _ _ {
seig| nﬁn@@%;@hbx%ﬁ)rg}‘as&esgﬂpt?&{ [RIRL R %E:Iorr]xgttg(p f fhis o et ™ e

1s embodiment.

With the configuration of Fig. 24, the signal (current) must continuously be
inputted through the terminal f while current is supplied to the video line (current ling).
If the input of the current flowing from the terminal f is stopped, the electrical charge in
the capacitance device 189 is discharged through the transistor 186. Consequently, the
20 potential of the gate electrode of the transistor 186 is decreased to avoid the output of

nonnal current from the transistors 183 to 185. On the other hand, with the

configuration of Fig. 23, the capacitance device 189 holds a predetermined electrical

charge; therefore, there is no need to input the signal (current) through the terminal f

continuously while current is supplied to the video line (current line). Therefore, the
25  capacitance device 189 may be omitted in the configuration of Fig. 24.

Fig. 24 shows a configuration with one currenri line (video line). However, the

number of current lines (video lines) differs depending on whether the circuit as in Fig,
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inputting operatiaon.is not performed. In order to.-allow the setting
operation to be perforned al so during the inputti-ny operation, a plurality
of current source circuits may be arranged, as in Fid. 10, so that ARRi2ile
one curtrle_ntmsqurqe circuit perfornms the setting 15 operation, the other
cur r ent * g threcaraiit gumnt Figa?s parstdr Thbd) &b, j j i Sy di ment
may freely be conbined with the first t%nﬁﬁwgn%gggaﬁ;eﬁtﬁ%a-gp@%@%
" Enbodi nevrrdnt Nmee (dideb ﬁm'imseamt@rﬁﬁgntin@%gmi on will be described with

. 15

reference to Fig. 11. Referring to Fig. a signal-line drive circuit

5 3 spased Sty weliaaribRlicndh 80ce ORRANELERL LA |

di sposed bel ow, wherein a current sourc i SPo

drive cfroguhbs@OEFRsCOE LRAD. r I S. dh-S ed Ln e constant current
circuit. Equation Ifg,g\ = In +4I%§§p%eﬁhs§wgslpg%g%ieg‘ &He%gv Brangpared tuths i ed

from t heideslsioral r B are.|l d I'n, respectively, and signal
current supplg?ledc?li&%lhsgﬁg%xe ggﬁ%‘m I"&lil‘%éé G PRGatiQn Isdhe sametan dhatoafr r ent s

are su i N b rrent urce s A.and B 25 when signal current is
Wi tteﬁmihn"?gc{ E%H%ll g"‘e‘?%n.q%ﬂf"cf’héﬁgtsp?r‘@f‘ 1p 8o FRepPE that the transistors 18Gr ease

the wiid d t he si.gnal .current to the pixels At that tine, the
setti -ngi%jggﬁgﬁl%?naq%{)trhetcﬁga %PF%HFV‘%&%@“BCF@HM,@nﬂr@dcmstangvﬁmag% # APR

2006 th reent .source A Current that is obtained by subtracting the
current fpé) ? llé@ (o, the exipriontg the gatg elactipflesef tha transistof 483 ta thntdaeisty 1IBE Nt
source ‘}Af ows to ghtﬁ pixels. Therefore, the setting operation for the
cur r ent V24 eempmal & grefore, cdgsedptionsgrens wall beomisedinethisanbRlfifest S of
" noi.se and sgpgﬁﬁ 5 Referring to Fig. 11B, video-signal constant current

(sE}& ce s (h &7%%0f Figy 25 evalage (gatasotiapeytianpplied oot HRUEICESIesGrand E

are ar r@ngted above and bel ow the pixel section, respectively. Setting
oper at i 8fi Fsistars ik tedBS sbiongh the namiinsl i Pesets BvdaN s AR -ggﬂhne
drive circuit and the constant current circuit is performed using the

currentvelgge de appliedntd Ghe BamsistosnIss esires, e GrNGS d?Sthd i rce for
setting the current X10 source s C and E, to which video- sf%ﬁgFOﬁggrent i's

suppl i dtveamhesoumetanditia draimofihg traddiBord 163 W@a’?ﬁ_w@fﬁrth‘? Dl GhdnGYL
arranged bel ow may be a signal-line drive circuit. This allows FRd"

Vi deo- shgmhhratteristicCbf e trandiftoRe18Y (PR8I AQLREARGY &304 flowing in the

15 video line (current line) also varies. Also, since the characteristics vary by temperature

the values of currents supplied from the transistors 183 to 185 vary as well.
On the other hand, in the case of Fig. 23 and Fig. 24, current as well as voltage
can be applied through the terminal f. When current is applied, the value of current
L docs not vary if the transistors 183 to 186 have the identical characteristics. Even if the
20

characteristics vary by temperature, the characteristics of the transistors 183 to 186 also

vary at the same level as that; thus, fhc current value does not vary.

In Fig. 25, voltage (gate voltage) is applied to the transistors 183 to 185 through
the terminal f,’ which does not vary by the video signal. In Fig. 25, the video signal
controls whether current flows in the current line by controlling t-he switches 180 to 182.

25 Therefore, as in Fig. 46, voltage (gate voltage) is applied to the gate electrodes of the
transistors 183 to 185, wherein the voltage may be varied by the video signal. Thus, the

magnitude of the video-signal current can be varied. Also, as in Fig. 47, voltage (gate -
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bel ow, which control- the upper and |ower half of a.-screen (the whole pixel
* secfion), respectiivély. Wth such an arrangenent, {tho.col ums of _pi xel,ﬁ‘
can sinul taneously be 15 control |l ed. Therefore, the time for sett?ﬁgQPR Ll
operation (signal inputting operation) for the current source s of the

si gnal - | Vokagey iapplicd routht, gatbelquiodk Sof MBAriRRIGUIEE RayS B ra%ﬁlo%hir&'iaget he
pi xel s can be increased, thus allow ng nore accurate sétting. I'S ’

enbodi mewheramtierediage bad aailiuned: mhi Be Viged & i i ! iments. 20
Exanpl es [Exanple 1] In this exanpl uy Be b ﬁ@%‘#‘é‘gé’?i‘féﬁ@f#@% will be
described in Sweiseijhertiyl the ViabSEBRSE i itfliaS evices such as
liquid crystal di tslpT a)yt devi ces %Iri]ld ?%%ﬁ?sglﬁrgéglnqg'lt‘?}tﬁga dé@%@gg?“{ig"f'f‘té% _

f r equencrohsthiBeWr KQs O S, s. LN Ekg. 14A,._screen rendering
i s performed about 6 Stitjﬂ’zrr)ég’ g}é@bge%gﬁg‘.ﬁmfﬁ?ﬁs@é%ab%gc* %Hﬂ?é’r%mpl@ﬂ‘i‘ ther i ng

f he - ' by the h eyes. At this time, a period
o0 5 s it Blkeck Deibhif FIAIGC g phoRfoat M b e plravREBIE, SAcal | ed

one frane perj X I [N anpl e .1, description will be nade
of atime gr aiggfﬂfaﬁ ¢ ?rpé]t:%ogg’g‘i"g%‘} ‘J’seecgéﬁ‘f et'ﬁgcsp%fgqh%‘éf'ﬁ'é 148t 684 vogcunent
1. In thg.ti tion nethod, ope frane period is divided into a
pl ural i t§‘°o‘%““§ﬂg¥‘?‘§§%alﬁm%s‘5ﬂ aﬁ’ ??E?ﬁha@és ig 59, (sping apiseationfis gexfosnahs i s
identica\korto ghe nunber of gradation bits. For the sake of a sinple
descri pt1on2ch WEEB GHEFe - (thes Hinpwe the effevisfdhe vadatioenof tel tramiditie.
“nunber OﬁPP(%r adation bits, Specifically, since the 3-bit gradation is
enpl oyed P 40 &b fitecof Big- e fumbting pperstiomfoienatichi chsuppdyihg awerepetfd od i s
~ divi ged into three subframe periods SF1 10 to SF3 (Fig. 14B). Each of the
subfPaneifef15ey fine) Ganeotahe apkifaeed( smivlngiusheridd the @thg opsisibai N

Tight em ssi _on)l period (Ts). The address period is a period during which a
vi deo si Qfemrdinglyy thetsetting operptioue Imusaris pérforhrdgddtidgh BieePlrides of ign S AIE
anong respective subframe periods. The sustain period is a period during
whi ch t aPRitgig operatien rig noelperfontedii TaSoMbgRS allow’ MEPRASE: bBeiahbn th RO
signal witten in the address period Ta. At

performed also during the inputting operation, a plurality of current source circuits may

—~

be arranged, as in Fig. 10, so that while one current source circuit performs the setting
15  operation, the other current source circuit can perform the inputting operation.
This embodiment may freely be combined with the first to fifth embodiments.
[Seventh Embodiment]
An embodiment of the present invention will be described with reference to Fig,
@ 11. Referring to Fig. 11A, a signal-line drive circuit is disposed above a pixel section;
20 and a constant current circuit is disposed below, wherein a current source Ais disposed
in the signal-line drive circuit and a current source B is disposed in the constant current
circuit. Equation I = Iy + Liata is established where currents supplied from the current
source s A and B are IA-and Ip, respectively, and signal current supplied to the pixels is
Setting is made so that currents are supplied from both current source s A and B
25  when signal curreat is written intq the pixels. At that time, increasing I, and Ig can

increase the writing speed of the signal current to the pixels.

At that time, the sctting operation for the current source B is performed using
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15. this tinme, the sustain periods SFl1 to SF3 are_set at a length ratio of
Tst : Ts2 : Ts3 :J74j 2: 1. More specifically, t-.-’hé length ratio of n
sustain periods is set'to 2t-' : 2(-2) : 2r : 2 Depending on whethiekPRail
light emtting elenent perforns em ssion in which one of the sustain

: ¢ ; y whi ch h bi xel ) Ui aht |

Phe £ ahe ChRenild 8L LURCRIACE RiaPny Sithcing brasen oA thoemmrantt hus
erfor 2 ifi.c operation of a pixel enploying the tine

5 r adat {Eggrcr?etﬁh%%ﬁ\t}mh? ?‘J%éejrﬁ%ﬁitf8m %&““FH‘ 1NFe éeﬂ?r‘ﬁﬁ o glg lﬁ%@%}?ﬁh@mfm&t her eof

wll b ferring to the pixel shown in Fig. 16B. A current input

met hodq‘.‘g‘%ﬁﬁé ?’8&“%‘8“ ?‘Ffet?'ﬁ iCREPg‘s‘WBW? Pritsingthe caEentyonste, At ¢pa redidecthi ng
operat i oh {és petformed during the address period Ta. Afirst scanning |ine
602 and S ndpe RRi%y | ine 603 are sel ected, and TFTs 606 and 607 25
are_turned . A current flowng through a signal line 601 at this tinme is
used as a siyhHMngule dfig. NABa.vidtresignath conganir ewreter soured sClfdrgiRahas been
accurmul ated in a capacitor device 610, selection of the first and second
scanni AgfericAde aggonsiant @8Nl ©uES 9 @ akPR R2O8Gak LI 884 bABH (hb pixkr I's 606
and 607 are turned OFF. Subsequently, the follow ng operation is perforned

i n t he Seehamirpspectivalyl Tettivk openativt g the ReréRsdusiees AGiSMispaidd i3 fET 609.
is turned ON. Since the predetermined charge that has been"witten. is

st or ed signal-lige cljvacditcait aheMvihe @ofdtBnt &fteent GRS bérf&'r@drlﬁs%g%tl{cu&#}ﬁ% N, and
fl ereto a

a current identical with the signal current L a. ows t rortn

cur r enisobicas Gahd EThAleur@nd sotfd idrld ' Laht . The
| nren e Pdriés f&ﬁ%@%o@a:% ft%p]sét?inéh% e o eby

operations described above are performed I n eac rane perio

0k ngomree sfC aREEPRY wRIh el t-hi t he, . nunber of divisions
for s p VRGOS Gulrlnd 1B ol A o

subfrane periods nmay be incCrease ase P der of di spl ay

gradati ons. Hfmg.lﬁmr@%rc&,gtahpgu@%f %%%Igt P%ﬁlil %gg?ag‘gzmgﬁé&nngg%sn;ﬁéi |y need

to be the order. from an upper 8 14B

ram per o SRR ARSI I e GRS Bndrankd btk atmand ame

frame period. In addition e or der

peri od t a eri,.od SF2 of an mth scanning _line is shown in
Fig. 12%1.6% 1‘%&%151 %ﬁ%&ﬁwﬁn%%.“ﬁﬂ}wf ﬁaﬁh(_?efa‘bﬁ?ﬁl,‘ (s onhele mixel serdon)of an

addres | TR ustain
?eéﬂ@éﬁ&qy. %ﬂh Quéh'n atrangement, fwo columns of pixels can simultaneously be
15 - controlled. Therefore, the time for setting operation (signal inputting operation) for the
current source s of the signal-line drive circuit, the pixels, and the current source s for

the pixels can be increased, thus allowing more accurate setting.

This embodiment can freely be combined with the first to sixth embodiments.

20  Examples

[Example 1}
In this example, the time gradation method will be described in detail with
reference to Fig. 14. In display devices such as liquid crystal display devices and light
25  emitting devices, a frame frequency is about 60 (Hz). That is, as shown in Fig. 14A,
screen rendering is performed about 60 times per secoﬁd. This enables flickers

(ﬂickcring of a screen) not to be recognized by the human eyes. At this time, a period
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period Ts2 is imediately started. This exanple nay be arbitrarily conbined
wi-t h Enbodi rrents;“’l““}t.o-j. 0 [Exanple 2] 20 In this exanple, exanple
structures of pixel ‘ci'rcuits provided in the pixel portion wll APR 2006
described with reference to Fig. 13. Note that a pixel of any structure may

be appﬂﬁﬁﬁé’{vﬁi&%&&ﬂﬁl}gﬁk&f% ﬁsgé&(%}cldr%ﬁg%snﬁlﬁggﬁig current input portion. A

pi xel shown in Fig. utlés a si gmepepigf. and second
scanni ng 25xLi 2: .03, current .line (power supply line) 1104, a
swi t chi ng Tlégfhg%gg?'i‘l’%’ lﬁfﬁéﬁ%ﬁ%@ on 5’"5]#’?\‘?}395 of ptime gradatiprc onver si on

drivin a aci.tor. device 1109, and a light emtting el enent
1110. gc‘ﬁ)ﬁsﬁéﬁgﬁedl lpﬁﬂgﬁ)‘gﬂ%{\%ﬁ Heridecugindl g Inthe tgogradationsnt  sour ce
circuit cé}l)@l. te thay the current source circuit 1111 corresponds to the
cur r ent* 8%y 8Be tiameperiod js dividedjgtaaplurality f subfreate périsisd i wengicasasj t 403
The. gate el ectrode of the swtching TFT 1105 i-s connected to the first
scahni hﬁ“"@‘ o 94 divigjons is identicl to)the numbier oftpradatibn bits c Fontdetsakle bPa t he si gnal
line 1101, and a second electrode thereof is connected to a first

el ect r YPloflescriptign, a/¢asg where the @Rmdrtotdilisians is festital o6l theafuritts ofONVer si on
driving TFT 1108. The gate el ectrode of the holding TFT 1106 is connected
to t het@datdombits abpicificaliy enceltbd 3-tdt fiadationsis eaiployde ih gs 8RfmpIs, acONNect ed
to the signal line 1102, and a second el ectrode thereof is connected to the
" 10 gaexamepleds stocken inf whick ofle frainepeRiod id AR TeadnttolihRe S3bSask ?Entié&dﬁ_@f the
conversion driving TFT 1108. A second electrode of, the drfiving TFT 1107

i s contees¥eFipol4B)e current line (power supply line) 1104, and a second
el ectrode of the conversion driving TFT 1108 is connected to one of the

eldct r odes Bichidrant k hdrid t it.Qr o device 1109
(ek c Wtar@dThdrid B8 In@h&TER ad&%&wrl%}@r%%ﬁ Ta gnd

i's connected between the gate el ectrode of sron Vi ng TFT 15

1108 afgidAn FR isdi f ' t e- .ge vol tage of
t he convérgi%o%w%g?i%vi&%ﬁc%ﬁ(%ﬂ?ggﬁl%%ﬁg&ggpérg&nﬁgpispﬁgog 8%8&0 r fy Iing) 1104

?zgut hgl\;idt@%l l@%hgléﬂgﬁﬁxﬁit?ﬂ&ﬂ% pﬂét%[gﬁxtxcll gﬁgg&ﬁg‘.\ﬁe&é{)@% &La%gl?lgtam%%}g(%'e%regﬁéeespeCt vely
subframe periods. The sustain period is a period'during which the light emitting
clement emits light in response to the video signal written in the address period Ta. At
15 . this time, the sustaia periods SF1 to SF3 are set at a length ratio of Ts1 : Ts2 Ts3=4:
2 : 1. More specifically, the length ratio of n sustain periods is set to 26V . 20D . .

1,40 . . -
2" :2". Depending on whether a light emitting element performs emission in which one

of the sustain periods, the length of the period during which each pixel emits light in

O

one frame period is determined, and the gradation representation is thus performed.
20 Next, a specific operation of a pixel employing the time gradation method will be
described. In this example, a description thereof will be made referring to the pixel
shown in Fig. 16B. A current input method is applied to the pixel shown in Fig. 16B.

First, the following operation is performed during the address period Ta. A first
scanning line 602 and a second scanning line 603 are selected, and TFTs 606 and 607
?5 are tuned ON. A current flowing through a signal line 601 at this time is used as a

signal current Iy,i.. Then, when a predetermined charge has been accumulated in a

capacitor device 610, selection of the first and second scanning lines 602 and 603 is
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have nutual |y different potentials. The pixel of Eig. 13A corresponds to
the case where a ¢ifcujt of Fig. 29B is 20 applied xo a pixel. However,
since the current-flow directionis different, the transistor pdaAPR Jiks
reverse. The driving TFT 1107 of Fig. 13A corresponds to a TFT 126 of Fig.
29B, t HETRBRieds airbthe T Rsi60g ahB 50T L@SuRhedOBF. 13A corresponds to a TFT 122
of Fig. 29B, and the holding TFT 1106 of Fig. 13A corresponds to the TFT

124 of Fig. S®Bequenfy, ikt falodife bPerkii s%%% ignal .line 1151,
first andgsecond sgglr{mi ng 25 %i Eeérgh?ih ‘arﬁﬁq%@%gﬁﬁtaﬂg@ﬁ'f’dl#nz(power

suppl y Schmeihg 1ihd 604 §s soMdt€d)and a TET , i TET 1146, a conversion
driving TET 1147, a dri viﬁg TET 114@%“6@5@1‘#0%%%%‘8 at4myneding a | i ght

em tti nhasjeathi®ytas bed®wri :Si P 1 is.caonnected to a 67 2 4 APR
2006 cur rz?nt souarsce c?"’f‘zﬁiﬁt@ﬁ@@m&%?gap%%‘i?‘4%@651&@&“;%@9&;@ circuit 1141

cor sespoRdgdy titndd rce. circui A2Q disposed in the signal |ine
drive circu t 403.61\]'?‘%{(;(Ii ggﬁﬂfquglﬁ%hgnﬁftﬁ? ﬁ‘gn‘g\fﬁ“Féﬁﬁ Yo £iOoys thergo s

connectfgsin -] ni line 1142, a first el ectrode thereof
connect ed :ag:u%{h%gt féf‘%ﬁ%ﬁ'meaﬁgﬁ?mgﬂag 51%@&86‘517& ergitelightode thereof is
connected t ' l,ectrode of the driving TFT 1148 and a first

el ectrode o?h t% r?g’%‘(r:aglmg'rj%%cghc‘g%?%%c performeddn epphesupitamenpesioty thdebef t he
hol di ng; ;I;El}ﬁojn%%g is connected to the second scanning |line 1143, a first

el ect rode tHErSOPREPeros ficcording & thaemethods the neatbendedivfsidlzdodr i ve TFT
1148, %ggﬁa secand el ectrode thereof is 10 connected to the gate el ectrode
of the VRGP 1% e dirdeasnd tyimcecast thetnuotber of display peeRUERS TR dri Vi ng

is

TFil'Ollﬂ(f] A_.second el ectrode of the conversion driving TFT 1147 is
(connect Ederiof thesn ads deey ptweressanilylnged toig) th&bﬁdor.fﬁmaaug ond
el ectrg,de of the _conversion driving TFT 1147 is connected to e of the

el ect r 09 3dpWenbit ps ghawein FigsnighB aidIv0 tand 1dsubTACRRRAL by é;@evi ce 1149
i s connected between the gate el ectrode of the 15 conversion“driving TFT
1147 aféFrgsedatsaadon wdthiodee frame pofiod AltadBficl, M Grddagy HOYLGS. VO! t age Of
t he conversion driving TFT 1147. The current line (pome¥ supply'line) 1144
and t h&ibimerchefrooe pedad.of the |ight enitting el enent 1140 are respectively
input with E ‘

Further, a subframe period SF2 of an m-th scanning line is shown in Fig. 14D.

15 Asshown in Fig. 14D, in the pixel, upon termination of an address period Ta2, a sustain
period T52 is immediately started.

This example may be arbitrarily combined with Embodiments 1 to 7.

C [Example 2]

20 In this example, example structures of pixel circuits provided in the pixel portion
will be described with reference to Fig. 13,
Note that a pixel of any structure may be applicable as long as the structure
includes a current input portion.
A pixel shown in Fig. 13A includes a signal line 1101, first and second scanning
25

_ligcs 1102 and 1103, a current line (power supply line) 1104, a switching TFT 1105, a
holding TFT 1106, a driving TFT 1107, a conversion driving TFT 1108, a capacitor

device 1109, and a light emitting efement 1110. Each signal line is connected to a
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ined potentials and have nutually different potentials. Note that
ﬂ]gdgit ;‘;lm 01? FPg. {I8B.corresponds to the case V\/ne_{‘r 3 a circuit of Fig. on 20
is applied to a prxel.” However, si nce the current-ftow directi Onlz![\S/APr‘&gquFT
different, the transistor polarity is reverse. The conversion driVi LN
1147 ofcubiegt S&g&ciﬁgﬁgﬁq@onds to a TFT 122_ of Fig. 6B, the dri vi ngT'llz'_IIZ_ 1sa
of Fig. 13B corresponds to a TFT 126 of Fig. 6B, and the hol di ng

: : . in Fig.
f Fig. 13B FT . of Fig. 6B. 25 A pixel shown in
15 1 nol udes & o oy en bl S il RogeiinaRip megenshtmarcczeigegond

i i .1 hi.d scannin [nhe 1135, a current line (power
:ﬁanlm iOLdéﬂ%f%%?thg%éWLéﬂ? 3‘[‘?’%8“‘1@‘3@,3% switching TFT 1125, an erasing
TFT 1126, adriving 68 PR 2006 TET 1127, a capacitor device 1128, a
current-’supgl‘i‘ Y & L&I‘gi‘%w% Oit Fyiching-FFT 4305 i%mwayadﬁqﬂmfdmca@m@%, a t

z | 2 hol ding TFT 1133, and a light -emtting el emen
ﬁgéen}%gllc?&%?g%g;s‘ #“T%Hbﬂgt@mfé%g@m@t@dao thersigml lisoll(ljﬁl'-; aal E(su?@dl t137. Tmang

' f the switching TFT 1125 is connected to the first scan
e i st s o b o ST
t he signal line 1121, and a second el ectrode of the switching TFT 1125 is
connec tt&Ftoge of thegpameersisinedriviog ¥FFT1 108 Ttie iguicrtlgecTﬂic (liﬁ %flﬂ{l%ng ’Iﬁr«gg |S ';] o TET

lectrode of the erasing TFT 1126. The gate el ectrode o e e
1126 i 4186 Anewtnsdted 60 thvsesembswnaing 108, Nerst 3R 3wrodfeRopRCONd egec”olde
of the erasing TFT 1126 is connected to the current |line (power 10 supply

line) ToRdcctad fo the Sigahkliie DI, afd & Becodlic¥ichedd E@réo%%s?c&f%ggt@ﬂg(ﬁ fed to one

- of the \_ J electrodes of the light emtting el enen a secand

o i i i f the
écttdde afthe/ihitging AET 1P anldth€ QRBRELRHAL B AeldolFlrsiBh Gt L0 O
@L%?te:léwgu‘gpl y TFT llzlggn% second el ecgr ode 09 tEe CEPrEnt B IRSIRE TFT 1129

. i ' 124. One of the

5 ottt 0 LMETED L e
) e ga I .

1 e ol B8 O RS T

cur r enteohhdifed ﬁ%%fﬁl{kﬁ@l@tr&de@ %%“ tlﬂt:ljﬁéit fgﬁiﬁnlgifz%n%t el(iié.o%ﬁc &pacitgr '

1130 is connected to e curre

device 1109 is connected between the gate electrode of the conversion driving TFT

15 1108 and a second electrode thereof, and retains a gate-source voltage of the conversion
driving TFT 1108. The current line (power supply line) 1104 and the other electrode of

the light emitting clement 1110 are respectively input with predetermined potentials and

have mutually different potentials.

@

The pixel of Fig. 13A corresponds to the case where a circuit of Fig. 29B is
20  applied to a pixel. However, since the current-flow direction is different, the transistor
polarity is reverse. The driving TFT 1107 of Fig. 13A corresponds to a TFT 126 of Fig.
29B, the conversion driving TFT 1108 of Fig. 13A corresponds to a TFT 122 of Fig.
29B, and the hélding TFT 1106 of Fig. 13A corresponds to the TFT 124 of Fig. 29B.
A pixel shown in Fig. 13B includes a signal line 1151, first and second scanning
25  lines 1142 and 1143, a current line (power supply line) 1144, a switching TFT 1145, a
holding TFT 1146, a convérsion driving TFT 1147, a driving TFT 1148, a capacitor

device 1149, and a light cmitting c¢lement 1140. The sigaal line 1151 is connected to a
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second el ectrode of the mrror TFT 1130 is connected to a first el ectrode

= of t'he current- inpuUfTET 1132. A second electrodeéob-the current-input TFT
1132 is connected to the 20 current line (power supply line) 11ﬁ£ ﬁ?ﬂmghe

gate el ectrode of the current-input TFT 1132 is connected to t 49

scanni ng cPirgit seB%.cith 1gaie el ectrode of the current holding TFT 1133 is

connected to the third scanning line 1135, a first el ectrode of the

current hol di NgtTihit thi 3Brrichit PARRESISH 1t i current |ine 1138, a
second el ectrode of the current hol dilr}gl%ﬁffes%fégé %Os‘ggﬁﬂ&@ts%rc?&"ﬂ%’é gate

el ect r odd20uispbsedinithefignMURR! diveirdhi 4b329 and the gate el ectrode of the
mrror TFT 1130. The current line (power "supply line) 1124 and the ot her

el ectrode of Yhghi Ik -1 input with predetermned.
potentials and hg\g%%%:&gf‘%ﬁ%%@ {ez%éurgtlﬁggﬁﬁ isgounectyl to the fipRsogmngrhi s

exan e Ry ib réal I ined with Enbodinents 1 to 7 and Exanple 1.
[ Exanpl e 3] 5£2I’% %f ‘gslgt%((%i&r{?p'ﬁgrggt Bonnected U’gg? iggal et 154y st asevgndol or

di splay W ibed., Wth light em tting el ement conprised of an
organic Efuer?&e@rr%lﬁ%ﬁg#eomf:ﬁ ﬁ%ﬁgg&t@iﬁ?“ﬁéc 95%&%1%@@&%4&@@3&&16 col or

even t hoy c nt having the sanme magnitude is supplied to the |ight

emtti ngkﬁgtﬁ%ee&tf‘% “OUSFRPR %}’“’P‘r& The 1€ eeltOrodieof thg hbldews TETNY

el ement i}fzﬁs%etericgeréﬁt eg because of, for exanple, a tine factor, the

det eri orat 1 on G8YY dhg g¢G0Rd seanningling hifdon ficktelaniodt theFhfss When
perform ng col gr di splay wth a light emtting.device using light emtting
el ement s© Shpspieg e thedimhrlairodeche dovaT®TriHg8) dudch $c@omdlbleskoded ek §€

- bal gr&ce. The sinplest technique is to change the magnitude of tﬁe current

IS

that U s FHSSECH &0 thespatelepiradst of thio deivigelRT 1068 4ROAD pIEeLAdge BRGQ tude of
n

“he video-signal current source should be changed dépending o e col or.
Anot her $RRRHHITiag THFTUEETCIA setiohd eRtralOWthic r&oﬂaéion%ﬁvh%eﬁﬁr iﬁ@ t Ee
y t he

pi xel, signal line drive circuit, video-signal current sour

li ke. | nistRBnestedsiol the carsentdinePowdr fpsy RS 1194 654 o Llde Qe Y VO
transistors forming the current m rrg?ﬁy R 108494 3080t d1clifde 0 e
conversion driving TFT 1147 is connected to one of the electrodes of the light emitting

element 1140, The capacitor device 1149 is connected between the gate electrode of the

15

conversion driving TFT 1147 and a second electrode thereof, and retains a gate-source

voltage of the conversion driving TFT 1147. The current line (power supply line) 1144
and the other electrode of the light emitting element 1140 are respectively input with
predetermined potentials and have mutually different potentials.
Cﬁ Note that the pixel of Fig. 13B corresponds to the case where a circuit of Fig. 6B
20 isapplied to a pixel. However, since the current-flow direction is different, the |
. transistor polarity is reverse. The conversion driving TFT 1147 of Fig. 13B
cox“:ésponds to a TFT 122 of Fig. 6B, the driving TFT 1138 of Fig. 13B corresponds to

a TET 126 of Fig. 6B, and the hoiding TFT 1136 of Fig. 13B corresponds to the TFT

124 of Fig. 6B.

25 A pixel shown in Fig. 13C includes a signal line 1121, a first scanning line 1122

H

a second scanning line 1123, a third scanning line 1135, a current line (power supply -

line) 1124, a current line 1138, a switching TFT 1125, an erasing TFT 1126, a driving
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[ It i | [ : I tude of the
20 circuit is changed depending on the color. ThugL the magnitu
current to be input to the pixel can be changedgdépeqqlng on theéﬁf&éﬁﬂﬁh
Still another technfdué is to change the length of a lightening p ok e
“technique can be applied to either of the case where the tine gradation

' . h ' dat.i net hod i s not
ol oy T ATEE, ERARARRUA R 1G98 5 (AT sOPhk I FI MR ah orr6f TEE RS il can be
' ' ' ' ' db ' one of the
eehni canpadi dick R, AOGEr o SiPTiag) o Relie 550834 nd Sdiebhpl o oy be
a?gitiq | c in it nmbodi pents 1 to 7 and Exanples.l_and 2.
[ Exarrplaé(’adl ‘i‘ﬂ%&?ﬁﬂepﬁ?’ﬂex%fﬁs&mi ﬁge $R98necetioxn efanh souricg bircln 1371 ng

' l.conduct or _devices) of the present invention will _b'e descri bed
SEY'néeE ése C?ga\ﬁ? glectiode (?fsthaswgiﬁhmgawl‘ 254s Corgiettedith thd fingt shaviiag f or med
el ement substrate on which transistors are fornmed is seal ed

wi t ; g‘%’aﬁi 2 kigstedgcagode pf ghe iR hing BFE 1b2Sisseahéaehto te etk al ong

the line A-A" of Fi g 12A; and Fig. 12C is a cross-sectional view taken

al ong tH& pirba peoopd plecBodé BE the sidihing HERL1250is wBhRdcte toAROGatkS Provi ded so
as to enclose a pixel portion 4002, a source signal line drive circuit
4003, alectypseeishgdaring T titdAmde fisuéltoudRfahaBdsheor 118atrg! ©
provided on a substrate 4001. In addition, a sealing naterial 4008 is "
br ovi degie dleoroddar (b ceisingOTFT 01260 803nnddie HUE S0t 90Aild (. fiave ci reul
4003, and the gate signal 15 line drive circuits 4004a an 04Db. g ua, e
pi xel poxiid EeoddBRctrodeCoSBb Rin TR 134 ig%om‘ijé'dté’cﬁo‘ihé Egﬁréenélf%g%p? afgl' the

gate signal line drive circuits 4004a and 4004b are se

e ' ' , | i mat erj,al 4008
e o b, e S PR TR 1
ROk SO RS AT, S8 S A RS £
of - TFTSL12771if coriierdd@B LRSIk of RIS s ALY UBE 1155, A second

-~

electrode of the current-supply TFT 1129 is connected to the current line (power supply
line) 1124. One of the electrodes of the capacitor device 1131 is connected to the gate
15 electrode of the current-supply TFT 1129 and the gate electrode of the mirror TFT 1130
and the other electrode thereof is connected to the current line (power supply line) 1124.
_ A first electrode of the mirror TFT 1130 is connected to the cﬁrrent line 1124, and a
second electrode of the mirror TFT 1130 is connected to a first electrode of the current-
input TFT 1132. A second electrode of the current-input TFT 1132 is connected to the
20 cument line (power supply line) 1124, and the gate electrode of the current-input TFT
1132 is connected to the third scanning line 1135. The gate electrode of the current
holding TFT 1133 is connected to the third scanning line 1135, a first electrode of the
current holding TFT 1133 is connected to the pixet cﬁrrent line 1138, a second electrode
of the current holding TFT 1133 is connected tb the gate electrode of the current-supply
25  TFT 1129 and the gate electrode of the mirror TET 1130. The current line (power
supply line) 1124 and the other electrode of iigilt emitting elemcﬁt _1136 are input with

predetermined potentials and have mutually different potentials.
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~(incidentally, an n-channel TFT and a p-channel TFT are shown in this
exanpl e) 4201 inchuded in the source signal line drive circuit 4003, and
an erasing TFT 4202 ‘i nfcl uded in the pixel portion 4002, which are;, iR e
on a base film4010. 25 In this exanple, a p-channel TFT or an n-channel

TFT that is THes 0o no thod is used for the
driving TFT 4201,%5% I%Cééﬁg%hlgg Cﬁﬁﬁ’ﬂe@ﬁ@%ﬁ?ﬁl@&nﬁ&@ﬂm% to a known
met hod Exanmsieq for the erasing TFT 4202. 71 2 4 APR 2006 An interl ayer
insulating film(leveling film 4301 is fornmed 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 forned
thereogﬁx% ierﬂr(lsparent conductive filmhaving a large work function is
used for the pixel electrode 5 4203. For the transparent conductive film a
corrgound of .i ﬁﬁi um oxide and tin_oxide, a conpound of indium oxide and
zint oxi de, S1HE SEUTRIS, techpicadeyices when peiformiogicdlos daspldyewilLised.
Alternatively, the transparent conductive film added with gallium may be
used. S‘Frﬁ%%“r ating filma4302 is formed on the pixel electrode 4203, and
the insulatin film4302 is formed with an opening portion fornmed on the
pi xel el ect "édalighBemitting hlemenOcamprisede fpardriaic BB, dddie, @gi tting |ayer
4204 is formed on the pixel electrode 4203. The light emtting |ayer 4204
may be IEBinaRge gan by varidiodepeniiipatonati thiog @véfﬁﬂn@ﬁ%l@h c@frent HA@@%R{, ¢ Iight
emtting material. As the light emtting material, either of "a [ ow

ol eculsameveagpiitud¢ iovupplicd tomhe ¢ightémififly dedibd hlﬂ‘}?idﬁ?dq, A hlx[%%]{vp ( %Ol ymer)
e I'ight énfttl

material may be used. 15 As a form ng nethod of t g | ayer

4209, ahlighiremvisthoy cle@pashdsidetbriotAED ing. technique may be -used.
('The structure of the light em tntoi ng |%‘§'§$°%5‘%’3 ma@ nggt??hag%r’a{ﬁgam nat e
st r uct Wieteriondtionhdegsed 8 VaESHIY ; ' Bk NG & o hol e i nj ection

| ayer, a hole trar%gcportati on Fgé;}ea?%é%{Heé:ﬁﬁ}gﬁlmp%’%ﬁpaﬁﬂu%éﬁ?%ctron (3
t ranspai { @Tth hayhe > inl.ection |ayer, .or a single-Ilayer
struct urﬂg?éyzo For isr%dmcl)l?;m{El ﬁ?@i’%ﬁg‘hﬁéﬂ %‘gf;‘?%?@?l%}z/‘e&afw%%%gde 4205

- formed deficas a&QQQ{HFéd%%d dskfﬂc(-.{rlﬁpé Sent atively, a conductive film
cont ai.-ni ng al um num copper, or STTVer - as its main constituent, or a

ami nate 1 g ofmd1bg GARNES oA pTuand, another

ange the magnitude of the current that is input to

15  the pixel. To achieve the technique, the magnitude of the video-signal current source‘

should be changed depending on the color.

Another technique is to use circuits as shown in Figs. 6C to 6E for the pixel,
signal line drive circuit, video-signal current source , and the like. In the circuits as
shown in Figs. 6C to 6B, the W/L ratio of two transistors forming the current mirror
20  circuit is changed depending on the color. Thus, the magnitude of the current to be

input to the pixel can be changed depending on the color.
Still another technique is to change the length of a lightening period. The
technique can be applied to either of the case where the time-gradation method is
-empioyed and the case where the time gradation method is not employed. -According to

25  the technique, the luminance of each pixel can be adjusted.

The white balance can be easily adjusted by using any one of the techniques or a

combinatien thereof.
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conductive film having a light shielding property. Misture and oxygen
existing on an- it éﬂg‘/f@ce of the cathode 4205 andhhe' light emtting | ayer
4204 are desirably elininated 25 as nuch as possibl'e. For this rezs{pmpR 06
.technical device is necessary in which the light emtting |ayer 4204 1s

formed i n anrHii k£ sphe nd t he cathode 4205 is
formed wit hout beﬁ%egggoseg tﬁ{)aggif/‘%%é'ﬁge%léﬁe%'f‘g? gt Tande. In this 72
2 4 APREZQRfleexanipbe, the above-described filmdeposition is enabled using
a mul ti-chanber nethod (cluster-tool nethod) filmdeposition apparatus. In
addition, the cathode 4205 is applied with a predeterm ned voltage. In the
above-descri bed manner, a light emtting el enent 4303 constituted by the 5
pi xel ell%%@?ed‘g (anode) 4203, the light emtting | ayer 4204, and the

cat hode | formed. A protective filmis formed on the insulating film
SO gs to cover the light emtting el ement 4303. The protective filmis

ef factive foP WF ESURPRNHe apgearancesof the light pydutingricvives Gemicndhégm ent eri ng

t he Iig(g .er’r;%%t'hng el ement 4303. Reference nuneral 4005a denotes a draw ng
li ne that '9e§ h8Essert pentigyowidl ba desoribednpstig Fign®2 apth. thAtis hSopbRGLrically
connect&d tQ a source region of the erasing TFT 4202. The drawing |ine
4005a |4 3light emitiisg dseivetthanabsichribatrmtebimalt sARAA G WHIR tﬁa‘ﬁ@ﬁ&fr?%% 4001
and is then electrically connected to an FPC |line 4301 of an FPC 4006 via
an  aniBHpedjsisealed ndilca beatingirhatedADBig. ASB i1 cABALEABIBY iu?xlen‘k?&? a gl ass
mat er i ?tlh i_a gre‘téﬁ‘l) material (representatively, 15 a stainless s i

mat er i 4hg ling &-AhCEignb2 Ay amd Fig012@ i § rdi; j ing.a p astic

~ film may be used. As the pl asgtoi c mat gfr%igil%&;ghﬁlz‘g%b&%cgceélrl&gh%atsﬂghP%' f orced
{pl.&8ti BofFimti?A. a PVF (polyvinyl fluoride) film a Mlar film a
polyester film or an acrylic resin film/~ may be used. Alternatively, a
sheet havi n@\ sealihg utdtetid 4009 Wbk |.um Qil.is \ s w ched by the
PVF filmor the l\/%/l ar film ?rg?b%ke}u%ges .ay%%m%\?eﬂlf“ﬂe{m&% feri al needs

to be tsvarspRamANENNBEV: Lirdl i SSA i .rected fromthe light emtting
| ayer to thei)g(::ngvelrl materi al _4®§=?ﬁ¢gﬁ83@?ﬁgq D PEuls 00 b such as
a gl as&hﬂlﬂ‘i’éﬁo@&lﬁ%é&sﬁhét@olalggégiﬁSter fi.lm or_an acrylic film is

a3 on, a sealing material 4008 isprovided

over the pixel portion 4002, the source signal line drive circuit 4003, and the gate signal

15  line drive circuits 4004a and 4004b. Thus, the pixel portion 4002, the source signal line
drive circuit 4003, and the gate signal line drive circuits 4004a and 4004b are sealed by

the substrate 4001, the sealing material 4009, and the sealing material 4008 with a filler
material 4210. )

m‘
s

The pixel portion 4002, the source signal line drive circuit 4003, and the gate
20  signal line drive circuits 4004a and 4004b, which are provided over the substrate 4001,
include a plurality of TFTs, Fig. 12B representatively shows a driving TFT
(incidentally, an n-channel TFT and a p-channel TFT are shown in this example) 4201
included in the source signal line drive circuit 4003, and an erasing TFT 4202 included |
in the pixel portion 4002, which are formed on a base film 4010. |
25 In this example, a p-channel TFT or an n-channel TFT that is manufactured

according to a known method is used for the driving TFT 4201, and an n-channel TFT

manufactured aqcording to a known method is.used for the erasing TFT 4202.

71




' ' ' [ lolet_curing resin or a
her, for the filler material 4210, ultravio L. cur : as
rﬁgﬁnnsetting 25{F¢$rp may be used in addition tp’anﬁ!nactgreigsgéhﬁgg@&s
nitrogen or argon; “and PVC (pol yvi nyl chlorlde), acry-lc,tﬁ Igne vihyl
resin, silicon resin, PVB (polyvinyl butyral), or EVA (ethy

' ' R 6 used
Abgnigdlayr ihsuldthigilex@QeRliRg flinh USOFR MRS 3n SRR 2
?g(rat ?L:)finﬁ/erennat e’ﬁrél . Togi%ep the Fill Zr maiéerl ar i‘ﬁl&%‘”% posed to

' ' - absor babl
a hygr 042@bamsi mutesﬁsﬁ[g:pp'r@gggfa@,a%tﬂigg cggﬂoﬁg@é%gg)e%wgfggp?pxygen absor babl e

\ R8e of the
substance, a concave portion 4QO7 | rov 1 5 and a
seal i ngekmirieull pbor20R499 agg?a?ﬁﬁ%%légﬁ‘@u@@géﬁaéﬁgé Tsoon. o sposed. The
hygroscopi ¢ substanc ] 4207 is held in the

: : n- gbsor babl e subst ance )
o acave R b v RN R 1088 SR oo e peadoe edixa 268 tde ¢ hat

' - )r babl e subst ance 4207 does not
h or Qxygen-absor .substan ) t
Ui Fae SamEe Hiche RUNRANS Bafuchiy Bfin: 4 campalindatoaiing exidaatd tmoniiana oL ot ¢

[ ' [ 10 pass through and not to all ow
dis tg-aklow air and moisture to 10 pas: ouf
e g S AT f el b oS e st
rovi sion of the hygroscc ance ( :
ZELS? gg?:sgﬁ 2?8%’%%5’8#%@‘%%38% @@éﬂ@t}?ecﬁlndedcbd!mﬂagamﬁmqﬁ?ﬁ bfmu%cﬁgm .
emtting elgnment 4303, As Shown in Fig. 12C  simultaneous y. ne
“formation of H@“’pﬁ“ﬁglﬁl@l"é’@tzrlﬁ)ﬂ@meﬂ®n4m@;xehcleamﬂm_ Zﬂﬁ,eargd {ﬁ,ﬁﬁ@ﬁn Iifjhrge 4005
f or med S0d & be contact with an upper portion of the dra g e 40
In addi@lcﬁba,oi Kdomned withapiapeningpodionforikbd ﬁhﬂ&ﬁﬁxbmé&ﬁﬁgrz%gﬁ] ;[/;PH]%
~ filler 4300a. The substrate 4001 and t_he FPC 4006 are Y 001 and
(pr &8s - pYITEEE Portien.chlig lxthmittmgrlaimmoeisfﬂom&l aﬁt@@_ *?2?‘?‘*3&5%0%"%2‘2{’%&?61 12
‘the FPC line 4301 on the FPC 4006 20 are electri ) ted Vra t
Copodmnte 1 te 7 e Bl ek R X800 SRR NI °] LT
Enbodi nents 1 to 7 an xanpl e 3. _ T
devi ce MaQiEmuicdisht girittioginidtért. bamETbhi éini¥ingfibderid, Phe TP L 19

molecular weight (monomer) material and a high molecular weight (polymer)_ material
| may be used. |
| 15 As a forming method of the light emitting layer 4204, é known vapor deposition
technique or coating technique may be used. The structure of the Hight emitting layer

4204 may be cither a laminate structure, which is formed by arbitrarily combining a

bole injection layer, a hole transportation layer, a light-emitting layer, an electron

Q

transportation layer, and an electron injection layer, or a single-layer structure.

20 Formed on the light emiﬁing fayer 4204 is a cathode 4205 formed of a
conductive film (representatively, a conductive film containing aluminum, copper, or
silver as its main constituent, or a laminate film of the conductive film and another
conductive film) having a light shielding property. Moisture and oxygen existing on an
interface of the cathode 4205 and the light emitting layer 4204 are desirably eliminated

25

as much as possible. For this reason, a technical device is necessary in which the light
emitting layer 4204 is formed in an nitrogen or noble gas atmosphere, and the cathode

4205 is formed without being exposed to oxygen, moisture, and the like. In this _
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type, so that in conparison to a liquid crystal display, the light emtting
device offers a b‘éT)tfer visibility in bright portjops.and a w der view

angl e. Hence, the'light enitting 74 2 4 APR 2006 deVice can be usdd: AR 2006

di splay portions of various electronic device. Electronic device using the

i ght em.tt.i Llce.of .ih resent .invention include, for exanple, video
caner as&aﬁé%?? g\g g%:{%‘?rcé(rl%sg "E)%fga&' ge?‘iﬁﬁéo‘tﬂs $Prbled vsing adnwiticehambdi mothayls) |

navi gat} ns |l o reproducing devices (such as car audio and audio
5 corrpo@g'%tt(":%/t%%@i‘lgg’(?gighmrﬁcﬂ‘%‘ﬁb‘é‘f W‘E%nhﬁdéitgzn, teratimele 420845 nobi | e
information, termnals (such as nobile conmputers, nobile tel ephones,
portabl@pgﬁwlﬁhﬁﬂf termyed volirgest r oni ¢ books), and i mage reproduci ng

devi ces provjded with a recording medium (specifically, devices for

repr oduci ng '8 theabrvs-drscribal manmarchlight emitting dlahentes38aicohgitudil 5§ thdVD) ,

whi ch includes a display capable of displaying inmages). In particular, in
t he Scaskixgkelpgtmdedaneded Ha63, the light evhinddslaysi 4004, AREHIRAMBE: 2504 Re Vi ew
angle is appreciated inportant, the termnals preferably use the |ight

em tti nfpraedi deprorective fitmlis fanmdpnatc iRal0RE MAMGoSRAWRotd} i Gon22- FI 9. 22A
shows a light emtting device, which contains a casing 2061, ﬁhsupport

base 20@8ittisg dicaphty30mr ThoprolREde fitm SPERKETve RS bie 0 vi deo i nput
term nal 2005, 15 and the eF‘lﬁke. The |i ght e%etﬁ%ggﬂ]etél%bgjrg alifﬂ"%ge’present

i nvent | axygeaand eacigtpld, 6@dni @nt&b%th@!@m @Mitpggtg%%nggg(}%hmrt her, the |ight

emtting device showm in Fig. Ais conp Wt e present invention.

Since the | iRdfbreasd hiiheel 4603 ' f f-biaght .emtti type, it does
not need a back |ight, and tshag(feg %rsgdéé‘gilngdtdgaﬂ%td?ww&ﬂ% 4PO™ERi nner t han

a® oqui shperti ' ined. Note that |ight _enitting
(dévi ges ngf uﬁiytg% tIsh!alt g\%%%ﬂﬁlgn gg:%&é‘%f‘&?“‘&ﬁ&%@% ?pgﬁreréi%w,@&@r sonal
conmput oV S| I ransimtter- receivers, advertisenment

i opl ay o sk ift 00 RRRES hobf TS Safip piaferdn AP saehibegubsicn

cont ai ngpei 478 thaBe 4@y Bunected to an FPC fine 4301 of an FPC 4006 via an

amisotropic conductive film 4300.

As the sealing material 4008, a glass material, a metal material (representatively,

15 astainless steel material), ceramics material, or a plastic material (including a plastic
film) may be used. As the plastic material, an FRP (fiberglass reinforced plastics) plate,
a PVF (polyvinyl fluoride) film, a Mylar fitm, a polyester film, or an acrylic resin film
may be used. Aliernatively, a sheet having a structure in which an aluminum foil is
sandwiched by the PVF film or the Mylar film may be used,
20 However, a cover material needs to be transparent when light emission is

directed from the light emitting layer to the cover material. In this case, a transparent

substance such as a glass plate, a plastic plate, a polyester film, or an acrylic film, is

used.

Further, for the filler material 4210, ultraviolet curing resin or a thermosetting
25  resin may be used in addition to an inactive gas, such as nitrogen or argon; and PVC
(polyvinyl chloride), acrylic, polyimide, epoxy resin, silicon resin, PVB (polyvinyl

butyr‘al), or EVA (ethylene viny! acetate) may be used. In this example, nitrogen was
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di splay portion 2102, an image receiving portion 2103, operation keys 2104,
an- ext er nal connf,‘é}i-o_n port 2105, a shutter 210 ,’”\)anq the like. The Iight
emtting device of the/ 25 present invention can be-“applied to the dj ?{pll {%y

portion 2102. Further, thedigital still canmera shown in Fig. 22%4'/33D 0

-conpl et gt et t invention. Fig 22C shows a not ebook personal
conput er, V\hiigﬁf?gcﬁ%?ﬁ%gaa mai n body 2201, 75 2 4 APR 2006 a casing 2202, a

di spl ay port4.0 3 keyboar 204, external connection ports 2205, a°
poi nti ng rmurgoegezc%ég? ’ﬁéﬁﬁ"‘(a#é‘aff"gﬁmﬂ?eﬁﬂppwtoerﬁyigrémgpidsubslm@f the present
i nventi C e _.appli, to the display portion 2203. Further, the |ight
emtti n@’q%%(i”i%g‘/e §HB&P’P§8 qriag oxygen-gbso sbstdned, ulvohdrwre plogs@nigonvent i on.
5 Fig 22D shav& a nobil e conputer, which contains a main body 2301, a

di spl ay's PRYfiPGAD Sapsuriage ofhecicalign®ateripb4 GOS8 @nthi e oF IdsulRalcHoipar ed port

2305, and the like, The light emtting device of the present invention can

be Zppl PR RYEIe$0PiR Sbstapcpor 0 ygan-aBSHBabl Esubshaie 4izdwisrm§5'dsed.c?ﬁ@lﬂ er shown
in Fig. 22D is conpleted with the present invention. Fidg 22E shows a

por t abl Wyaressgpicrsapstotecomux ygenhbsrbabdy bubethndé 1007PisHR PR Lum
(specifically, a DVD reproduci ng device), which clgnt g(?{rﬁlghgg?rlgla%body 2401,

a casibrytiond007 siadi smicaye-poftion@dvé R4l A08isabh ﬂ%ﬁgﬁ;rwgp& B 2404, a
, "Ope

recordi ng medium (such as a DVD) read-in portion 2R Con keys

2406, ossubpeakeor habscHAA i .di sp ortion A 2403
mai nly displ ays ?rr?ragge i nf or ngf?lg%dcgﬁgb’{ ﬁgcs %E%g?ﬁss%l ﬁ%p@g??‘?"&i’c’é@ﬂm

mai nl y aivepmaysial 12026tiar g ' Lght .emtiing device of the
present invention can be ausedﬁggﬁﬁgqa?gp 5‘%‘;’3&?‘?"6’%*“)&%36@1%6 ©n the

di:apl aypaeotlirb@sh SPA4 il y.gane machi nes, and the like are
('rﬁcl uded in t?\aééhi nmage ?ggrggga{::P%O%%{ﬁcc%‘?g%Pﬁ?rﬁé’gW“ﬁ?ﬁ%bW%or di ng medi um

Fur t hersubtiagcd A/ ] vice sho in Fig. 22E is conpleted with the
prese nt i nventi o r?r ﬁ%ﬁgﬁgb%d@ﬁd’ﬁ?‘&m&%&&X&%@aﬁ%ﬂbaynmmymt ed

di spl a ' j in body 2501, a display portion 2502, an arm
porti O?bggﬂggl,)l%g n g&?‘{ﬁ% m@@aﬁﬁ H}GI Sd'ﬂgrcsﬁﬂ? pf defgrioratipe ef tie light epiteiment

i nvent i 9qn &AM gg used in the display portion 2502. The goggle type display
shown in F|g.27’ F is conpleted with the present invention.

As shown in Fig. 12C, simultancously with the formation of the pixel electrode

15 4203, a conductive film 4203a is formed so as to be coﬁtact with an upper portion of the

drawing line 4005a.

In addition, the anisotropic conductive film 4300 includes a conductive filler
4300a. The substrate 4001 and the FPC 4006 are thermally press-bonded, whereby the
conductive film 42032 on the substrate 4001 and the FPC line 4301 on the FPC 4006

20  are electrically connected via the conductive filler 4300a.

This example may be arbitrarily combined with Embodiments 1 to 7 and

Examples 1 to 3.

[Example 5]

25 A light emitting device using a light emitting elemeat is of sclf—light emitting

type, so that in comparisen to a liquid crystal dispiay, the light emitting device offers a

better visibility in bright portions and a wider view angle. Hence, the light emitting -
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' [ [ ' dy 2601, a display
[ . a video canera, which contains a mai_n bo
gégbOEEFZﬁhgggz, aﬁéaggng 2603, external connept!pn;pQ{E;OﬁGggbGaZQBﬂzﬁggiy
reception “portion 2605, an | mage receiving porti ;
ggg;rogn audPo inpuf portion 2608, operation keys 2609, an eyepi ece

: ' ' Liting .7§ 2 4 APR 2006 devi ce of
por t i ond@Gtd cambbeludddan idpPay [;mﬂ%%s' %ﬁg% g]itcétﬁtﬁgg Q%Yf

" C deo
the present invention can be us F%i on 2602. The vide

i ; - G ' he present invention. Here,
ra_shownEieatrbhit d¢icSulsfp§ @Hé}ﬁt el db 1% e t invsation ddude,
E?ge 22H shows a mobil e tueﬁlgpﬁon ) c\%}n SHed rﬁé" RrEsRat pnvsatign le, a

| | IO i tion 2704, an audio
I Nng P2, hSdo t 703, an auydi o input por _ 0
gﬁts Ipu'? 5 po ﬂn? (1)6?1 270%%“%'%[3? g%ﬁgﬁ%?gs’ §‘?6%? tperdisnlays (Beadhmovwiton ports 2707,

. ' . Th ight emtting device of the present
"vent | anpiagdl RavieBih e, SS4ip dfiagaciis drresdnoD asiet eudinand abdio
il o Byin ?&Q@ racters on a black background, the display portion
2'73?;4 22%6}2 ppr e S&E}%%OO%&%WP‘FW‘EW{WC phchines, mibilbénﬂ)ﬁhamod . ?ﬁ o
' hone shown in Fig. 22H is conpleted with the
E?’éiﬂﬁ[ tesl {586 Fotrobh eampwersomobit érlephents) poctablefgahicghic tosladdg
[ ' dinthe future, the light emtting device wi
bl o t o RERaip PRk Becopes oo proTia) etbanc i mgAA 0
' ' % i ght containing i mage information having been :
F Lgl FFL@BQ‘?E[@'%!& devigpsefor pepredimiimza 'rduonﬂingzhl_etmﬂl; amtﬂ\ﬁg-a_ctgglg;g%figelate% ;1 oln: (r:1e5
[ | splays information distributed via electroni
sucr bl PhDorhia s conbi ot W ghoP o BEIGEREY 010
" cases where noving pj cture in or mat on. _ ] e e T espon
(spedd. e casreof gbife imforiiatiog teraiigsth Aindethy a&g&cbbg{ﬁg ;ﬁi{g anggggs g

device is preferably used for noving picture dis I'nce the |ight

. \ L . : ion
S Geb Pably i spl ayed sot ar e letobi D In A LB el Pracrisil coq. s
[ [ [ d so tha e _ "one _ :
IScﬁezgéggggﬁg&;gL%é;%hEWQiﬁ gase where the light emtting QeV|ce||s used
?gr a display portion of a nobiie information termnal, particularly, a

neR ' ' ' which primarily
nobi | e tel eignE2A 8RBods9i1fhe Qﬁxﬁvxﬂg%&&%ﬁﬁh C%Btagngea !:a{sifrsg 2001, a sugpon
di spl ays character information, 1t IS _

base 2002, a display portion 2003, a speaker portion 2004, a video input terminal 2005,

15 and the like. The light emitting device of the present invention can be applied to the

display portion 2003. Further, the light emitting device shown in Fig. 22A is completed
with the present invention. Since the light emitting device is of self-light emitting type,
it does not need a back light, and therefore a display portion that is thinner than a liquid

crystal display can be obtained. Note that light emitting devices include all information

20  display devices, for example, personal computers, television broadcast transmitter-
receivers, advertisement displays and the like.
Fig. 22B shows a digital still camera, which contains a main body 2101, a
display portion 2102, an image receiving portion 2103, operation keys 2104, an external
connection port 2105, a shutter 2106, and the like. The light emitting device of the
25

present invention can be applied to the display portion 2102. Further, the digital still

camera shown in Fig. 22B is completed with the present invention.

Fig 22C shows a notebook personal computer, which contains a main body 2201,
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' [ [ formed in the light
referable that the character information be forn _
gﬁf?ting portions.&ﬁﬁhj t he non-1i ght erytt{ng poﬁtggngfbfhggprzzgﬁﬁﬁZmﬁe
. As described above, the application ran e _
'Pﬁggg{?ggdis very wide, 77 2 4 APR 2006 so that the invention can be used

Ti] ' ' ' i ectroni c device according to
I g |r s egg :tr??flgg %32’& ggPlﬁg plalhggoﬁ?izedr% fg Itk gﬁbgo%gg%@é e TPﬁ‘H‘eﬁ‘P% eeu§ 22¢% cor di ng

. - to 4. The present invention
L0 SRSt 0 okt 0SSR RY e et e oo
can reduc I ( _ : . I
: i i f s | ying a desired signa

cur rent 108 epicd®, i isGaS noton 280 Nouher e Hbereitthesievicgishowmiin | ng
curren . , , : : . .

: ; i ' drive circuit having a
d L pbove in which. a signal line | _
CﬁYLgﬁtﬁg%%?géggggl&%F?Wyhﬁﬂggpaggjnﬁﬁﬁ¥mernnre, the present invention

| ' J tti ' ducing the effects of the 10
rovi des a | tting device capable of re ] _ e
(F:) h ar%ct eri st F‘%h%zﬁ gié?‘?’sbﬁ g“ogFle”PP’PsP“f%a‘Fhléb eentaingagndiotbodp23e1,a difslagr

. : . . - Tting
[ [ a desired signal current |a,la to light-em
ol cront BoREPEHtBhe S5 Ba0s, aeraiondicys 2 contiraed pon anos pisighiihe
I sti I ati f Tiffs are reduced.
effects,.of the characteristic variations of fs reduced. 1
APR 2006"¢ ?‘gph?mﬁeea fleyice pgthal prédentingeition einrteLipplied fpihi: ﬂlsﬁﬂ’alﬁ ﬁdr{:ﬁﬁ s ?nﬁal
second rent source circuits corresponding to respective plura n?
li nes; gg“ifhi Fyrthasgibstaobilonomnmiter shawh i@Figl.agﬁitgegmme_ﬁﬁgqg@gne ,_,Fgét,g,&; efi .
source circuits conprises a capacitive elenent,. wher _
and secBW&2E@urce circuits converts a current _.obtalngd by adding currents
'(sggﬂlied fromn pieces of video-signal current

Fig 22E shows a portable image reproducing device provided with a recording
medium (specifically, a DVD reproducing device), which contains a main body 2401, 2
casing 2402, a display portion A 2403, a display portion B 2404, a recording medium
(such as a DVD) read-in portion 2405, operation keys 2406, a speaker portion 2407, and
the like. The displt'ly portion A 2403 mainly displays image information, and the
15  display portion B 2404 mainly displays character information. Thc_: light emitting
device of the present inventi'on can be used ir the display portion A 2403 and in the
display portion B 2404. Note that family game machines and the like are included in
the image reproducing devices provided with a recording medium. Further, the DVD

reproducing device shown in Fig. 22E is completed with the present invention.

20 Fig 22F shows a goggle. typé display (head mounted display), which contains a
main body 2501, a display portion 2502, an arm portion 2503, and the like. The light
emitting device of the present invention can be used in the display portion 2502. The
goggle type display shown in Fig.22 F is completed with the present invention.

Fig. 22G shows a video.camera, which cont'ai_ns a main body 2601, a display

25 portion 2602, a casing 2603, external connection ports 2604, a remote control reception
portion 2605, an image receiving portion 2606, a battery 2607, an audio input portion

‘ 2608, operation keys 2609, an eyepiece portion 2610, and the like, The light emitting
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[ | [ | se supplied fromthe
sources to a voltage in accordance with a sanpling pu :
shift register apidya-atch pulse supplied from t,g_h exterior 4nd hol ds the
vol tage .by the capatitive el enent, wherei n n is a’natiural nunber, AitRellsh n
the other of the first and second source circuits supplies a current

' vol tage to . a corresponding signal line, and wherein
the varae (gl iBynIR a8 % uihin bk drpbanRoHEsh i e B o
Vi deo- sj % curren*t:. urces are set at 20:21:...:2n-1_ 2. (Anmended) A
si gnal _<%a|9:n[1=,e WL ‘lgé(.}n‘{“%%?f’ﬁl’l?%qdﬁ’@‘.‘h (1?23 B(Cﬁl‘F)ﬂ pW@dlwll‘ ioLegur;egthi ??ur ce

[ [ or,t espQndj to respective plural signa es;

(r:lagrgfg!t Ea? : eéF’gﬁ’Q'ﬁ' #}g§h‘§”$ﬁﬂ%bdp telopine, whishrcontainsachainfbddye 702, « n)
pi eces of. cyrrent Source circuits conprises a capaciti ve el enent vvherelhn
two of FRREZI0Z, #lisplagpestion 273 re pudisgupgoaion2i0ds ac midioHRgAESs to eac
of n pieces of video-signal current sources, wherein one of the two cgrrent
souPce RArtien 2745, apatation keys 2706; extermal pphieetion pore2 107 afi AhfcRAPOTER N Video
signal current source to a voltage in accordance w th a sanpling pul se

| i eandithelike.h@he hight emistings devicasttha préxbatinPdiiDg il BRhs&flin tht oM an
Ziﬁgrior and holds the voltage by the capacitive el enent, and wherein the

. . ; i i pondi ng
ot her cfisplaeponionT08 £ Nots thiat, 45 diéplsHhs ﬁ@g&ﬁ&%ﬁ@ﬁﬁ%ﬁ B?%%P@Jnl%s

to the voltage to a correspondi ng signa i ne, al ties of

t he curthedisplayporgos 2Pl éAsubpRR iﬂ%&sﬂhﬁgﬁfc%nt yt g:%gfxﬂiﬁeﬁgiegﬁ#ée;egit fcui t

sources are set at 20:21: :2n-1. 3. (Anmen e Si

_ _ _ :
aCCOr gl 5 oOT8 GpSneBun 235 {90 L AR R AR T 1 1 2 | e
© one of the current source circults rther cofprises

(__ ;10  invention.

When the emission luminance of light emitting materials are increased in the
future, the light emitting device will be able to be applied to a front or rear type
projector by expanding and projecting light containing image information having been
output lenses or the like.

15 Cases are increasing in which the above-described electronic device displays
information distributed via electronic communication lines such as the Internet and
CATVs (cable TVs). Particularly increased are cases where moving picture inforination
is displayed. Sincé the response speed of the light emitting material is very high, the
light emitting device is preferably used for moving picture display.

20 Since the light emitting device consumes the power in light emitting portions,
information is desirably displayed so that the Light emitting portions are reduced as
much as possible. Thus, in the case where the light emitting device is used for a display

" portionof a mbbile information terminal, particularly, a mobile telephone, an audio
plﬁyback device, or the like, which primarily displays character information, it is

25.  preferable that the character information be formed in the light emitting portions with

the non-light emitting portions being used as the background.

. As described above, the application range of the present invention is very wide,
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transi stor, wherein when a drain and a gate of the transistor is

. short-circuited, by g, charge accunulated in the chphcitive elenment, a
vol tage generated betweeén the gate and a source of thel transistorl § APRh&0G.
4. (Arended) The signal-line drive circuit according to any one of Clains 1

and 2, ' t f.the.current sourc [ its further
conpri s\é\g@f&k Ea11 e?itrngér:{gt?{g]tcg?';rb%égf f ?%rtd%%oflbcn N ifoind ’E&ﬁﬂ%&reﬁsn&‘tewéef@@mﬁmi cation
rrain of the t sj.stor;, a second switch for .

bet § ( R
an;/vreglnl ?%‘ge% ﬁcécogé(i)lig ¥ | d%?’fadﬁplﬁé?%@rﬁt htemjime deyies widhythe stuctyour ce and

t he g'ate‘,:l&c)éOr irﬁe transistﬁgl; aH_d athird switch for controlling a

communi c AFPEHBEAC ARE OfG of Finbpdimpats 1 fo,fapd EgsmplseiL40di xel . 5. (Amended) The
signal-line drjye circuit according to any one of Cains 1 and 2, wherein
at | east one of “f REFSEMIPEsRIONSIRAE Wﬁm%@t&“nfrqhh@memisﬁpwmithgsfoﬁl&t and
second tfrﬁSi stors, wherein when drains and gates of both. the first and
secomt t M&N%i20drg ofisy a signal linedrivatireuit capyble of bepplying aclesikdddigshli n t he
capacitive element due to the supplied current, a voltage generated

bet ween fHEeRjde thapmisidee source of one of the first and second
transistors. 6. (Amended) The signal-line drive circuit according to any

one of O ai nsTh¢ present imtemtion praviddsenisght eRRIAE dEViBe 6410458 Abod MHVE Gn GnkGUT T S
further conprises: a current mrror circuit conprising first and second

transi st asignahlihé dsive ivcait latiag L£amndndkbirdd cﬁcﬁpﬁglsmm@ | qRfieIGENud gate
and a drain of the first transistor; and a second swtc forgcontfg%ing a

comuni cptesent ineénbRNprobRIcY hdRM1 SR de6idh LRPIbIS BEI 0BeQL ofuROUT Ce
~and the drain of the first tr%si storl.; cﬁﬁﬁ ¢ ﬁd%@%gc&eag()?thc '
_» ‘10 characteristic variations of TFTs that constitute both pixels and drive circuits and
supplying a desired signal current Iy, to light-emitting elements using the pixels with a

circuit configuration in which the effects of the characteristic variations of TFIs are

- reduced.

15

78




nded) ‘The si gnal -1 ine d y ,one’ of O ains
Tand~2; 80 24 APR 2006 whereinat east one of the current source
circuits further conprises a first and second transistors, vvherer ;@ a
drain and a gate of the first transistor are short- crrcurted PRKY ge
accunul ated in the capacitive elenent due to the supplied current a

vol tage generated between the gate and a source is held. 8. (Arrended) The
signal -1iRe ' ' rd aims 1 and 2, ‘wherein
atgl east gnéﬂhlrlé&?%gdyﬁ én??@éﬁur%felgglcr?%ﬁﬁ 08&3)1?%]11% conprises: a current
mrror circuit ﬁ’pa $ﬁ§30n @}rr@wdm@ﬁ@mmatsscmsprmdlmgrtet switch for
Contr"egbbbﬂiﬁe%lﬁi?ﬂ%i Bs;bet ween the video-signal current source and
one of "a soufce a rain of the first transistor; and a second switch
for controlli ngao‘-’rriéf'b*‘e%lﬁ%nr cations between the drain and a gate of the
first trawh@ﬁeﬁﬁ eahf}i veehet fstofhe selcohleciient douosiGt@lits %%ﬁm@éé% of

t he seco nsr %% and anong the gates of the first and second
trar?é‘rpgtc > vi deo- signal current source. 9. (Amended) The

signal -1i Ndleirermeone rafuthe dbestr alndgsécmrﬁh)sounee @ircddits onvert® ad cunkh@itei n

{1 aiitatifed Yy DO Sl Ehel WHHETB 060 ABebt o PRI erprent i ve
Ci r GOUECes 60 radvcpil@age largccondante vmthrarsamplm8 pulbesupplidde lthecﬁhJﬂhe
gat g-epidteb/67t 8 15@&19%) §Eg s Eﬁ}ﬁaﬂrﬁﬁlﬂ gﬁé‘ %k’ééﬁﬁr 'ﬁgd K&ds! ﬂfeg%lt%gé'?)(ytpnen ded)

val ue of ,the gate w at engt Seco transi stor
. The S@PGSHAVE Ptye circuit according to any one of C ains

wherein n is a natural number,

wherein the other of the first and second source circuits supplies a
current corresponding to the voltage to a corresponding signal line, and

wherein the values of the currents to be supplied from the n pieces of
video-signal current sources are set at 20:21:---:120°1,

2. (Amended) A signal-line drive circuit comprising:
(2 x n) pieces of current source circuits corresponding to respective
plural signal lines; -
a shift register,
wherein n is a natural number,
wherein each of the (2 x n) pieces of current source circuits comprises a
capacitive element, .
wherein two of the (2 x n) pieces of current source circuits corresponds to
| each of n pieces of video-signal current sources,
wherein one of the two current source circuits converts a current supplied
from the corresponding video signal current source to a voltage in accordance
with a sampling pulse supplied from the shift register and a latch pulse supplied
from an exterior and holds the voltage by the capacitive element, and
wherein the other of the two current source circuits supplies a current
corresponding to the voltage to a corresponding signal line, and
wherein the values of the currents to be supplied from the n pieces of
video-signal current sources are set at 20:21:.--:9n°1,

3. (Amended) The signal-line drive circuit according to any one of Claims
1and?2,
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wherein at Ieast one o
gesi T a’'transistor; first and ‘second ‘swi tches for controlli ng a
-',:supply of a current to the capacitive elenent; and a third svmtchz @PR 2006
“controlling a communi cati on between a gate and a drain of the trahsistor,
81 2 4 APR 2006 wherein the gate of the transistor is connected to the
third swtch, wherein a source of the transistor is connected to the first

SW' tCh g@h oS! S gﬁéé‘ceoﬂé adf”t}?é cﬂﬂi-‘efcuif 3BRrd ‘?:ﬁrd e?‘i’ﬁgﬁgéxego%:g)ﬂg@s gecond

(Anende The signal-Itne drive circuit acc any one of
CI al ﬁ%nﬂls P 2, wherein at |east one of the current source circuits

conpri ses vﬂléi*éﬁﬁ%henfﬁ defin anﬂcw iofa t6 QthleStrag sTatBl 8§ @holt-cir it B 19y S
vvher |nthe val f. eW|dt at Ienth of,, the m o{tran stors
ar o Caree Fegugrafited anths cabas 19S5 o8 W BoRREAGbbY waeR

t he gateisexka smﬁartemfihetimaasmtersgbeﬂ@_ a proportion of 20:21:.- :2m1. 13.
(Amended) The signal-line drive circuit according to any one of Cdains 1
and 2, wherein at |east one of the transistors constituting the current
source cis dm@r?heﬁgnaklm driveediremitaaccoddinighbe adgidnd o Claims

Si grlaalmalzﬂe drive circuit according to any one of Cains 1 and 2, wherein
an active’layer of at |east one of the transistors constituting t he
curront cBhareinAtdenst eumsithescgepdisouzen cirpsity irshes epoprsgt
emtting devi cegaeaBEistbfg the signal -1i ne dr| ve circuit of any one of

Gains 1 and 2 grﬁjrs% spvslrl)i:gil for %{tnl}grolﬁ%\g the co ln:lljlggiclaﬁ/mlo Letween a gate
and a drain of the transistor;
a second switch for controlling the communication between the
video-signal current source and the gate of the transistor; and

a third switch for controlling a communication of the drain of the
transistor and a pixel.

5. (Amended) The signal-line drive eircuit according to any one of Claims
1and 2,

wherein at least one of the current source circuits further comprising first
and second transistors,

wherein when drains and gates of both the first and second transistors
are short-circuited, by a charge accumulated in the capacitive element due to the

-supplied current, a voltage generated between the gate and the source of one of
the first and second transistors.

6. (Amended) The signal-line drive circuit according to any one of Claims
1and 2,

wherein at least one of the current source circuits further comprises:

a current mirror circuit comprising first and second transistors;
a first switch for controlling a communication between a gate and a drain of the
first transistor; and

a second switch for controlling a communication between the video-signal
current source and one of a source and the drain of the first transistor.

7. (amended) The signal-line: drlve circuit according to any one of Claims
1l and 2,
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wherein at least one of the current source circuits further compriées a
first and second transistors,

wherein when a drain and a gate of the first transistor are short-circuited
by a charge accumulated in the capacitive element due to the supplied current, a
voltage generated between the gate and a source is held.

bl

8. (Amended) The signal-line drive circuit according to any one of Claims
1and 2,
wherein at least one of the current source circuits further comprises:

a current mirror circuit comprising first and second
transistors; '

a first switch for controlling a communication between the
video-signal current source and one of a source and a drain of the first
transistor; and

a second switch for controlling one of communications between the
drain and a gate of the first transistor, between the gate of the first transistor
and a gate of the second transistor, and among the gates of the first and second
transistors and the video-signal current source.

9. (Amended) The signal-line drive circuit according to any one of Claims
6 to 8, '

wherein the values of the gate width/gate length of the first and second
transistors are set to the same value.

| 10. (Amended) The signal-line drive circuit according to any one of
Claims 6 to 8,

wherein the value of the gate width/gate length of the first transistor is
set larger than the value of the gate width/gate length of the second transistor.

- 11. (Amended) The signal-line drive circuit according to any one of Claims
1 and 2,

wherein at least one of the current source circuits further comprises:
a transistor;

first and second switches for controlling a supply of a current to
the capacitive element; and

a third switch for controlling a communication between a gate and
a drain of the transistor,
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wherein the gate of the transistor is connected to the third switch,
wherein a source of the transistor is connected to the first switch, and
wherein the drain of the transistor is connected to the second switch.

12. (Amended) The signal-line drive circuit according to any one of
Claims 1 and 2, |

wherein at least one of the current source circuits comprises a current
mirror circuit comprising m pieces of transistors,

wherein the values of gate width/gate length of the m pieces of transistors
are set to a proportion of 20:21:---:2m°1 and

wherein the drain currents of the m pieces of transistors are set to a
proportion of 20:21:-..:9m 1,

13. (Amended) The signal-line drive circuit according to any one of
Claims 1 and 2,

wherein at least one of the transistors constituting the current source
circuits operates in a saturated area.

14. (Amended) The signal-line drive circuit according to any one of
Claims 1 and 2,

wherein an active layer of at least one of the transistors constituting the
current source circuit comprises polysilicon.

15. (Amended) A light emitting device comprising the signal-line drive
circuit of any one of Claims 1 and 2 and a pixel section having a plurality of
pixels, wherein each of the pixels comprlses a light-emitting element arranged
In matrix.

82




