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DESCRI PTI ON SI GNAL LI'NE. DRI VING CIRCUI T AND LI GHT EM T¥I NG DEVI CE 25 APR
2006 5 Technical Field The present invention relates to’a technique of a
signal line driving circuit. Further, the present invention reI?%%% tﬁ a
light emitting device including thegigrripTioNe driving circuit% 78R 2006
Background Art Recently, display devices for perform ng i mage display are
bei ng devel oped. Liquid crystal display devices that performimage display
by using a liquid crystal elenment are widely used as display devices '

because of SEGNARIEBESDRIVING CIROBIE ANBIGYT BT IRRS DEVICENt Wei ght, and
the like. 15 In addition, light emtting devices using selt-light emtting

elements as lightt emtting elenments are recently being devel oped. The
light emtting device has characteristics of, for exanple, a high response

speed sl t §pLisiLPFEi Hfti on i mage di splay, |ow voltage, and | ow power
consunption, 1In addition to advant ages of existing liquid crystal display

devi ces, and thu ttracts a.qre deal qof _attention.as.the next |
generation 20 d?‘s‘%ﬁ’é‘f#&g%‘@gl %gltﬁfcédtgt # gﬁchr"é‘%ﬂeegé At Signad dingedniving cireut: i n
di spl ayi ng | t,i -gradati on.image on a. light emjting device, an anal og
gradati on ﬁ’ﬁftﬁ%dhﬁ eﬁengi“bvlcf‘%l?“ Qaﬁtﬁﬁtt? Gﬂlﬁ%gﬁ’éﬁﬂlng vicgipelpding the sigralgiine
anal og gradatjon_nethod is a method in which the gradation is obtained by
anal ogous| §¥BRHEGY ng the magnitude of a current that flows through a
light 25 emtting elenent. 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 Y8t aBackgrewnd Ate | uni nance is 1 2 5 APR 2006 substantially 0%. In
{the digital gradation nmethod, since only two gradations can be displayed,
a met hod confi guReetntly, disphiyndevicashior dicgiotmingg it displagetrh ddirgndealoped.
different nethod to display multi-gradation inmges has been proposed.
‘Liquid crystal display devices that perform image display by using a liquid crystal
element 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 seif-light emitting elements as light
emitting elements are recently being developed. The light emitting device has
characteristics of, for example, a high response speed suitable for motion image display,
low voltage, and low power consumption, in addition to advantages of existing liguid

Iy - crystal display devices, and thus, attracts a great deal of attention as the next generation

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 through a light

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

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

luminance is substantially 100%) and an OFF state (state where the luminance is
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Wien cl assification is-made based on the type of a signal that is input to

pi xels, 5 a voltage input nethod and a current input :nethod %f %Y[ﬁfﬂ as

pi xel -driving nethods. The forner voltage input nethod is a A

whi ch: a vif®sastifdR2b9§.V oly #9Cdicit Ustion t Q. ixel is input to

gate el ectrode of l:;jt’adélrolgvi ng el elﬁetﬂ?%ma%g)ﬂt ﬂ'gu‘fﬁ’rdr \gllln%‘é%é'?(%%%tgm‘ﬁg‘)%ﬁﬂ‘ ?8

control thegikpiidadant shdtbod chi 1fting.el enent,. The |atter current input

nethod is a rrlgt oﬂm::n ?cﬁb!{]ﬁ@rggﬁ %icgﬁ%fﬁg%rtr%nqlgf%e\gf%mf dn%f[‘PSQQﬁ‘El a

emtting elg | Wthe | um nance of, the light emtting

el enent. Her g?%g%'%lgt}l?&?oeﬁlg&%&ﬁﬁmﬁ ?ﬁ”é‘.’“ W3ges hy begn Pd@%‘l%?‘iﬁ-pti on wiil be
inalight emtting device

made of an exam{‘,ﬁ of, a.circui.t of i xel C
enpl oyi ng the vol afjnec%a FAOp H@(ﬁlcg’ﬂ‘gﬂgo‘ﬂp‘leﬁﬁ‘boﬁéﬁ%al thakisdpput tripixels, xel

shown ig Flﬁ(g_ %%g.i ncl udtgs a él gnal lLine 501, a scanning:line 502, a

swi t chi ig- TETOE®S MBIt Rethod, gngarcussat inpud smethqd afc given a$ pirshdrisng, methpdsght
emtting elgment 506, and power sources 507 and 508. \Wen the potential of
the scanni ngd {oFRespoltags npwt methgd s methed in wiichkn WA signal (rohagk) @yt i
video signal that has been input to the signal line 501 is input to a gate
el ectrode JPPYHE apireliinippnEto s@ate dectpddiofg drivingelepmngninilahe dfiving@ldnigut
video signal, a gate-source voltage of the driving TFT 504 is determ ned,
and a curr Satused ncorjral dhodeminagee hé adight eemitiing dlment; aiThedhttérh@urebnt Yighe
TFT 504 is determined. This current is supplied to the. light emtting

el enent 506methad is himethiogtin waich thersgt sipratentrehOi vl ® 4 lighittemifg@lement to
sem conduct or device for driving the light emtting elenment, a polysilicon
t.ransi $0or gogptrolthe thminanve\ofthe ligle epitingicldntea transi stor is prone to
{variation in electrical characteristics, such as a threshold value and an

ON current, due tlferciahfeer Tefchrifg 36 AFiB. ABADOLBFRT Wesdibtidie whil 18 oS '
Fig. 16A, if characteristics of the gri ving TFT 58451 r\E/bary in unlntﬁ‘slag\(lﬁf }[“Ee

pi xel , everexahple bfigrircailord gRel & GNALT RANH ORI g@gfomh@%%g@g Wiss

of the corresponding drain currents of the driving T erent .

Thus, the 2n@héd ARBaZﬁ%# ISR e t?ﬁ%hivxgm%&?é glit.'rpg 1%'Aeﬂl%n{ 296

varies. To solve the problens described a curren deﬁé‘f‘@éﬂ

i t tot [ Lo . f .the eristics of
e Tyt or s, P08 e sciing, gk SOETE Rt hRERERY B, & i T St ihbacine

currenysi NRYHIRSH9G, lkﬁﬁ CHI%%HgQ[G%ﬂ? ?(?6, and power sources 507 and 508.
When the potential of the scanning line 502 varies, and the switching TFT 503 is
turaed ON, a video signal that has been input to the signal line 501 is input to a pgate
electrode of the driving TFT 504. According to the potential of the input video signal, a
C\ _ gate-source voltage of the driving TFT 504 is determined, and a current flowing between
20 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 clement 506 emiis light. Asa
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 magnitﬁdcs

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

2




5 which can control the.magnitude of a current that is-supplied to a Iight

emtting el ement regardless of the TFF characteristics: Next, referring to

Figs. 16B and 17, a brief description will be nade of a ci r cuiltd Al 208b pi xel

in a light jeid.hi POISTIE =Yoo 1ML rent input nethod and a driving
plbi ot Y Nerdifhe 506y

met hod t her eof pI X includes a signal |ine 601,
first tothird 1 ' | i 02.t 04 t i 605. TF 06
Lo 609, a capaci (5 AT oRErrobtR dSRIPS e, £ dhitted Myt dhonbe et rtsli e

t Brcuit 612 i ' d n.si I ' h :
Chr ot oncHEBe LAY HraBE, P B SRF R Rty B 568 SR Do

by wusing Fig,.17., In Fi 17, .reference nuneral s denoting respective
portions c&ﬁaﬁ’rﬂﬁl elgment, sTrogthisspiswgoing, tae furrpgt l‘muéél.‘eth‘?‘g«h@% bgeroproposed
schematjcal |y show current paths. Fig. 17D shows the relationship between
~currents fl%lglfmﬁa‘i FonstR] the mageityde\of ayanreat Hat isnypaliod tq @ light enitting) elsment
signal, and Fig. 17E shows a voltage accunulated in the capacitor elenent
610 al so dtgardgssofdhel FI ehypctaristicdeo signal, that is, a gate-source
voltage of the TFF 608. First, a pulse is input to the first and second
scanni ng |ines 60%x4gfa0ag toFigeas16B 26 1ha Hiefslcsgiptmmdvibioie Ghlc 6f s ciyouit

current flowing through the signal line 601 at this time. will be referred
to as |dat &f aAgixehowa light Bmigting déyice iempboytifne tiei gmeednt daput enéthdé®iand asdriving
flowi ng through the signal |ine 601, the current separately flows through

current pathethdd thexeaf. 1The pitddahpwiéh Fifi 6B hchded @Vﬁ%ﬁaﬂl ¢ine&j0a! Fiewe 9 ithird
between the currents. Needless to say, the relationship is expressed as

()g (. %011 stardng HbesT602 @SR G dubtentliiiie 4036 TFTs 606 A6 606N cdjAcROrdI&RenSa 10!
accurmul ated in the capacitor element 610, and thus, the TF F 608 is OFF.

Accor di ngl ﬁndhﬁig‘fxt@nﬁ(ﬁﬂﬁle&tmcnfﬁiﬁ AlchnbRtsdhlde Theit 617 id fSpdRIBN achisihal
current flows between electrodes of the capacitor 3 2 5 APR 2006 el enent
610, and chaleqBachCouyation is performed in the capacitor element 610.
Charge is gradually accunulated in the capacitor elenent 610, and a
potential differ £ | -gev 3 n: ot h . r i 0.
17E). When the po en%ﬁ%ﬁ?*&lgﬁcgh%? Vﬁ@?ﬁ hléggl %&’%ér’ig%%ﬂﬁ%s&gg’g%%ghgw,
(point A | O ), T i n 2 occurs, _
sgﬂ\gg?lg‘:li% II{ p@pgi_r%?rgggclétﬁ}lérggs cggﬁt}é ﬁ%&gctgvﬁ porfons coré(s)rm to

descri bed a since .p S

15  those shown in Fig. 16. Figs. 17A to 17C schematically show current paths. Fig, 17D
.shows the relationship bétwccn currents flowing through respective paths during a write
of a video signal, and Fig. 17E shows a voltage accumulated in the capacitor element 610
also during the write of a video signal, that is, a gate-source voltage of the TFT 608.

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

20  the TFTs 606 and 607 ON. A signal current flowing through the signal line 601 at this
time will be referred to as lya. As shown in Fig. 17A, since the signal current Iyy, is
flowing through the signal line 601,. the current separately flows through current paths I;
and I in the pixel. Fig. 17D shows the relationship between the currents. Needless to
say, the relationship is expressed as Iy, = &y + I

25 . The moment the TFT 606 is turned ON, no charge is yet accumulated in the -
capacitor element 610, and thus, the TFT 608 is OFF. Accordingly, I = 0 and Ig, = I

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




while Ir gradually decreases, the current keeps flow ng, and charge
accurul ation is contiinuvously performed in the capacitos el enent géqo I n
t he capacitor elenent -610, charge accunul ati on continues until & 200

tenti al i .th I t rod th i { te-
Dol tage of PrnbioI0RmARRE bR pBEEOR TR crpnBlon emept B, 2" °°
accunul ati on cont(i:ﬁalfeesisunti | .1he vol i}&}g&ar aches .a | evel arﬁ[} Wni%h the TFT
608 can al | ow t he CuPy ShEefiplly sosumuiaied (Bt amasiiy elemen) RiPappda potentia

termnates (B point. in Fig., 17E), the cyrrent |1 stops f|low_ng. Further,

si nce the 1‘&&6%686 i Reging) i‘{? dﬁﬂfloghal?eéwﬁe“r g’“ﬂ% té%tei?ﬂ“i(’g%(ﬂ? 1&Fi lg}’.E%méYhen the
According to the .operations described above, the operation of witing the
signal to tRficHSia) dftfsrence nihoth g electrogeshas|rgachsd IV@(:&PH'I’H Apin Kigel TR); the
second scanning lines 602 and 603 is conpleted, and the TFTs 606 and 607
are turved €955 taasd Eaind) Iy oceurpu| Ae dessribed aboveosinpe L Ao+ de israstablishddne
" 604, and the TFT 609 is turned ON. Since VGS that has been just witten is
hel d i n t heWbipdcigrastualy elesreasa1the coivent TReEps (B wing,ahmd ablyrge coeduldtipn dnd a
current equal to Nara flows thereto fromthe 20 current |ine 605. Thus, the
| i ght eni t t¢onginedushieparfadmied énthe sapdcight eledenttd10s ti me, when the TFT 608 is
set to operate in a saturation region, even if the source-drain voltage of
the TFT 608 vari el tha capagiitor elenichi 690,chafgericctiulatib \Womgnied ubtib tHel @héntial
emtting elenent 611 flows wi thout variation. As descri bed above, the

current i npdifferaatt ddiveeheoth tie aea&idagdhhmismecgméh&m%oﬂi%@i oF e rTEnGo9f
the TFT 609 is set to have the sanme current value as that of the signal

currentid dafeactista idesitdieveltdgeSNThaO 1] ¢Rargk M &eifufilidn @Rfndd3CudiIRe fITlafd | NY
{element 611 emts light with the |um nanCe corresponding to the drain

current. ByreddlieBG feb8 dthbssict 2 PrARBs 200 Sllot hy %H&ﬁ%a@ §How. | rﬁ%eﬁ Rfi5ipOf
g the pixel Is

variation in characteristics of the TFTs constitutin

suppr essed, . i I . i h i . em td |

o Do | rafudn Sohfitlaey (B ALERE 17ERL Shrkfl 1 g AOMARD! ke,

i nput net ho, i r ofres i 1 id i | npeeds to be
e oo "ol TE og T AE QLR N 503 IRELrBRRTH 4, |

precisely input to a ; . S ! rvin .
the o1 gnal ispardhs' Bl B8b RRY S5 53R P it By Sy prectinel ¥ Comprele

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 Vs that has been just written is held in the capacitor element 610,
C) the TFT 608 is already turned ON, and a current equal to Ljy, flows thereto from the
20 current line 605. Thus, the light emitting element 611 emits light. At this time, when
the TFT 608 is set to operaie in a saturation region, even if the source-drain voltage of
the TFT 608 varies, a light emitting current I, flowing to the light emitting element 611
flows without variation,
As dcscribed above, the current input method refers to a method in which the
25  drain current of the TET 609 is sct to have the same cuzrent value as that of the signal
cusrent Ly, set in the current source circuit 612, and the light emitting element 611 emits

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




transi stors, variation-in characteristics thereof occurs, thereby also
causing variation in “%.cﬁar acteristics of the signal curgent. T??%Eﬁ ?H[]ﬁi n
the light emtting el enent enploying the current input nethod,

i nfluence | Al J r i.stics of. TETs. const i L ng the pixel
and the si gﬁrg}éﬁﬁtﬁkb&gr?ﬁlﬁg&cﬁfgﬁ tﬁ)%‘e‘é‘dcé)%a%glsiﬁﬁﬁ?e@% é‘:’:“?‘l‘o‘@n@wﬂgg e
t he i nflueng i.al4 ' .characteristics of the TFTs cqonstituting the
pi xel can Be eslggbspux)ggéssggéf’ §§d %ngﬁrﬁgtcﬁgmbti%I%e sppRlicd & {lﬁélgélf FipHbRg dement; g
16B, suppression of. .l I nfl yence of. variation in characteristics of the
TFTs constituti n&nflﬁ%ﬂalﬁdﬁltﬂ? Fiﬁét Hpiting deies employing de coprrenf inputimethod, a
Her ei naft er u§i ng Fig. 18, brief description will be made of the
structure A SB&F%\tt ?‘HFFSB'P“%“% 4P Rekidee signak needscly) be presiselyetipuh ta episélgnal
line drjvi circuit that drives the pixel enploying the current.input

met hod. °>Th gg%wvrcén‘tfh%ﬁ sigdal lipe driving icircyi dgprrespomding to UgAcarmit $@Bce circuit
corresponds._to the current _source circuit 612 of Fig. 16B. The current
source ci r &lttindie 10)aised ée inpyh theasignal z0rrent toghe piel icamstitifed by PoGsilithe
constant current sources 555 to 558 are controlled by signals that are

i nput vi a reanpestors,\variationiim gharagGtistics théwof Shaursrahaicby dbd @lbsiayvaeRtién in
supplied fromthe constant current sources 555 to 558 are different from

one anot hercharmniristidseofitlxt signallceraaf is set to 1 : 2 : 4 : 8. Fig. 18B shows
a circuit structure of the current source circuit 612, in which the 25

constant current Batrisem H5light omtiah lbmeReEApRYRR’ IRS BARGt liflput method
transistors. The ratio of ON currents of the transistors 555 tlc)> 558 1s set

to 1 :1@ : idfluende byoaridiiog it ShddiReristics Bf TFH orkiiRking! igat e
(I ength)/W (gate width). The current source f‘(’:i rculi tm%ﬁé?&gl’%ﬁd&%%%%ﬁ en

can cont r oldriviiy eHVie Mo et sifffosdid. 2 Hawdhde | @Y The BRARKEL 67 \aliarion B 1al

currents having 16-gradation anal og val ues can be out put

vi deo si gnaharaclypisest bethet TRTS %Hsﬁﬁﬂfngztﬂz';’ﬁﬁfl (1N Y %gi %?ﬁ%ﬁ:ﬁ}ygﬁg%% it egtp%%bﬁy

polysilicon transistors, and is integ or e f ] (
i ving. ol rantl e ket o Taf: HOR RpIGiof offt Gl PPRtne ol Sstiln 1 "
proposed ( fcﬁ&a%ﬁ%%f TPl éo?nsmﬁﬁg ﬁ;[cesglgtnal %ﬁc&lr%aigé ?:irg'uitalrs] %iﬁ%%:ﬁlt.
is , Hereinafter, using Fig. 18, a brief description will be made of the structure and
| operation of a current source circuit disposed in the signal line driving circuit that drives
the pixel employing the current input method.
The current source circuit 612 shown in Figs. 18A and 18B corresponds to the
Cj current source circuit 612 of Fig. 16B. The cufrent source circuit 612 includes constant
20 current sources 555 to 558. The constant current sources 555 to 558 are controlled 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 issetto 1:2:4: 8.
Fig. 18B shows a circuit structure of the current source circuit 612, in which the
25  constant current sources 555 to 558 shown therein correspond to transistors. 'Ihé ratio

of ON currents of the transistors 555 to 558 isset to 1 : 2 : 4 : 8 according to the ratio

(1:2:4:B) of the value of L (gate length)/W (gate width). The current source circuit 612
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In addition, digital gradation nethods include a method in which a digital
gradation nethod is conmbined with an area gradation .:nethod &odgfﬁp[gﬁsent
10 multi-gradation i nmages (hereinafter, referred to as ‘area g AT

nmet hod) , apglocdiE k. wh Ldptal ~gr I an thod iis conbined with
a time gradation éﬁ@?ﬁég{kt%ﬁﬁcﬁggggg%%és% tr?’gfi?aglﬁ gﬁp"rcl‘lfgﬁ‘é@’ PUTEEL hayRger |
referred tQqga ' radat i.on nmethod).. | e ea .gradation nmethod is a

ot hod 1 R SRR R SRt bor -k i Fieorstenalin. Bote it e
em ssion or_non-em ssion is_selected in each of the sub-pixels, and the 15
gradati on iTEMPRPUNEH UG Moy & Repstipted gﬂYf pelvsiicen Sensistons, ;and; ishintegvallyt i ng
area and the other area_in a single pixel. The tine gradation nethod is a
met hod in &ﬂﬁ“&ﬂﬁ‘&#‘gﬁ&%ﬂpﬂﬁw% R3PS bstrateper f or med by control ling the
em ssion period of a Ii‘ght emtting element. To be nore specific, one
frame period is diSvfiessHEOpd@Bove, sopyentiongllyfa signak ine dpiigodiscuithacbipgrated
mutual l'y different |engths, em ssion or non-enission of a light emtting

el enent i s With @epwgens gsaurces girhuip das duten sproposed (fondahmple, irsfeprtoSHoh-@dtent
according to a difference in length of light em ssion tinme in one frane

period. | nRasamgntgittand ZYr adati on nethod, the method in which a digital
gradation nethod is conbined with a tine gradation nethod (hereinafter,

referred to as tilmmdgitimgtdighalngiadsithn bi:tigdspshde { Mthe @Rl Ech raeHFg?taf 0
Pat ent Docunent 1). 25 Non-patent Docunment 11 Reiji Hattori & three others,

"Techni cal gRelatioh edcth®dt id UsdniihedE @R QR Giea OpRdRAPRN2ARE 1) nfré]{rgs%m on
and Commruni cation Engineers (IEICE) ", ED 2001-8; pp. 7-14, "Crcul

() A0 liadans 0gs (1kab i BRI e R TRTRY B
al.; "AW L@ WHich Odigatd grdatiofdiieddd isPaidiihe PGS k) gl‘giﬁat%oqp et 10
represent multi-gradation ima_lges (hereinafter, referred to as time gradation method).
The arca gradation method is a method in which one pixel is divided into a plurality of |
sub-pixels, emission or non-emission is selected in each of the sub-pixels, and the
15  gradation is 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
C‘; having mutually different lengths, emission or non-emission of la light emitting element is
20  selected in cach 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]

Reijji Hattori & three others, "Technical Report of Institute of Electronics,
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Di scl osure of the Invention The above-nentioned current source circuit 612
sets each on-current df }the transistors at 1:2:4:8 by designing each 1 /W
value. In the transistors 555 to 558, there 15 occurs di sper 2i504Ri#bt he

gt o 1 angt 1 esen, WA CORGhilion ModiRRef O TR P BRZRLRL epnZuflafelput

caused by a&;dii.f; . uf act uri ng..pro and the substrate being
used. Thefgeﬁ{élfraiel,s{1 ?"? Eﬁg% f$$]&(l:%m 10{'?@8? ogggﬁ’%m?té‘fﬁh’[ﬁ?“xrﬁé‘vﬂ Preanis or s
555 to 5581%?:?553%1 Sl..y at 1:2:4:8. Nanely, each current value supplied to
t he pi xel varies dft pendi ng on each line. 20 In order to set each on-current
of the transistors 555 to 558 accurately at 1:2:4:8 as being designed, it
is necessary to nake the sane the characteristics of the current source
circuit irlgall Iinﬁs.. Namfly, al though it is necessary to nmake the sane
the chaf actePtdpiepklogymentel current source circuits in all lines, actually
this is very difficult. In consideration of the above problem the present
invention is to BeHVHRS ab; AMrLED'018, QLER-4ppy223226 rcui t capabl e of
supplying a desired signal current to the pixel while suppressing the.
“influence of the characteristic dispersion of TFTs. Further, the invention
is to provide a |light emtting device capable of supplying a desired signal
current tolRat¢ntddacument §] APR 2006 enitting el enent while suppressing the

i nfluence of the characteristic dispersion of TFTs formng both of the

pi xel and the drIRi2091-GH2&€AI t, by using a pixel of a circuit structure in
whi ch the influence of the characteristic dispersion of the TFTs is
Ssuppres@ed. The invention is to provide a signal line driving circuit of a
(new structure 5 including an electric circuit (in this specification,
referred to as a current source circuit) for flowi ng a desired constant
current in which the influence of the characteristic dispersion of the

TFTs is supngchssath offthe tiRhiiod Ne i Nvention is to provide a light emtting
device having the above signal line driving circuit. In the signal line

drivi . it t L ' ' . ' t.,nthe 10
Cirven? Sour e o e tens MEROREP e B8 SHEIF M 240 By Bt e
" . . i h t iLcuit it h
Sgnal currShi-4Rm 8245007 BB LI EAVG il "HUAS ibbiiss S Been 1o

the copst agled wipelsic® I @ HREsthld S22 §"Ble mobility, by the combined dispersion

factors of the gate length, the gate width, and the thickness of the gate insulation film

=

caused by a difference of the manufacturing process and the substrate being used.
Therefore, it is difficult to set each on-current of the transistors 555 to 558 accurately at
(} - 1:2:4:8, Namely, each current value supplied to the pixel varies depending on éach line.

20 In order to set each on-current of the transistors 555 to 558 accurately at 1:2:4:8
as being designed, it is necessary to make the same the characteristics of the current source
circuits in all lines.. Namely, although it is necessary to make the same the characteristics
of the current source circuits in all lines, actually this is very difficult.

In consideration of th¢ above problem, the present invention is to provide a signal

25  line driving circuit capable of supplying a desired signal current to the pixel while
suppressing the iﬁﬂucnce of the characteristic dispersion of TFTs. Further, the invention

is to provide a light emitting device capable of supplying a desired signal current to a light -
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Therefore, the influence of the charact eristic di spersion of the TFTs
formng the signal limne/ driving circuit can be suppréssed by using the
current source circuit. 15 The.constant current source for videbA8SR dital may
be forned ientit@EaldnyenthitiletsdBpresiginale fakinendr deti hLEhld. go the
substrate. As the current fo?pvi éllg‘% sci Snaﬁ?&t%\éhgg}rmﬁéﬁg&t}r?a@%%swﬁBﬁm%l

fromthe ogbsmiile boih sthie PHREhARIR ¥l icf}guiri1 tsi)siallr?{%gca%g)rx%ﬂsf | 1.ke. it ﬁ' F”qutghﬁi?%n

_case, as the current for video signal,~a co Bergut

correspondi : } i S-S | j.ed 0 e outside, of the
substrate ;“gg%%%eg@ﬁé{:g%éfgﬁg& #iabﬁ&ln “ 1?‘&8%@?%2‘%§HHPF‘??§C%f t he signal

line driving cireylLt- e.ipvention wi.ll be described h using Fig. 1.
In Fig. 1, the s?gkallng%rf&r?g ar &vpﬁod' “%i Acvienal; ling I‘?E‘VWBCFW‘P%// offa IpW gtrickEe
signal liE .romthe i-th line to th [+2)-th line is shown. In Fig. 1,
in the 3i g%‘ﬁ“‘f“ﬂ an gt pewt PBE#“P Sa%gcﬁ(lm tedirrediip as g gprEentsouragicircuiglfor s
25 di sposeglﬁli n eagh.si.gnal |line (each line). The current source circuit 420
has the tef A% @ desired gonstant ciprent ig whightheafluaneaphitlie charatiesistie dispersios bfjnal
is entered fr the termnal a. A current (signal current) is supplied
fromthe c 6‘?&% 1s SupRresRd. s Surther, thognyentiop isleoprovigieal light 2mittARPRC2i06 Baving
connected to the current line, to the termnal b. The signal held in the
current solftccabove pigaafilinegbityingciruitout fromthe terninal ¢ through the
switch 101. Nanmely, the current source circuit 420 is controlled by the
setting signal i Mfpthe signdliim diing einciitalf the idveations U pighS0 N sqUh RNt
is inputted fromthe termnal b, and the current in proportion to the 5

/51 gnal 1@ ur cementisgurse ciyatit fisposct e et st lfing, byTiiengs tﬂet(ﬁhst&ﬁ]cuirr%néjéo%&%%&d
(between the current source circuit 420 and the pixel connected to the

si gnal | i neideorsiged weBie aumpbiitrsdhideycirciit &ith! BB sighal ChRert e Hal %he“?ﬁli of
di sposed in nutually different lines, and the on/off operation o tf‘ye

swi tch 101flosimpnhe @uiedr by gropsitioh @UES coliEntOBSIAH SR %corf(nf iv’i‘&e%hglggax
witing of the signal current 1nto the current source s ol R TR {the

operation fihereft th@hfluefce @ﬂtﬂé‘é‘l&a:&&éﬁﬁi&tdissﬁc ?r)f/’@lfth@t[il?% ﬁfn%%ing ﬁ}et)slﬁ%%&“ﬁ on

according to the signal current so as to supp e curre

to the si gaﬁbingw&ﬁamMPP%SMS?&%@@%%%%%}#E%@%? t.hat the current

source circuit 420 can supply the’sig referred to as the

tsﬁfat | o5 oper at i Offhe APRstAd CuRRF Q)tuir(%"fcjrqyidéoug%ll&iimn% bo ?or?riie%nl%lteg?alﬂyr V%P[lt'l tlEeO
signal line driving circuit on the substrate. As the current for video signal, the current
may be inputted from the outside of the substrate by using the IC and the like.

In this case, as the current for video signal, a constan‘t current or a current

¢ corresponding to the video signal is supplied from the outside of the substrate to thc signal
20  line driving circuit.

Thf; outline of the signal line driving circuit of the invention will be described by
using Fig. 1. In Fig. 1, the signal line driving circuit in the vicinity of the three signal
lines from the i-th line to the (i+2)-th line is shown.

In Fig. 1, in the signal line driving circqit 403, the current source circuit 420 is

25  disposed in each signal line (each line). The current source circuit 420 has the terminal a,

the terminal b, and the terminal c. The setting signal is entered from the terminala. A

current (signal current) is supplied from the constant current source 109 for video signal




pi xel or another current source circuit (the operation-of the signal
current output by the*18 current source circuit 420) streferrfg to as the
i nput operation. In Fig. 2, since each control signal entered APRHMGT i r st

current sowomectidr @uihe chdknalifk, thahs eanthl W MER iSRRI i tHcCHlirtent 28urcs
mutually different, of the first current source circuit 421 and the second

current sowircsit d20dslioutph? Zon0P B RARAI Bihiddgh 6 biieh 208 ANhRBy, B clis
ot her perforns the input operation. Thus, I'n each Iine, the t operat1 ons
can be per kgiireE Girliit P05 ' Q& ' b Lt evi
I ncl udes a panel 1\/\/nlére tlﬁe(%gitrgg?é ggrt??\éﬁtﬁhhﬁnﬁ%Iﬂ&dgeﬁir%%ltﬁrﬁel%n&%@gﬁ% 3, €
el enents a | e dr g vy ' |t e I t.ween the
SUppIeR AP B i BrinpLacl Adhmithe Rl ok e BB RERB MR o ¢ e

subst rate and a cover materi nmouhti n

Cor rospands ! est 38 Teod B (RBRALE ) THE SHRE 1k aged BlRR ke
and o secosaeRebetiehfn BF bRt DBt Sl ignitdinecerboivech Rl

of signal |jines

a shift regjster, d a cgnstant current source for video
oi gnal . whiCS RURSRNRE repiSAZD disposerlin tputyally disfetens dipes. camd the on/pft opprosion

source circyit is dispgsed in a first latch and the second current source
circuit i sogft?p%%‘ﬂ’g‘ ll%ﬁ 15, contedlsd by adatsh pelse first current source circuit

i ncl udes capacitiye nmeans for converting a current supplied fromthe
_constant current s onceatiog foy figishing; wrting ofithe siguall quatgat inde ¢y ditnant tsoume 5
sanpling pulse supplied fromthe shift register, and supplying neans for
suppl ﬁﬁg &lcyily ﬂ?@ fihe operatiap Sordettipsttbe sigoalowmat, tledopesitiongfor settidg atrmrdiag ond
{current source circuit includes capacitive neans for converting a current
suppl i ed f ite#he signat icpgent|satasito supply thevamiicayim, prapartivd ite thet sigieal badrah, giid ke,
and supplying neans for supplying a current corresponding to the converted
vol t age. 1@pFlagon fiomssttingrsorthhtahe surant aowicg Rituit #2@cali supiplothe isfehli furfRY)ing a
first and a second current source circuits corresponding to each of a
plurality otfesednaks the setting apabiidi, and giesipetationEokuppBiBEMS s{ghal SurdenDRY é
nunmber including 1 and nore) of constant current sources for video signal,
whi ch is clpitedoir einbthe citedt Saick Rerchit (e TR ofSAL sEMal Lhirdtit loutput HySROSed
inafirst latch and the second current

15 current source circuit 420) is referred to as the input operation. In Fig. 2, since each

control signal entered to the first current source circuit 421 and the second current source

circuit 422 is mutually different, of the first current source circuit 421 and the second .

current source circuit 422, one performs the setting operation, and the other performs the
() input operation.  Thus, in each line, the two operations can be performed at once.

.2 0 | In the invention, the light emitting device includes a panel where the pixel portion
having the light emitting elements and the signal line driving circuit are sealed between the
substrate and a cover material, a module by mounting IC and the like on the panel, a
display, and the like. Namely, the light émitting device corresponds to a generic name of
the panel, module, display, and the like.

25 The invention relates to a signal line driving circuit having a first and a second
current source circuits corresponding to each of a plﬁrality of signal lines, a shift register,

and a constant current source for video signal, which is characterized in that

9




15 source circuit is disposed in a second |latch, the first current source
circuit includes capaditive neans for converting a cuirént obtained by
addi ng each current supplied fromthe n constant current sourcg§ APR1R00§i deo

signal into a volkafift cRRERIDURS difud i§ aﬁgbéeﬁgn!%uﬁl%?lawp%d A doEQHT Llifent
shift register, and ‘supplying nmeans for Supplying a current correspondi ng

to the conkeircedirvsit s@poselin@cHRAQRY, Current source circuit includes
capacitive neans for converting a current supplied fromthe first |atch

into a volt age, j I *Ale . S | wi ng neans for
suppl ying a curr éﬁfﬁg’gg?lg%étgﬁul ﬁ&ﬁ%ﬁo‘?t“ﬁy d(?gﬁ?f%rg ﬁlgg nggﬁsﬁare&)ngﬁlgmlg%cw; ent
val ues suppj f t_current.sources.for video si | are
sot 't 2: pRubita SO hEBode SRREHAN ol BF ik $ST i gt e fiting
circuitghayj . nieces,.of .current. ..source ciycuits corresponding to each
of a plor a#‘pgmgg %éllgﬁ nsgpplller‘%g?fn the shifty mﬁ@gqr’s?‘é{ ,S“%Phﬂnﬁ mfﬂ“ép % Supplymngaa
nat ural nunber .i ncl Udiﬂﬂg\ghp nd rmre%{jrof constant current sources for video

10 2 5 APRIHEY Orgppon Goovested voltagei 4y in that, of the 2xn current

source circuits, the respective n current source circuits-are disposed in
respective first &e@égoﬂ’d“’%\tsew&m{cﬁﬁ ncludes emaciiygr means farusanyedingposed
in the first latch include capacitive neans for converting a current

suppl i ed f CHFFRIagYPDbied tfram the dfirst Jatch dugor arvoltegrur asserding tyiaddich putpealkand nt o
a voltage, according to a sanpling pul se supplied fromthe shift register,
and suppl yHPR}YMEareans & sypplpingiarmureentemrespunding todbpomvierted voltdgee convert ed
vol tage, the n current source circuits disposed in the second | atch incl ude
capacit®ve neans Thednventionaclatendo a signal dint doivirgy ciedhitlyavadh figstemdha SeebhENnt
éUppIied fromthe first latch into a 10 voltage, according to a |latch

pul se, and couppt spuryg cireaits cdrosspending ¥o eghafalplumlity oft@pia $ines)di It r&pidifre
converted voltage, a current obtained by addi ng each current supplied from

each of thend nopiecesr(h is & autued naihibet idcluddh® PAAE thdrd) S @nSRROAGdnREGRcA! Br
supplied to the plurality of signal lines, and the current val ues supplied

from the nvidwosignl, which Bthaseuiieabinftef vi deo signal 15 are set at 2:2':
C.. 2.

fhc first current source circuit is disposed in a first latch and the second current
15  source circuit is disposed in a second latch,
the first current source circuit includes capacitive means for converting a current
obtained by adding each current supplied from the n constant current sources for video
~ signal into a voltage, according to a sampling pulse supplied from the shift register, and
C ) supplying means for supplying a current corresponding to the converted voltage,

20 the second current source circuit includes capacitive means for converting a
current supplied from the first latch into a Volt.agc, according to a latch pulse, and
supplying means for supplying a current corresponding to the converted voltage, and

the current values supplied from the n constant current sources for video signal
are set at 20:2: - 2",

25 The invention relates to a signal line driving circuit having 2xn pieces of current

source circuits corresponding to cach of a plurality of signal lines, a éhift register, and n

picces (n is a natural number including 1 and more) of constant current sources for video

10




The invention relates t9 a signal line driving circui t -having (n+m pieces
of current source cikcdits corresponding to each of a plurality of signal
tines, a shift register, and n pieces (n is a natural nunber 7 né&PRutllhg |

and nore, @@lm,mﬁcﬁgaﬁmﬁgwﬁqﬂgt,sour ces for video signal, which is
characterized in that 20 of the (n+tm current source circuits, the n

current source ci i i aTely . i tch and the in current
source circuits é’r?g”h%ihgﬁg‘rs"zﬁﬁf% a scei:(lzllg{r;:i ’Itg%(rzS?’E(f%vgn%ugﬁ&rseoﬂffcesgﬁcrué are

circuits di%g%“if&l’%&gﬁﬁ‘rsa‘}d &E:&bd iaﬂc%%#fde capacitive neans. for

converting a current "su red Trom eac the n constant current sources

for video signalglpt vol t age., accprding. t S i.n ul se supplied
fromthe shift rélglf% Is%tcgeifr?maérzod' r&ggt%a‘ﬁﬁﬁiﬂoﬁ We@ﬁg“?tgg&)’bdﬁ P@‘? ﬁ‘@’aﬁlt‘(‘,’g ReEHE
corresppnding to the converted yoltage, the in current source circuits
G sposch s OPRelibG.£ SPER Spalitd BENY karboh 15 ot CoRSEIRS cRBPMCNIREF Eoyiden
current obtai nfd b% gﬂgi ng each current supplied fromeach of the 11. 2 5
APR 2006 n SERT BR? 230lirge 4eroiding © sapelineapylse supplied fiom thet shift iregistera and
vol tage, according to a |atch pulse, and supplying neans for supplying a
current corPeRlpBEImGgs foy SPH@YW@HWSP@g&gM e conwsticdivoltage, val ues
supplied fromthe n constant current sources for video signal are set at
2:21: ..:2 5 | n then spgend|sonicp girgpitsdisgpsed indthe second ddteh inolndn tapwitivemeeahs r st
"and the second | atches having each current source circuit are disposed.
The cur r entfosenmvesingiaraugient dhieinnd by ladding epghl gurrgt supplisd froth thé Girst &pelcintd ¥ €
means can supply a current of a predeterm ned value w thout having any
effect1of tviobaghhaaotdimg 9bi & dichppuke,0andfsupplgirgr arahs tfor Ssugﬂyﬁigng Efent
\circuit itself. Further, the current source circuit disposed in the first
| atch is caotresfondilg 16 tecaaveiteibvdlmgthe sanpling pul se supplied fromthe
shift register and the current source circuit disposed in the second |atch

i s controlled aceofutidhg obfuifiddeby atl@ig RiALS ussiNubpled 18M edA ML S Sfrent
Nanmely, since the current source circuits disposed in the first and the

second | atsotiRs cRESSCIISHIsOd trflle RYcomM 1448h hoé sHppiiears e O@hﬂ'ﬁ?}! éﬁsi% {iffes ;Eﬂdl ed

possible to take a long tinme for the operation of converti ng e sup

current to a vol 4RgeuRdH WRIE QuPBdE.ANEY S bffent GuBEEH: 5 @lYsignal 1€
signal line driving circuit of e I nventl on&ggt%a%e a&op?e[g In bocfeﬁ ogmg-he
15  aresetat 2%:2': .. 2"

The invention relates to a signal line driving circuit having (n+m) pieces of
current source circuits corresponding to each of a plurality of signal lines, a shift register,
and n pieces (nis a natural number iacluding 1 and more, n=m) of constant current sources

C for video signal, which is characterized in that
20 of the (n+m) current source circuits, the n current source circuits are disposed in a
tirst Jatch and the m current souice circuits are disposed in a second latch,

the n current source circuits disposed in the first latch include capacitive means
for converting a current supplied from each of the n constant current sources for video
signal into a voltage, according to a sampling pulse supplied from the shift register, and

25  supplying means for supplying a current corresponding to the converted voltage,

the m current source circuits disposed in the second latch include capacitive

means for converting a-current obtained by adding each current supplied from each of the

11




alo radati on net hog~and the digital gradatipn nethgg. In the invention,
?Ee TI%Tgcan be used in' place of a transistor using a deneral nonocrystal,
a transistor using SO, an organic transistor, and the |ike. 2G APRellS
i nventi on i wcurenpsoueleiraitsidispobed dntke Hist KitdMinfd 4 %l'tége,h@cﬁbfagg J&%I l%ﬁ;i)%lse,
current source circuit. Further, the |nv§§i!i£{|s t prizlgmgﬁqrggter'stic
emtting deardsepplyj €andfor SHPPRIBSSEREnt BfirdsPéldifN &S ¥ : >
di spersigon of tﬁpeﬂ?% form ngpplg(;%?sof t he pre %n?‘h?%% J(%rlw?léag& it

furth uppl the deti N re to.the light ..,emtting
clerent. by using oS aupPAGE RomcHE nCRnsliRl Bubh so¥ises B sidacuemy

' I St ' ' TFTs. Brief
the 25 inf Bpl.t.hgecharacteristic dispersion the of the o
Descripti On&g?&?ﬁ% %)r'avmfzngs 12 Fig. | is a view of a signal line driving

Fla s s a vi ow rosignit Bhe il S e iPadiioi, the st and thy sopomd faighos.

. i . . . . . . . _ . . ) 5 . . f a
o gnal |1 naee Rl urichl ol Sl G ishosed, | Bhes bisrons piicaicigni hastng the
iL?Pgnt !sge o o réui ts. ig. 7.1 s- a circuit diagramof current source
circuits. Lélgi‘g @y BJSE Ay a@ldrlgfﬁlg‘?paﬁﬁ'é’ﬁr‘%%“%f:a’t Snrine cygentcef apredeteamsinedvalue 9

: : : . : 10
' circuif.di agram of a constant current source for a video signal.

Fo. 10 1 "UoF dariecinygrtiiet of e ebpradteratic dispesyion of the badsiston foiming the
signal. F a_di agram showing a light emtting device. Fig. 12 is a

ig. 11 i Cle T P ; ' '
view of t hé’?';ibléé%f‘?&nc:@“%‘wfathﬁ@mentemwm sigoudledispased ity fifsB litsh & eontNed
di agram of pixels of a light emtting device. Fig. 14 i s an exp! anatory
view oft%a JCFg (Peths sampling ipulseraupplind fromethici shift regifterastl thkScurfen® s¥h@y Of
(a’light enitting device of the present inventi on. Fig. 16 is a circuit
di agr am of Cyrcsziégéspmedain Khegtecomhlatchiin gordentied accdriiipig (3 the 18tcR PuRs BUFHRE T oM
i ' ' he light emtting device. Fig. 18 is a
vi ew of operations of a pixel of the lig g
view of a dbe pwpidesoNrmelys sinceiite.current source circuits disposed in the first and the second
latches are controlled by mutually different signals, it is possible to take a long time for the
operation of convesting the supplied current to a voltage and performs the above operation
15  accurately.
The signal line driving circuit of the invention can be adopted in both of the
analog gradation method and the digital gradation method.
In the invention, the TFT can be used in place of a transistor using a general
C\; monocrystal, a transistor using SO, an organic transistor, and the like.

20 The invention is to provide a signal line driving circuit having the above current
source circuit. Further, the invention is to provide a light emitting device capable of
suppressing the influence of the characteristic dispersion of the TFTs forming both of the
pixel and the driving circuit and further supplying a desired signal current Iy, to the light

emitting element, by using the pixel having the circuit structure for suppressing the

25 influence of the characteristic dispersion the of the TFTs.

Bricf Description of the Drawings
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20 Fig. 19 is an explanatory view of operations of a current source
circuit. Fig. 20 is an }expl anatory view of operations of a current source
circuit. Fig. 21 is an explanatory view of operations of a c 532@ q?JE’)ur'ce
circuit. Fig. 22Hig laisuivésw of a sigraliline @rieirediice@s t 0 which theU% 4
invention is applied. Fig. 23 is a view of a signal line driving circuit
(3-bit). 25 Fig. Fig Jis aviet 6P Signl il @ving diftgidr i ving circuit (3-bit).
Fig. 25 is a circuit diagramof a constant current source for video signal.

Fig. 26 is a cir@t3 iﬂia@%#&ﬁ’ﬁigﬁal‘lﬁl@%}ﬁﬂ%&fb‘hftgi‘.tbitsﬁ.%ﬁt e for video signal
a

13 2 5 APR 2006 Fig. 27 is a circuit diadgramo tonst'ant current source

for video signal FiFidis a38v 8f &sichd1Gihl b @gr H&ycurrent source. Fig.
29 is a circuit di%grar?] of a ClSJ1 regitﬂctg{)%r .I%ki?g.bﬁéo is acircuit diagram

of @ Susrent SOUEE.s Ralidly ofdsipRaidint! dibild A B.0T @ surrent sour ce.

Fig. 32 is a circurt diagramo curren ig. 33is acircuit

di agram of a currgnt. - Fig. 34.is vi ew.showi ng a signal line
driving circuit. ﬁ%%l??z%%%&%dgg&%% ML UYHE Tine driving circuit.
10 Fig. 36 is a y.ew.showing.a signal line driving circuit. Fig. 37 is a
vi ew ghowi ng a s;ﬁé%\gfllslaicﬁg‘“gﬂaﬂaﬁgo ‘F‘V{?BHO.“W‘F‘P&'.“%%B is a view showing a
signal line dri ViFnéSC'i rcuit. .Fig. 39 is a view showng a signal |ine
driving circuit. “&ESgS afgropit dideram of umespt syree airegitsl | ine driving circuit.
15 Fig. 41 is a (i:i,rcu_it di agram of a constant current source for video
signal .. Fig. 42%& 94 gicireyit diagragyebmeanstant ewnent senrcefor peideosigmte f or

video signal. Fig. 43 is a circuit diagramof a constant current source
for.vid8o signal Fig-A0ds agicyitdiggrany ofis conglantmarenofowcectons viked sipmat. ent
source for video signal. Fig. 45 is a layout view of a current source
circuit. Fig. 11 is a diagram showing a light emitting device.

Fig. 12 is a view of the appearance of a light emitting device.
Fig. 13 is a circuit diagram of pixels of a light emitting device.
* Fig. 14 is an explanatory view of a driving method of the present invention.

i5 Fig. 15 is a view of a light emitting device of the present invention.
Fig. 16 is a circuit diagram of pixels of a lght emitting device.
Fig. 17 is an explanatory view of operations of a pixel of- the light emitting

device.
C Fig 18 is a view of a current source circuit.

20 | 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 opcrations of a current source circuit.
Fig. 22 is a view of electronic devices to which the present invention is applied.
Fig. 23 is a view of a signal line driving circuit (3-bit).

25 Fig. 24 is a view of a signal line driving circuit (3-bit).
Fig. 25 is a circuit diagram of a constant current source for video signal.

Fig. 26 is a circuit diagram of a constant current source for video signal. .
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20 Fig. 46 is a circuit—diagramof a current source ci_{r',-cﬁ_u'it. Best Form for
carrying out the Inventioén [Enbodinment form 1l In this enbodi nent form an
exanple of a circuit structure and its operation of a 25 curl gifR 3ebrce
circuit 420 whi chgj .z’plié)y&m&-%n If j J W ir.cuit. of the
present invention g\?\n Il be desclr ezi. qlqﬁh?t éﬁ#{é{n#g%,fSEVI & fl‘F”Wﬁ’ si gnal

input froma term |1 14 2 5 APR 2006 pulse or a
MERRhR s § SRR A D3 Uenl by

| at ch pul se output Troma s [ Tegister. [er words, a setti ng si gnal
input fromthe t b .| 1 g, 1 _corresponds to the sanpling pul se or
the latch pul se. nggéa%rr%@ecﬁ?g?%f’éﬁﬁ“gﬁ? HE®set ting operation of the
current source ci Ef:u'bf)isélgo. isUi)erfor?ed in accordance with the sanpling
pul se or the | atchepal & SEPBLUPAFPD R ARUIER; uGeegi ster. 5 The signal |ine
driving §i rcuit og.tt‘g,i.i nv.ent.i(ﬁn has a shift register, a first latch -
circuit and a secbifd”t &t tAFQILUpgram of g CuFERtouEstd t he second |atch circuits
have current sourgce_circujits, respectively. That is, as a setting signal,
a sanpling pul se {&agﬁ?F%%I@la%H’iﬂquarC@gﬁs*t@chs input to the termnal a
in the current source circuit of the first latch circuit. And, as a
setting signal, aFigap2hs poirenit disgrpmmia cugreptmouteerninal a in the current
source 10 circuit_ of the second latch circuit. In the first latch circuit,
a current (a si gnHlig iy ewiey showinga sigud tinddriingicienit.s supplied to perform
the setting operation in the current source circuit of the first latch
circuit in concurFigngd8 isw viewtshewmnpdigig lipsdsieingisewit. from the shift

regi ster. Subsequently, the signal current stored in the first "latch
Circuitl®s out put Figo36 liea sieoshdwily d dixed liak deivin dirduggoncurrence with the
(I__atch pul se. At this time, in the second latch circuit, the current (a

signal current) OHigpAY if 4 oltwidhewlig Highaliab dfilng\iskuit s supplied to perform
the setting operation in the current source circuit of the second | atch

circuit. SubsequeRid, 38 is 4 bRwShewa] &M@ﬁa@ﬁhe%ﬁ@fng‘iimt_t he second | atch
circuit is output to a pixel via the signal Iin& Briefly, when the current

source circuit of Figgokd £ dhew! bt digtil linP Sl ATkl 20 setting

operation, at the sane time, the curr source-circuit of the second | atch

circuit outputs %‘%24@&95‘@1"«3#‘3‘1{5&/5@21 g‘ignatl ﬂﬁcﬁi‘iéﬁllg’cil%ul it I's, performs input

operation. Then,

15 Fig. 41 is a circuit diagram of a constant cﬁnent source for video signal.
Fig. 42 is a circuit diagram of a constant current source for video signal.
Fig. 43 is a circuit diagram of a constant current source for video signal.
Fig. 44 is a circuit diagram of a constant current source for video signal.
C-} Fig. 45 is a layout view of a current source circuit.

20 Fig. 46 is a circuit diagram of a cusrent source circuit.

Best Form for carrying out the Invention

{Embodiment form 1}

In this embodiment form, an example of a circuit structure and its operation of a
25  cumrent source circuit 420 which is provided in a signal line driving circuit of the present

invention will be described.

In the invention, a setting signal input from a terminal a represents a sampling
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current source circuit of the first latch circuit performs input operation
in concurrence wth the/latch pul se, in other words, when the first latch
outputs a current to the second latch, at the same tine, the ZhAPRAM6

sour ce Cir Cighlse@f al HRh FRIRhthidierdin YSKike FdSatGUT 'il?glhe?ar g g%tgfné%l%l:angguﬁ t

first latch to performthe setting operation. escri

I s possi bl e figm Hﬁ;rtEﬂﬁi'ﬁhfzf‘ ﬁoi b&gcsﬁgﬁésg{ﬁ't g sﬁﬂ lighﬁlﬂ(lse[ tﬁrl&g gﬁ%r ﬁglscon In'th

each latch sinultaneous ret

t 2006 d

accurat ol y. PR BRid “‘%%Q‘Sﬂ%%%ﬁ%cur L Srish W%ﬁw@%é&ew o

| h | . Theref th

cur rent - pr oft et A EE SRR e g Il it o tisebise <i gn
t t b di | 5 Not e t hat

hifereB s er “had®s "G B A ing N OF theoRveasimiie » M Sogibop achist idls

(FFs) in a plur L A clock signal (S-CLK), a start pul se
(S-SP), and"Hﬁ“‘ F‘H é‘rﬁeéamg "’(S&E%‘F‘@halwm thr gecong datch circtits Isdviefdurrent

register, and sigpals serially output according to the timng of the input
signal s ar e SCHCE EH ULy pesPae]! {M sé@lat isnaga gettieg\signak arsempling pulse ditpgt from a
sw tches 104, 105a, and 116, a transistor 102 10 (n-channel type), and a
capaci t or eshifewgista s mput tathe terminal gan ¢hsourrant soobd aigenitvershe first 14teh circuit.
transistor 102 corresponds to the current source circuit 420. In the
current - souddd, @b racssitting) 8ignak hclatohi pudte iOihpane Hetesiitat A A0Ha cfent suied
ON by a signal input via the termnal a. A current is supplied to the

_cur r ent18ourcieuit of the setondflattheirduit st | atch circuit via-a terminal b froma
{constant current source for video 15 signal 109 (hereafter referred to as

constant current $outie firstQArh IRORCA @drrbdt @ SiPhdlkrent) 76 (¥ VRRS datdBle :sa”d
a charge is retained in the capacitor elenent 103. The charge Is retalned

in the capasippifedetoapEiml®3 sefin! oﬁer@ma%rﬁetcuﬁeﬂpédu% I:ﬁ&mf M‘ﬁlgcﬁr@ts fa

current source 109 becones identical wth drain current

transistor &f2uit Al (ddaEurréhct UHi@Nkhd Ssafiptp g ?ﬁls%ooﬁ Qt Cﬁl‘&%e?ﬁ %ﬁc%gﬁzﬁ; ent

circuit of the second latch 20 circuit "vi he ter

Sour o PR  t U BkE n Tuc DOERE o B B0
15 latch circuit in concurrence with the Iatch pulse. At this time, in the second latch circuit,
the current (a signal current) output from the first latch circuit is supplied to perform the
setting operation in the current source circnit of the second latch circuit. Subsequently,
the signal current stored in the second latch circuit is output {0 a pixel via the signal line.
C | Briefly, when the current source circuit of the first latch circuit performs the
20  sctting operation, at the same time, the current source circuit of the second latch circuit
oufputs the signal current to the pixel, that is, performis input operation. Then, the
cutrent source circuit of the first latch circuit performs input operation in concurrence
with the latch pulse, in other words, when the first latch outputs a current to the second
latch, at the same time, the current source circuit of the second latch uses the current
25  output from the first latch to perform the setting operation. As described above, since it

Is possible to perform the setting operation and the input operation in each latch

simultaneously, more time can be spent on the setting operation, and the setting operation

15



el ement 103 until the ewurrent supplied fromthe current. source circuit of
the first latch circdit' beconmes identical with a drainicurrent of ﬁhe
transistor 102. Then, the switch 104 and the switch 105a are taied UﬁFF_ by
a signal i eanbe\dode addurtbl. t &1 Addifidn,3he S3nal UBSHY froviled $6n] (e V@({c%i{%%ﬂiﬁg ned

charge is retained in the capacitor elerrent 103,” the transistor I'S

| nparted WHab %mgg ' | QMM : r i |
correspondi ngat o that g?ﬁ%\‘lﬁiehfgscfngtggﬁlvﬂ%&%}éehﬁ{ ?H\tgréfg%f ?Kg%‘ﬂtehcrs@mﬁ?{éﬁﬁgﬁfe%ﬁ)d
the 16 2 5 i A ngdql.nt: Gl kye state ..in the
(he 16,2, BEGRRYRe, SHabid Iy Poob ok Vi SRR BUGVR Sl

termnal c - ent source circuit of the second |atch
i inlde (BGy Sy

circuit. ince the gate voltage of the transistor 102 is
mai nt ai ped at a etermned.gate voltage by the capacitor elenent 103, a
drai n cgrrent corr?(étgg%atrtlgisﬁ]gfpm?%{btaﬁé’sé'iuﬁﬁ'é‘fl h’ﬁf%?" I\%aﬁll’?q’(g&%‘%f’ﬂﬁf&ﬁ‘ltﬁthe
drain regi f.the transistor 102., Further, i he current, squrce circuit
of the secgﬁggl i 3 Rlurplity pf columps, r‘bér‘ftjoci(lwl (g‘(ﬁﬁé’ Biskadt pelse heSFPagandoant he

signal ling via the termnal c At this time, since the gate voltage of the
transi st or lﬂwqucqﬂﬁ? ﬁgﬁqlr(gbc%@b)aafﬁr%tt@@ﬁ #hufl register, il sigaelsi serialip output
capacitor elenent 103, a_drain current corresponding to the current (signal
current Nar2gsording tgthe timingof the Wputsignals ara celledsampling palsesns t hr ough t he
drain region of the transistor 102. Thus, influence of the variation in
characteristics dn Hige68s angirovitongludings switches g4t h85i gdal 16, lai mansikstérv 107y
circuit is suppressed, and the nmagnitude of the current input to the pixel
can b&0Ocorprebnrsl tyf)eawbacapaditon cletrent 103 ordiolding asyite-cburk® 4ohagt Vheof
i\[s_\,ivitch 105a is not limted to 15 the structures shown in Fig. 6A For
exanpl e, t Hbe Gansigoul(2 comesfpmds ticthe ichatntaoercs cdenind20.t he switch 104 is
connected to the termnal b, and the other side thereof is connected the

gate el ectrode oflntthecitansbeice cirtoi? 420, de @RacsH 10£ and thd@vitoN 103 21O Rendd
connected to the termnal b via the switch 104, and the other side thereof

i s connect dOiNtly &hgaWMiRgl vid Ghe tef@ial at N sirdik s TR¢piadadiol e SWehCbhutdPa
are controlled by a signal input fromthe 20 termnal” a. Alternatively, the

switch 104 cifeyit R tHé sipAIREh RREVESN 4 REmERH B #Gth alcoSEnt Brent source for video

15  signal 109 (hereafter referred to as constant current source 109) connected to a current _
line (video line), and a charge is retained in the capacitor element 103. The charge is
retained in the capacitor element 103 until the current supplied from the constant current
source 109 becomes identical with a drain current of the transistor 102,

O Further, a current is supplied to the current source circuit of the second latch

20 circuit via the terminal b from the current source circuit of the first latch circuit, and a
charge is retained in the capacitor element 103. The charge is retained in the cap.acitor
element 103 until the cument supplied from the cufrent source circﬁit of the first latch
circuit beco_l_ncs identical with a drain current of the transistor 102.

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

25  the terminal a.  As a result, since the predetermined charge is retained in the capacitor
element 103, the transistor 102 is imi)arted with a capability of flowing a current having a

" magnitude corresponding to that of the sighal current Iy,,. If the switch 101 and the
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gate el ectrode of the;Hkansi stor 104, and the switch 105a may be di sposed
bet ween the termnal ‘bh'and the switch 116. Specifica-ﬁll\y, referri Pl? to Fig.
28A, lines, switches, and the |like nmay be disposed such that hdPR 2006

connect | on sivaich 8okt iihed ISP Windubeft Srai@ 8 M %ﬁﬁﬁtlr‘srﬁug?egéﬁé%{ oBhe; first e

operation, and the connection 1s structured as sho

I nput oper kP Bircdin€ QLR i ' .~ khe nunber of switches, and the
structure are not l’[e;aart | culvéf%;éW%at%El?wigo ?%cumt%%e CHCH a1 ther seeppd

source Cir gi of A Firel, +: A, .t he,.signal .sett] operation (setting

oper at i on) q%‘r:\%dtg et'si%{;%]% tl"%ﬁhﬁl??cnt&c&g r‘ﬁl"iagﬁ(’% a‘%ﬁm%sﬁf%rl&?i%ﬁlﬁﬂﬁﬁnfﬁéta

pi xel or the. t ourge cirguit, that is, the current outputting

oper ati on 55 ?%dr%]%trrﬁlg&g u%aiee ?ﬁ%%:u?)b glccqqpegfqr el Ugea g&rin spmert coresponding

si mul t apeo w2 Referring.to Fig. 6B, a circuit including a switch 124, a
switch 25,%'&%%@?%&?{%? h“iﬂ?‘”ﬁ Fhfgﬁh%ldr@‘yp%}f?ﬂ of thaparsistor 102 ement 123 for
retaining a gatezsource voltage VCs of the transistor 122, and a

transi stor 126 (ﬁyﬁﬁ%fnﬂthet%P}S’é’}'"W%§H@nﬁgfﬂ!@ sepandclataheditcuitpa cament flews t
420. The transistor 126 functions as either a switch or a part of a current
source 101 firiixel emnegted o thecipnad Ainesaifiodonninelic. ALGs tifve, Sinkd e ghed
and the switch 125 are turned ON by a signal input via the termnal a.
Then, in tKeltager pErihe Joamsistorc102 ié tmaiftaided it & preddtoingifed ightdlivbltagd FHKENt
is supplied via the termnal b fromthe constant current source 109

. connect ed tapacHer clgmeah03,i mdraimnokrentaioavegfoniding! ©f th: Rafteht(sigh81 SRS II],0

el enent 123. The 15 charge is retained therein until the signal, curre

t
+Aat a 30 owoufpub fioh éhecfirss latoh cironit Elws Golehethd WRaiaeeiFRs Qltah &.%J bh a
‘fdfiai n current of the transistor 122. Note that, when ggﬁe svmetc fﬁwlbg

turned ON, Thirsdeflacrgatof tiovimeiod th CRABYERQ of et ARG ' g sBht 1O
OV, the transistor 126 is turned OFF Further, in tﬁgst&%g?%lggrﬁltu}ts .'!Pgéo’lg%gl

ci rcui t of linberistganebultat 6hb4sed] dnd e MBARILY hEVorrofOinb bl BigdkPRI | e

via the termnal b fromthe first latch circuit, geis d
I n the capacoitfgiled! enment 123. The charge is retained therein until the
current flown from the first latch circuit becones identical with a drain

current of the t1raObsdeRtion Suctlid 6 the switch 104 and the switch 1052 is not limited to

15  the structures shown in Fig. 6A. For example, the structure may be such that one side of

the switch 104 is connected to the terminal b, and the other side thereof is connected the

gate electrode of the trausistor 102; and one side of the switch 105a is connected to the

-terminal b via the switch 104, and the other side thereof is connected to the switch 116.

Q} Then, the switch 104 and the switch 105a are controlled by a signal iﬁput from the
20  terminal a.

Alternatively, the switch 104 may be disposed between the terminal b and the
gate electrode of the transistor 104, and the switch 105a may be disposed between the
terminal b and the switch 116. Specifically, referring to Fig. 28A, lines, switches, and
the like may be disposed such that the connection is structured as shown in Fig. 28(A1)

25  in the setting operation, and the connection is structured as shown in Fig. 28(A2) in the

input operation. The number of lines, the number of switches, and the structure are not

particularly limited.
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that, when the switch ~324 is turned ON, since a gate-soqurce voltage VGS of

the transistor 126 is'tset to O V, the transistor 126 s turned OFF. 25

Subsequently, the switch 124 and the switch 125 are turned OFF.5 ¥R A6

result, since tHa the esiedrrsoune &icin 420 dfFis 641 Medid Ltor ..

el ement 123, the transistor 122 in the curéerf?’ sou}gggl %c??n&i%?%imtﬁgﬁ'f’gr st

| at ch ci r cuiperation) ad teadomil il Babhlib Vi i 2009 . fdowmng a
B G BURE R o} Pl ety AR o (b hyeehe

current having a magni tude correspondi ng t e Si

laata. |f soligessitdu@h tﬂa@ks,(ﬁlie%ﬂpfg&gﬁ%ngﬁéérw& 2‘#{1} glg% ?ligge urned into

the conductive state, a cdrrent curr SPRUGP (Cirgpit ¢ e
second | at @ﬂnﬁdt%'ﬁeﬁoﬁh@déi@g&ﬁ% | c. At thi's tine, since the gate
IS

~voltage of the transistor intained by the capacitor elenent 5 123

at a predetermn . , drain current, corresponding to the

si gnal gur rent | g%glj{n It%%ll 'ta%rioau‘gﬁc'{lﬁé‘dd'ﬁla’}%a ?@B?Ibﬁz‘gfa %Wl%ﬂéngit@!lﬁiﬁmlzz.
Further, t tr ansi 22 1n the curren ource circuit of the second

| atch ci rc[}?tz (B@%éd%gi ci,da SrRagar element Fh %fdﬁtamwmt%wmcrmgmm of a
magni t ude ndj t thaf of the current (the signal current |&ta)
out put fr oﬁn&{ L@Eégﬁ?% ag‘g diEaasistar dgp (n-shanned typg) £orresponds torthe curcant Sourks
the switch 101 éﬁbgnal current control switch) is turned into the

conduct i ve UFHE .a current flows to a pixel connected to the signal |ine
via the termnal ¢. At this tinme, since the gate voltage of the transistor
122 is nmaintai ne%%%ﬁt@ab%@imwlomI%MMr 328viath ar pregebe b iuedt 9atee
vol tage, a drain current corresponding to the signal current 'Jab fl ows

‘ .tfbrougﬁothé‘aﬂﬁlﬁqoﬁ region of the transistor 122. 15 Wen the switches 124
{and 125 have been turned OFF, gate and source potentials of the transistor

126 are varied nét theocuseent iseucamincuibsi2f, thesswitch BlN&R! iewichanyar aiaiged
in the capacitor elenment 123 is distributed also to the transistor 126, and

the transi QNobyrGgea inptorimithe einihal o NTHeONn i E@medtRBulch 20ehiF LRI dl;h%g
and 126 are connected in series, and the gates thereof are connected.

Accor di ngl Yatch bigcuit, ansirehbisSupplicdPia aRditelathal 8 idin HESARStahY Slr}’cnrgoﬁce 1?9e S

multi-gate transistor. That is, a gate length L of the transistor var

bet t heomeictedt ' | iR it e n
et ween t heo edrtg thpairadt Pine 24 4 El?arg@ﬁ%taﬁf&lﬁrlﬁtd!éc?&?ﬁ%}b?ireﬁee&%n? ’1%%. o ®The

val ue of the current supplied fromthe term na

 Set{} s opeliaké 0 @dicd EordRGubIHd Yol Wbhi°LY2Rn Hrorh e SN current
source 109 becomes identical with a drain current of the transistor 122. Note that, when
the switch 124 is turned ON, since a gate-source voltage Vg of the transistor 126 is set
to 0V, the transistor 126 is turned OFF.
C\ Further, in the current source circuit of the second latch circuit, a signal currcﬁt
20 s, is supplied via the terminal b from the first latch circuit, and a charge is retained in
the capacitor element 123. The charge is retained therein until the current flown from
the first latch circuit becomes identical with a drain current of the transistor 122. Note
that, when the switch 124 is turned ON, since a gate-source voltage Vg of the transistor
126 is set to O V, the transistor 126 is tarned OFF.
25 Subsequently, the switch 124 and .thc switch 125 are turned OFF.  As a result,

since the predetermined charge is retained in the capacitor element 123, the transistor 122

in the current source circuit of the first latch circuit is imparted with a capability of
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the input operation. Thuys, various |oads (such as wring resistances and
cross 25 capaci tancesé) Jdi sposed between the term nal ibjand the const ant
current source 109 can be charged even faster. Consequently, tdheAfe

ng
oper at i on dhwing acanehEhash i T, H‘;%ﬁ it ches, fhe nupber of
lines, and the %onnect I ons %erggir(r%dr?g&%&g- ﬁg@@ﬁméggag@%ﬁﬁw I?
parti cul ar ltie b iteH €l %Qﬁp' | r.ef ' tQ.Fi 288, lines and .
swi t ches mayc be di sp(gs ed %%%éfilﬁt %{OItsﬁ)ét%éi){r?ﬁg%‘telg&mﬁge g?'\%HE'L‘Yﬁ Hafea? cummenhn

in Fig. 28(fl¥k)tol 1 NQ.; I on the connection_is structured
2o hown 1 n e to' e b Sobictincih 8F M Bapnd Foh SFeuiCBiibe teminal o n Avitys

28(B2), it Ifel char unul ated in a capacitor 5

el (emaalt 12?t>i ngede%is*{c%ot!tié gfgttgé()ﬂ?%? épﬁﬁatﬁm%ﬁort BSpaiinedd the capacitortelomamt of
Fig. 6 t ' | . n operation (setting operation) and the signal

i ngut t :3?19 Qg'gr%;tg ir}%ﬁde?igr%%ﬂ?cpgﬂg rvgitf’%‘h)a‘? n ﬁéﬂc“g icREESpomdingetodthe sipnpl eomt e
circuit, that 4.s he cyrrent oytputting operation fromthe current source
circuit cantipfOBs thyepet taregion of b g@psiston 82Ref erring to Fig. 6C, a
circuit including a,switch 108, a switch 110, transistors 1056, 106
(n-channel type) Febheh thedeansistor 322 dn gheeqmrrenoFoufroe cireitbhibn gegaiddath Wit
voltage VGS,of the transistors 150b and 106 corresponds to the current
source ci r CufPHEd. with argapatility enflowing & eumrentduivingd2 taghheds vbriespoddiae ad
the switch 110 are turned ON by a signal input via the term nal a. en,
in the cur e of dbg pementi(thesignabicutrhnt Tid) Stutput Fromthd) coirém Wolrce ikl @he | S
supplied via the termnal b fromthe constant current source 109 connect ed
(LQ t hel @ur figsitlatchrdrcuitnd Hathehawityh 101 (sigehil n@skchi coiteol GAARR) i Eur,n{:@ RO nd O7-
The charge is retained therein until the signal current Ida, a P own from

the const aspudngtivestate, acurrest fldies ecpieednsieati ¢ theWitiil fnd LR &k, of
the transistor 1056. At this tinme, since the gate eléer{étrgdes tg??#ﬁégﬁc‘

transi st or Al0BS time siicetthe gafeansliagh OF thd adifof I998E Libsh h,other,
the gate voltages of the transi stgr 105b and the trans g%%reg%égﬁ%r hacHor

retained bylentehe128peg piedetcinfidl Matel PdttagEUs UREH cubnd (rent source
circuit of the second latch ci rc:?l;at, a Curyent i’"‘éhg‘é‘u%gﬁ"?@%“ ViE,tq g signal

term nal bceik@Wif.d B0y iHrBith §8 WLAR répibF ¥ the YandifiGr {24 St Hatch circuit, and
a .

15 When the switches 124 and 125 have been turned 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 clement 123 is distributed also to the transistor 126, and
the transistor 126 is automatically turned ON. Here, the transistors 122 and 126 are

C) ' connected in series, and the gates thereof are connected. Accordingly, the transistors
20 122 and 126 serve respectively as a multi-gate transistor. That is, a gate length L of the
transistor varies between the setting operation and the input operation. Therefore, the

value of the current supplied from the terminal b at the time of the setting operation can

be made larger than the value of the current supplied from the terminal ¢ at the time of

the input operation. Thus, various loads (such as wiring resistances and cross

- 25 capacitances) disposed between the terminal b and the constant current source 109 can be

charged even faster. Consequently, the setting operation can bé completed quickly.

The numbcr of switches, the number of lines, and the connections thereamong
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charge is retained in‘ﬁt,lqe capaci tor element 107. The charge is retained
therein until the 25 durrent (the signal current lIdata } flown fromthe
current source circuit of the first latch circuit becones i dénAfRCAIl with a

drai n curr e nf parieulbAf THkiRko" ol Lnge  Lhe gat

el ectrodes of the trans?stor 10 ég‘gﬁﬁalﬁ’ r&é@%‘ﬁﬁ#‘s oé]ﬁf’(% aﬁﬁé%&tﬁﬁ?ﬁe’@%d
to each 20 Ei r ate vol tages of .the transistor 105b
and t he trans(:ﬁsse?gr 1026%‘?@{"?3?3?&&’2@“%@S%‘é““’éﬁgéﬁ?‘%fm fge@éa? ig#he setting
the switch and ttch 110 are turned OFF. As result, in the
current so uoi’g%tfgﬁ’r e(l:r&{l}?' © %&“‘{“‘1‘%@"? N sstfucﬁg?‘g AS Shomeind 1gszi}%§g) nibe dnad opesatipme d
charge is nretaine 5 Lht apaci t .element 107, the transistor 106 is

i npart ed Wit alcélgaﬁaﬂ} Fﬁ‘ ﬁ@?& ok 55‘3‘5%!‘3%]1%@9 hataenpcumyriaied it aecapacitor
correspgandi t t of the signal current Idta. If the switch 101 is
turned Po t“ﬂ%"“e‘gﬁg@??wti@t e, acurrent flows to the current source
circuit of the gsecond latch circuit via the termnal c. At this tine,
since the gate vA'ttadBabfinthe curpephsiogresr ciradt 420 nefi Rigi 6i8dthey sighal setting
capacitor elenent 107 at a predeterm ned gate voltage, 10 a drain current
cor r espondiRgratign (Friting opesation) #rel tiegrigtal duputing opetatian (apovepdrhGien)ab thdie
drain region of the transistor 106. Further, in the current source circuit
of the secdd®el it bl @irrentiispyrce haropity theantis,( thaecursing datpultikigh @P&ratigﬁtﬁamqué put
fromthe first latch circuit is retained in the capacitor elenent 107, the

transi st or cugent ssuicgactit dansiot be perfrprisimilyanebusiy. oW ng a current having a
15 magni tude corresponding to that of the current (the signal current

data)10lf the sWBefating dFig.6C,takiRad: indtudidd'® sRRBKIYO8] ¥ SwitiRY fo, t?an%iékfr@nt
(flows to the pixel connected to the signal ine via the termnal c. At
oy

this tine, 195bCHGRaclgahed tys)! ada &ipatis dEROR1BY Por rt0nihs calPBIA B5d

the capacitor elenent 107 at a predéterm ned gate voltagey "a drain curfent

cor r espondivig orahd s 250 &ikneoBahordH IS Ry E'Bleck LU bhpur oh the

drain region of the 20 transistor 106. ‘Thus, ence e variation in

characteristics gh thd\8udéiohth Wik 'tQ@P?%%téﬁiicﬂ%dsh&dfth%g@iﬁchi]ﬂﬁ dr iyl n‘Pcan

circuit is suppressed, and magnitude O e current T TYaf

be contr ol lgGbvAf sibhi ' i sti.cs .of; the transi stor 105bh apd the
transi st or 106yneselgﬁ%1§nﬁ tre@?ﬁ%éq%{g?f@ (5)' c%%g I e SIS SQUECP Gffeuit of the Hirst

cor r espgndiigy kRcli & Gird3dts sapplisd Via Itlgca St I)lfr%vr\lla the constant current source 109

connected to the current line, and a charge is retained in the capacitor element 107. The

charge is retained therein until the signal current Ii, flown from the constant current

source 109 becomes identical with a drain current of the transistor 105b. At this time,

(_;\ since the gate electrodes of the transistor 105b and of the transistor 106 are connected to

20  cach other, the gate voltages of the transistor 105b and the transistor 106 are retained by
the capacitor element 107. | |

Further, in the current source circuit of the second latch circuit, a current is

supplied via the terminal b from the current source circuit of the first latch circuit, and a

charge is retained in the capacitor element 107. The charge is retained thercin until the

25 current (the signal current Iy, ) flown from the current source circuit of the first latch

circuit becomes identical with a drain current of the transistor 105b. At this time, since

the gate electrodes of the transistor 105b and of the transistor 106 are connected to each
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25 precisely through the drain region of the transistor 106. To be nore
specific, values suchiad nobility and threshol ds of thejtransistor 105b and
the transistor 106 need to be the same. In addition, in Fig. %6CAPR 1085 val ue
of W (gat e othedf the/datd 96lkspel SR haRistG2Fd5HC e rabhsibtof 106 Az 2084 1L R
transi stor 105b and the-i&r ansi st or 1806 frrdu;;l/J {)ngzéﬁlgﬁaﬁl?%tr(ﬂrlléﬁgﬁ re %}ﬂﬁd Qy tﬁc

current  preapiitol 8Ralent foA he signal current ldata supplied fromthe
constant current source 109 and the like may be supplied to the pixel.

Further, the val 0 .. Qf ansi.st o 05h an transi stor. 106,
which is 5 conngf:ht% gﬂthte\c/)%ﬁégl %‘%wnglféa{n © S&ffcﬁ‘eiﬂtol?SJPE'@Hfggﬁi Agarellyn the

whereby th ' e e.. increased by supplying a large current from
t he const a(r;?'}l iz%{lﬁ ér%él?f% (ggc&?téaog t%f)g.m %tf:]ﬁ et ﬁ?@éﬁ?ppgeéﬁ%@méiilc Uee iyrtaingtbwn
in Fig.g6B;: the signal setti eration_ (setting operation) can be
performad o Errl{u}i ?aiﬁ%gcﬁs fi’n%}ttlﬂgt ‘ﬁg lapgsigr 19‘% pumpargd M’;!)@rfm*ipehl)htj( phfowing a
operation) to th | xel . 10 Each of the current source circuits 420 of
Figs. 6D afy" 6 ﬁ%@“% e M2gRRUGG Forggspondipg i thatc of tax sigoal swumrendtlunes Iathd hat
of the current 8 rce circuit 420 of Fig. 6C, except for the connection
structure M hi i\ﬂﬁ furped; tothe canduetive istate, astument flve's epHieatirent efurtdircuit
current source circuit 420 of each of Figs. 6D and 6E conforns to the
operation Of theeecend Jateh ciseit e ths teoninal 420A0thiftioe, £fice theRECVHRIEE OF the
thereof will be. omtted in the present 15 enbodinment form Note that, the
nurber -of $AN$isteE 406 isweaintainak byothe lcaparitor amdlehhm'ismrmew@mhaf?ﬁefvolt £
not particularly limted. Specifically, referring to Fig. 28C, l'ines and

wi t cht® maydraisecuiien conesudingt thathe tcifre QOARE SizhANcurfent 1/, WCHONE thrdd e RN
in Fig. 28(Cl) in the setting operation, and the connection iIs str%ctured
as shown i dr#fin gi@B¢IARY transistveldgaput operation. 20 In particular, in Fig.
28(C2), it is sufficient that the charge accunul ated in the capacitor

el enent 107 does Fatthed, &itkhe doefcqf Sdunek Eifeuit &F thi ' it incl udi

swi tches 195b, 195c, 195d, and 195f, gg:dtﬁrgntgiggf&gpallg%g%ﬁg%& tgggg%gﬂ(}i S

el ement 195#gnalodd odtputl ; [ I4t- he, current

e o ut e T R TP L B Bfiftcl gn the syl R,

source circuit shown in Fig. 29A the swtc
107, the transistor 106 is imparted with a capability of flowing a current having a
15  magnitude corresponding to that of the current (the signal current kyy,). If the switch .
101 is turned into the conductive state, a current flows fo the pixel connected to the signal

line via the terminal c. At this time, since the gate voltage of the transistor 106 is

maintained by the capacitor element 107 at a predetermined gate voltage, a drain current

corresponding to the current (the signal current Igy,) flows thourgh the drain region of the
20  transistor 106. Thus, influence of the variation ‘in characteristics of the transistors
constituting the signal line driving circuit is suppressed, and magnitude of the curment
input to the pixel can be controlled.
At this time, charactcriétics of the tramsistor 105b and the transistor 106 need to
be the same to cause the drain current corresponding to- the signal current Iy, to flow
25  precisely through the drain region of the transistor 106. To be more specific, values
such as molﬁlity and thresholds 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
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25 are turned ON by a stgnal input via the term nal a.,Then, a current is
supplied via the termihal b fromthe constant current {s rce aﬁg g ?@?Cted
to the current line. redeterm ned charge is retained in t é% tor
el ement 195@cuﬁ9nsmtohe10§§gm theirtresist2 106 AMB20BS arbitrdaHBP!se€ dadd mchﬁsm
constant current source 109 becones identical to a drain current of

transi stor R@pertionhakioe, the Isgnslmdmdiesldaé%ﬁpheﬁ% tﬁ@é&hst&@@u&gnﬁfsoﬁf]c% fge" f4gd
OFF by a signal input via the termnal a. At this tine, since

pr edet er m n&dhkhmagd)elsapplwdaom&dpma t he 5 capaci tor el enent 195e, the
transistor 195a is inparted with a capability of flowing a current having a

magni t ude cor r espPuxthienghé Qalubabf W/Ltdﬁhéirﬂﬂkgétmc oGl the ransnsgfsyreﬁg()ﬁpvthiéygt he

gate voltage of the transistor 195a is set e capaci

a predst ergonnecteddd theV@h gr respondi n
current (referenge thrre%tta?e%urgé\%fgs '?%38% f#”l‘? awﬁ‘cfcé’é’ ﬁW&CgPFé(aca“bc

t t I 10 d to the outside via
e R L ﬁ%ﬂ%ﬁ%ﬁ%he's%aﬁtea%fr&e QUi in Fi g

29A, the setting WG cury ource circuit to have a
‘capability of flow r%gégl&%nggé g?é@g’ﬁ’ﬁm pé?”f ¢ pigaalseitingroperation| y

with the i s n hes nal current to the pixel. In

addi ti on, \Cﬁéﬁmg%g) ?"t ﬁf‘ %aéhﬁ? BFﬁr‘l@‘aﬂﬂd{/ aVith th sigoalainphiing apeiatioh a

is ON, and@[ﬁﬁ)b te Z urr.e S controlled not to flow 15 fromthe

term nal Per rﬁ"ﬁ e B ds to be connected to another line of the

ot her Botentlal aclgsﬁ the line potential is represented by Va. Va may be
pot it al uf ¥ the gurrens\source piscaits 420 ofFigs. FPomd: 61 haetheisaak dircal i t

(as and may be a power, supply voltage Vdd as an exanple. Note that, the

Aunber of <UFREH nneqtion stpefafeses thatafdhe gwdentsousct roirchit 408 of ey, a5, ex&&]:.tar e

not partlcuggarl y limted. Specifically, referring to Figs. 29B and 29C,

lines and Shficcramestign grictirepddbd switch 1lbat It héditionnsadd g dperftichUsit e ed

as shown in either Fig. 29(Bl) or 29(Cl) in the setting operation, and the

connect i on GUeBt $QIEUFEeniad2G hbeach of Figst 6BranliqE cRBOHRY tPthedfefhion & ﬁ,@e

| nput operation. Further, in the current source circuits of Figs. 6A and 6C

to 6E, the EEREINLEd cirpuit2B00fTEigt 60 désénpﬁ@ﬁ teRS W ilB SRitHE thd frelddE
signal line driving circuit) are the sane. The
15 embodiment form.

Note that, the number of switches, the number of lines, and the structures thereof
are not particularly limited.  Specifically, referring to Fig. 28C, lines and switches may
be disposed such that the connection is structured as shown in Fig. 28(C1) in the setting

(\, operation, and the connection is structured as shown in Fig. 28(C2) in the input operation.

o

20 In particular, in Fig. 28(C2), it is sufficient (hat the charge accumulated in the capacitor
element 107 does not leak.

Referring to Fig. 29A, a circuit including switches 195b, 195¢, 195d, and 195f, a

transistor 195a, and a capacitor element i956 cotresponds to the current source circuit.

In the cuxrent source circuit shown in Fig. 29A, the switches 195b, 195¢, 195d, and 195f

. 25 are turned ON by a sigral input via the terminal a. Then, a current is supplied via the

terminal b from the constant -current source 109 connected to the current line. A

predetermined eharge is retained in the capacitor element 195¢ until the signal current
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polarity (conductivitﬁft\ype) of each of the transistor-102, t
105b, and the transistdr 106 can be of p-channel typé. 23 2
Fig. 7A shows a circuit structure in which the current-flow d

(directi on shpplind frempha ebndtant icherest wasde 109 RcOMmLY ideaticils %i&r%i

he transi stor

ALETY

At

and the transistor 102 showmmn in Fig. 6Ais set to be of p-chann

Fig. 7A wittansistoe 183pacitor el ement di sposed between the gat
source, even when the source potential varies, the 5 gate-sou

can be maint ai nedhehpheR@sitchEd 8550, 1858 Q959 zﬁﬁowﬁf A ctdg(bﬁﬁg) glfsé%lga? ingut

the current-flow directions (directions fromthe pixe

DLV LnG e thd Rerkiifall e AR @G LRE: P PRIGRl:h ikl BhfR0

106 shown in Figs. 6Cto 6E are set anne

e and the
rce vol tage
whi ch

h nsi st or

1
T W%‘ﬁé?, Eig.

o1, g ool DRIl A3l \UCS ol BLARERL

type in the structure of Fi

transi stor : to be o -chapnel, type in the structure

of Fig. GB@E%@%;?%@@@S%T%BOI&%%EH fhaf i ths isnal Syrrenth o hisoa bagausa 16,
a transi st itor el enen 03, and the like corresponds to the
current sogﬁ%égé rvglt}iggae.o%ﬁité? EARISEY i%épéﬁndgt E&S thg ccapreiter elegrent=i1g5a a a hat

Is partly rﬁqg({cgi ed. In the 15 current source circuit of Fig.
transi stor

32A, the

crntigd, ede valtage edEdint quarent corepondipariat 4 onrroit (réference

current source the input operation. Specifically, in the setting
oper ati on, CPHS“‘S%’H‘@&&%‘&&‘&C diain, gegipnoaf the tmsiatoril9SEi gin BBstatena whvralt it he
gate V\% th W .is large. In the input operation, the connection is

t

_struc

ed SURPIAdJQADE putsidg visthe tegpinakehi d¥ote Ieat gintthe wirmlédt svice cirgmit khown

(Therefore, .the val-ue of the current supplied fromthe 20 termnal b at the
time of thdd¥i 2PAgthspetting aperasion fhesetinisthk angent sobawe dileaitéhake DéagabRity

current supplied fromthe termnal c¢c at the tine of the input

oper ati on.

Thus, vari Gidlovilegasignelickrrens canratrby peefoimtd sinattansshsty G5k thaRut bpasem
di sposed between the termnal b and the constant current source for the

vi deo si gndpr ispwitipg thsipgaduaceriofthspiel. IRQHSROHERhEY a sivit6h S6&ItdIIRT by the
operation can be conpleted quickly. 25 Note that, Fig. 32 shows the Circuit

of Fig. GAsinalinpat partht yemiifa NI fnd A6 Whala ol EnGs b HrSUGPRLERG AP | Y
g.

appli.ed to, for exanple, other circuits shown in

15 from the terminal ¢, the terminal ¢ needs to be connected to ancther line of the other

potential. Here, the line potential is represented by Va. Va may be a potential
sufficient to flow a current flowing from the terminal b as it is, and may be a power

supply voltage Vdd as an example.

Note that, the number of switches, the number of lines, and the structures thereof

20  are not particularly limited. Specifically, referring to Figs. 29B and 29C, lines and
switches may be disposed such that the connection is structured as shown in either Fig.
29(B1) or 29(C1) in the setting operation, and the connection is structured as shown in
either Fig. 29(B2) or 29(C2) in the input operation.

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

25

directions (directions from the pixel to the signal line driving circuit) are the same. The

polarity (conductivity type) of each of the transistor 102, the transistor 105b, and the

transistor 106 can be of p-channel type.
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[ [ [ [ [ i g. d Fig. 30. 24 2 5
and to the circuits shpwn in Fig. 7, Fig. 29, Fig. 31,.-an i _
R o i ey o e e okt M
current flows fromthe pixe ( \ _ AT ,
T out, Cbut ol 5o ay fon T rom o shusah sl b Siaghol ditcbh (4R%gn
circuit, but also may ow fro _ _ _
Plows in a firecr on fromiucins by chied) i he Gnic Ui okPlps kD I5UhEM o
flows in a direction _ _ 0 | _ _ _ 3
case wher o the curront t one 1 et haR I8 i iy Rih M Buiiipr egtethe
case where the curren ows _ !
i i ' t .to Vdd (high, potential
pi xel, Vss dibposed Beiendthe BANE bnd PHL rcéga%rege St e tquttal \ygties, he < ot
" power source), and the transistors i‘lg‘gﬁ (r)] '?h ‘K?.lélr hf’lz?’ ?grz%@sﬁg\ln Ib‘ﬁ se
" R EASssBte (YRt anPSemafeafle bk TaEA il 10 St iaps
Fig. 7, Vss , _ _ , : ]
. | ines. and switches may be di sposed suc
may be Of MnGRERee LyRfi AR Sil 08 (esical! el 10 Abo sigpaldmienbvin
el ser i pomnocr Lon S Cﬁﬁ aicltgi n Erﬁ:ﬁbgi u?égAﬁgs fﬁodﬁ(i n Figs.
S1(A2) 1o FIEEE) BBl wufianthe SERtpioGA0raRd e irBaios o ahevoh o FigsneC i
| ' tructures thereof are not 15
B;p??(r:uf);r:dﬁﬁgﬁiqg&%%@%%%?nsa{l the current source cirecui tsd o
rere samsr1 e e e B hoshat  gateevhermy it hascmofios of aueiiy ot
bei ng substitute ;OB e VS ; _ 0 lis BOUS TR of
Hereinafter, a description will be nade in .detal | regarding p .
of theﬂ)zo Péfhal"éﬁ‘_ttyg%ﬂf@@ stiuctug Oé_F@f 28 gsFig630B gbk;wsﬁéjc:i_r seb gﬁﬁe S;.'@?ﬁ’?@‘tsfﬁ’gs 7D
(aﬁmng t hose descrabed above by usi 'nl?t Fi i?:;ﬁeg an fﬁigoaBdg7A weh ¢
gggtr:?it ngsvﬁﬁﬁgémﬁﬁo Fig. afgc ?imgs. 19A to fQC schemati cal | y show
paths of a currerﬁef*tl‘ri@)@itﬁg"i@@ngcirbuic_iﬂcludix%@ﬁi&ﬂie&loﬁhﬂ% %ﬂégttﬁﬁ%rtlﬁg’%i .
rel ationship between the current.flovvl ng through eac ‘p_ rur R o ToE
in writing capesitor giemlentcl3; end thedikie cotrespoh@s BURE @&k?c;?@%l{:i&ﬁcﬁ;duga L
shows the rel ationship between the voltage accunul ate p

el ement 16, that Hig,32A kerrggionds & fHeccikld 9806 AN RS RodiRd. 274 dde
time in witing the signal current Ida" to

15  current source circuit of Fig. 324, the transistor gate width W varies between the setting

operation of the current source and the input operation. Specifically, in the sciting

operation, the connection is structured‘ as shown in Fig. 32B, in which the gate width W

is large. In the input operation, the connection is structured as shown in Fig. 32C, in

&} which the gate width W is small. ;I;hcrefore, the value of the current supplied from the

20  terminal b at the time of the setting operation can be made larger than the value of the

current supplied from the terminal c at the time of the input operation. Thus, various

loads (such as wiring resistances and cross capacitances) disposed between the terminal b

and the constant current source for the video signal can be charged even faster.
Consequently, the setting operation can be completed quickly.

25 | Note that, Fig. 32 shows the circuit of Fig. 6A that is partly modified. In

addition, the circuit can be easily applied to, for example, other circuits shown in Fig. 6

and to the circuits shown in Fig. 7, Fig. 29, Fig. 31, and Fig. 30.
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25 ~"} 2 5 APR 2006 the, current source circuit. In the circuit di agréms of
Filgs. 19A to 19C numetal 11 denotes a constant current) sourc? fc?,g ZHdﬁdeO
signal, switches 12 to 14 each are a sem conductor device hav r"igA

swi t ching functi oNptenthat imtheldbotenaéivnad chABH sohfle cifdli§ NABMSInt HRE) om,

b

nuneral 16 denotes a capacitor elenent, and nuneral 17 denotes a pi Xe

In this enbteipizto fhersignal Hige S ingleibdit. { G ' dabne
capacitor elenment 16 form an el ectgr irc Ci rcu?%gglgﬁczégg%ﬁé?%gow%ﬂgwé&”%w
sour ce ci r cpiixtl @0theFigwit Hhe! dri8Se ai2euit " | s are sh in .Fig.
19A. Since draw ng | i%gls and rel?%rencl(t'-:’ @-&%ﬁ@%ﬁtﬁﬁr%% 5@"%\1\@@ aﬂ?ﬂ‘“ 9C
are sim | arcitqiit th ARE pBP MYt &bk }]%A, r.e an.tted. here Not e t hat
in this specificati oﬂ, a cur%ben'ltigf)% suﬁfﬂt | eré Ofglrcrﬁ%elc%li‘fg’cté t the cyrgent flowsr ce

11 for ¥ VigdeQirsSd ' ent. squrce. ci.rcuit .of the first |atch
circuit, the cur ?éé%{ﬁaﬂg%ﬂﬁ?géegﬁg?%&etélg?ﬁt deping ireyif of, i disgrtion fromsthe

current to bxeh the, signgl line.. However, here, in
order, to sgfl%%[lﬁ y ﬁ@ggggg‘ﬁlﬁg?it@%!’mgl‘c &'ﬁtcaé‘bﬁ‘ﬂt?ée ther enrrant iflowshfrom the
current is |14 rroma constant, cucrent source for video signal to a

pi xel connesé e lingddrgm%g aﬁﬁ‘r‘PP‘r h’& 1i“§°]dé;§§ l9ye gotentialpayerrr souraed graynbofietithe
n- channel t{lgé]ﬁljgs%or 1§ is connected to Vss, and a drain region thereof is
connected t o ER BREPUR PO Sawce)s and ghe transissors 10RO, §0GI 1220med £26 may

el ectrodes ,of Ehe calpac' tor element 16 is connected to Vss (the source -of
the transi STt toRg0 ﬁfb‘ml“ﬁlstyﬁﬁ HeFige bec Alindia the czarindiagmeh showinhia Fwi1,005s 14
(the gate of tpe transi stor 15). The capacitor elenent 16 plays a role of
ol di n30t heMghpesed HVdd apdithagansistors 192, 10shsaist 106 mPObel6f o-Thampl tvet. 17 i S
formed of a light emtting element, a transistor, or the |ike. The I|ight
emtting el enent Nofg| thakdings and owveitchas aathddedisposddasdchOfhht @8 chhdtibaYie"
sandw ched between the anode and the cathode. In this specification, when
the anode isfruciusedy agsstowsi el Figs.e81(Adjeto UeDLRINOLE dettingSlopbraifn ! Qné‘sl]hé‘n
opposi ng el ectrode; in contrast, 25 when the cathode is used as a pI xe

el ectrode, acohacciivnde strecturefias shelvii in AN(ARY RS2 e | i
emtting |layer can be fornmed of a kn% Ii(gh em t?%ﬁ%tggﬁjﬁc?a%?heqﬂéght
g gn tting | aperbenad stitched, thic hui®s: oR1ifibd BAE thAYSineSlidh ShiliGre@ Mhdof AT NAt €

15  particularly limited.

Note that, in all the current source circuits described above, the disposed
capacitor element may not be disposed by being substituted by, for example, a gate
capacitance of a transistor.

&: Hereinafter, a description will be made in detail regarding the operations of the
20 current source circuits of Figs. 6A, 7A, 6C to 6E, and 7B to 7D among those described
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 te 19C schematically show paths of a current flowing among circuit
~ elements. Fig. 19D shows the relationship between the current flowing through each
25  path and the time in writing the signal current Iy, to the current source circuit. -~ Fig. 19E
shows the relationship between tﬁe voltage accumulated in a capacx;tor element 16, that is,

the gatetsourcc voltage of a transistor 15, and the time in writing the signal current Iy, to
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2 5 APR 2006 structure;~and the preSent i nvention nayggae any ore OI known
structures. Luminescehce in the | ight emtting |ayer tincl ugesg;ﬁ@twﬁa
em ssion (fluorescence) in returning froma singlet excited s

normal st atte gurent ghirce wirssit.onin (hphdephotiesRARCE) Figd. 1SAULNI NG, flRE n

triplet excited state to a nornal state. The 5 present invention nmay

: _ L , c o i £t e
lied to denbieght comstani ngrrelavicieedlSom Yidtbt ghalO K iRheP 0N P4t By LU0,
?;I’Bes of Iight egm' ssion. Further, the |ight geigqf-ltfl_ng ayer 1s for_mafj Of ?e
known mat eseidi¢onslucior alevite RAVIRD iaCswRdih¢ FinQfor® hunf259381 £.pl tﬁe{ Iﬁ%@is »
that, in practice, the current source citcuit 20 I's provided | a

ine drivi(ng:hahiel o), fusiil B enbR LRIPAM: Bikaldl LS a,%:,,%gqhg%ﬁléﬁg% o

dt a
flows via, for exanple, 10 a circuit efenent 1nc ¥%e

| r t - et 2 vided in the sjgnal |ine
i vimg ol reur et (R, (E WER W tebnsiiof ] SianeiGhe cBpacapr gleont 16

I ni i : I Ll onship anong the constant current
our ce 11 ok otk st il Bltros B il 30er i 200, Dameinerfimepiané
[ ' ' of the. ructyure i.s gqmtted. 15 First, an
oper at i on (SerichgVRRRRA® Ve Fie T o diineee baend riochen symbols
I ni Is dat~ will|l Dbe described by using i gs.
195 Ror erioyy i Bt £9B 36R1oCHE dimlints tschavaie Fieloah ey e omgiedinde. O,
nd the swich.13. is turned OFF. In this state, the signal current Id.wis
gut ut fr orlﬁt"?'ﬁ éh"’g L3 preciifatiana cusgnt iscsupplied forui alcenstang watrentandrdel ver t 0
thepcu rent .source cjrcuit 20 fromthe constant 20 current source 11 for
i deo éu"gna‘?i conPIEpY; W the gurregt seurce (eircuit mfathe dinst batth kitedit,i the fdugbhh gourb OM
tﬁe constant-current source 11 for video signal, the current flows _
separ at el y LIRS Q§Ehe ssgondlatchirchis flowsanehricat tonthelpixel wonRgTtedSOURE Sighhl 6él t
20, as shown in Fig. 19A Fig. 19D shows the relationship at this tine.

Needl ess t d1gyesthivge, rig| ard¢rotnstimplifysthe osaigian, ascuk@nf Sourdd citcdiRin 2RichNE
noment the current starts to flow fromthe constant current source 11 for

vi deo si gn4mrrestis sepplisddhem geonstantantrend svuect fod videe seaRP& 4 gfxcﬁé&fﬁ%&%d i

the transistor 15 is OFF. Accordingly, 12 = 0 and Lat~ = 11 are

- est abl i shea sigial nsisAleRrideas

15 ' A source region of the n-channel transistor 15 is éonnected to Vss, and a drain
region thereof is comnected to the constant current source 11 for video signal. One of
electrodes of the capacitor element 16 is connected to Vss (the source of the transistor

15), and the other electrode is connected to the switch 14 (the gate of the transistor 15).

(3 The capacitor element 16 plays a role of holding the gate-source voltage of the transistor

20 15,

Thp pizel 17 is formed of a light emitting clement, a transistor, or the like. The
light emitting element includes an anode, a cathode, and a light emitting layer
sandwiched between the anode and the cathode. In this specification, when the anode is
used as a pixel electrode, the cathode is referred to as an opposing electrode; in contrast,

25  when the cathode is used as a pixel electrode, the anode is referred to as an opposing
electrode. The light emitting layer can be formed of a known light emitting material.

The light emitting layer has two structures: a single layer structure and a laminate
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Charge is gradually acgunul ated into the capacitor elesent 16, and a
potential difference begins to occur between both el ect'r odes,, of %fi
capacitor elenment 16 (Fig. 19E). Wen the potenti al differen%gAg @gth t he
el ect r odes HasWeacmdd the hpiepoit ninvention Fingy 19E) any t e t ¢farioRinO stk turss.
turned ON, and 12>0 is established. As described above, since +data =5
+ 12, whi | dumingsczdomlinythdeligltaamitting Neyer Uinchides HRBP erkikivh rmuo@a,éér&@)r in
accurrul ation is continuously perforned in the capacitor el enent 16. ‘The
potenti al defursngndmnbenvsingldoottcifele sake clor adamrhl tifteCaRACIILN e%hféﬁﬁﬁ“
16 serves as the gate-source voltage of the transistor 15. Thtus, charge
accunul ati dphosphbf&cgmpaﬁlrbﬁﬁ-niﬁg en®at a Jtﬁplgpr&éiggde&a#n{d l, & agagt‘,ﬁé_so%ge
voltage of the transistor 15 reaches a 10 desired voltage, that 1s, a

vol t age5( V@scabh aiveatibduby b pp il o! g gi'n?nBihg gléﬁ{:é #ﬁﬂg Figﬁér%%&? bpfhLof "

Nara. Wien charge accunul ation term na

t | t ' i h ' =T i S ldala =12 i
cst abl | shed (FIR TomE paitst Snash 16E 1A obfifind Jat, Soermbdiof - kmes ng

the signal BMeRaVLcR 5 : | w || be described by using Fig. 19C.
Wien the signal current {)%a: gﬂfaég*a)rflgt?n’tng M xel , the switch 13 is
turned ON, and t (1ch 12 and,the swtch 14 are turned OFF. Since VGS

witten in the att}g(\)/tg- éé@r?rﬁgﬁcebw@rcé‘ﬁe\émsq%c%@{%“i% Sreovderh i thgsigmab ant

16, the tr ' .15 js ON.. A current identical with the signal current
Nat e 11 ows THIREERGIG” A RurtthypisFsppatitiado fesians puent dyu dawsoio fongampst
t he si Bal Lcurren | dat.a t&é{,he pixel is then conpleted. At this tine,
when the transirddrmen induded inthe signslding or thepizel frem thoenrrengsonce 2dcwyah i f
{t he source-drain, vol %a e of the transjstor 15 varies, a current flow ng
into the grYgfedan the 3@% &ine waiving, cirquit.  Hloveayer, evincesBige 48 i5i 7 disigrard Gor
shown in Fi.g, .19, as shown in Figs. 19A to 19C, the operation is divided
into an opdiiflyspluning thegowling %g the relatéanshipsapeong the comst it garredtSburcarid $OB)
for conpleting a wite of the signal current Idata to the current source
circuit 20,Vigeo sgeplathespaient savnce( ¢irquitt20pped shid pinel 1% ardssikddiligraion Kifdhe
19C) for inputting the signal current Idata to the pixel). Then, in the
pi xel , a c@feire isongtipdbl ied to the light emitting elenment in accordance
with the input signal current Ldala. 28 2 5 APR 2006 The current source

ci rcui #8520 of Fi diirsk9ai sopeodtiona@ahing ofermgud) 06D clilentS Sédrt® Eircuit 20 for

Ir

retaining the signal current ls,. will be 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 Iy, is output from the constant current
' Q source 11 for video signal, and flows to the current source circuit 20 from the constan-t
20  current source 11 for video signal. At this time, since the signal current 1y, is flowing
from the constant current source 11 for video signal, the current flows separately through
current paths I, and I, in the current soufce circuit 20, as shown in Fig. 19A. Fig: 19D
shows the relationship at this time. Needless to say, the relationship is expressed as Iy,

=1+ iz.
25 The moment the current starts to flow from the constant current soﬁrce 11 for
video sig:_lal, since no charge is accumulated in the capacitor element 16, the transistor 15

is OFF.  Accordingly, I, = 0 and 14, = I, are estabiished.
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operation and the inpuetwoperation simul taneously. In the case where the
setting operation and the input operation need to be%pérformag ;
simul taneously, at least two current source circuits are pref ?5%&@0

provi ded to each Gifarge 3l gtadiallyacohimala@ipintd e&apasitdt deéntVe, Ghd laSotential
connected with a plurality of pixels and which are provided in a pi xeri

portion.  differ¢mde bdging thcERBetWEORAR AldcRBAEAST the chBkk ' F(g
period during which the signal current lda, is no%ﬁﬁnpﬂ{@ge@hﬂg %glgﬁ)

only one cOWhé&ithepotntial Gitfefahct of BYHAE ' b 5dighRlip ) ach
colum). Alt hougﬁi?he trangi st o? 15t ofefﬁgﬂgﬁgﬁ%%&%ﬁﬁg‘@(@%ﬁiw h’%?gﬁﬁm

i n each of ¢ @insistd15 MubiRg WIE dris B0 % CRAIRALY L YR qeskifed RRR1 SAQ LS. Of
y be or p-

the current source circuit 20 na channel” "t ype, o cgﬁ’rsélé(fell"ﬁr:e, a
i I tedi t t | st 15 i f p-ch |t
s shous | A e Wile 1 M BARG AORNGS, 18 SERRTLER Rofhe ' Tubsedacainilieidh

' ' I | 3 34 h ' d
current so%ﬁtlgn "%Ey\ﬂ?%gné %‘qgﬁﬁ%\é\it‘a&qgﬁﬁ%%i%ﬁ, each are a sem conduct or

devi ce (transistor avi ng nuneral 35 denotes a
transi stor 15 (pwxchannel. nyneral .36 dengtes a capacitor el enent, and
nuneral 37 denote "d’%‘?‘&%‘&i%ﬁ%“ﬁl%wﬁegﬂ eqirgdes of the capgcitonelsment He
transi stor 35, an&lthe capacitor element 36 forman electric circuit

cor r espondSHY®t 85 ekt (Hfm"s ¥oltage ofjthe frapsister 15, cThys, gharge apcugsilationgn the
p-channel type. One of a source region and a drain region of the

transi stor C\égacn"é’r elsmrat { @ gontinugg untibthg geteesoyrasaioliage obilmdwnsistor 35 rtaehes a
constant 20 current source 31. One of electrodes of the capacitor el enent
36 i 5 Bnndetisd Yltaggdthabisda vakagst (VG S ethetallaydithi srapsistoeistte et fhowdwithuhé ch
36. The capacitor element 36 plays a role of holding. the gate-source

vol t age of curent kansiWhen ciggge @eomalitiom tefminhies ¢Brpoéntin Fig1OE) ahé Culirént 14 Of
Fig. 19F is simlar to the operation of the current source circuit 20
descri bed ataysélowing epfurfhor, sirce tleuFFB 5 if ODW 4] £ 80k establishe® (FipdigH)us, a
description thereof will be omtted here. In the case of designing the

current source ciNextjdn dperadivre {inpiiteobedtivn) thyr Hputthg the 3B E@kent 14,30 the
changed wi thout changing the current-flow direction, the circuit diagram

of Fig. 7Apimy witl beedsscababbly udiflg Fg 51RER RGOR thd\apgatidigtnd ), HsGnpido thdre
current-flow direction is the sane as in Fig. 19F, "in
15  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 ié held in the capacitor element 16,
the transistor _15 is ON. A current identical with the signal current Liata flows to Vss via
the switch 13 and transistor 15, and the input of the signal current Iy, to the pixel is then
(Y | completed. At this time, when the transistor-IS is set to operate in a saturation region,
20  even if the source-drain voltage of the transistor 15 varies, a current flowing into the
pixel can flows constantly. |
In the current source circuit 20 shown in Fig. 19, as shown in Figs. 19A to 19C,
the operatio'n is divided into an operation (sctting operation; corresponding to Figs. 19A
and 19B) for completing a write of the signal current Iz, to the current source circuit 20,
25  and an operation (input operation; corresponding to Fig. 19C) for inputting the signal
cutrent Iu, to the pixel). Then, iﬁ the pi)—:cl, a current is supplied to the light emitting

. element in accordance with the input signal current ya,.
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whi ch the transistor 35\is of n-channel type. The caps itor element 36 is
connected between thé date and the source of the trahsistor 35. The source
potential of the transistor 35 varies between the setting operﬁﬁ%zuﬂ&d

the input oper at The cutronesoRtce drcaueId Mﬂﬁg 198 l&ﬁlﬂa?ﬁﬂ@@f BBithBinY ld &ing
since the gate-source voltage is retained, a normal operation s

i mpl ement edperbitai ,andp BieA AU SoRatidie sEhIEMBbUSIPUT & thi G tihe L Ei 0s.
6C to 6E ang Figs. 7B to Iglll?)(\)/vllﬁal}all be Sdescri b‘édpby us?%g&lgzﬁll' g@béggwgn%@_

Fi gs. 20A bperdfién asaetfratiiﬁ@gl_ é;szfcrat%}pweam %etﬁz:&fw‘lg@d %ﬁzg?,%ogéeiy &“fea{tLgvéis

anong circuit elenents. OD shows the 10 relations ween

Curront. Nt e e RE S PRITAT Brbilied ek Dyt b g aeRieatu i
gt o- Sour O Vot ag SpEaRAEA Fleafs Do BRRRF b EhERT plowiiiy i Prch ok

i Pt i SENeRE 3 the Geing o855l W Firor v binot deriod lrind g the

current source for \{i eo.signal, a swtch 42 is a sem conductor device
having a SW'tchY AT fdrectS BI MRYHLP aﬂV‘M% PXEeLo PRIy J0ne  WREER SOUEGSSFisquit may be
(n-channel t e) numer al 46 enotes a_ capacitor elenent, and nuneral 47
denotes a Bf‘ﬁ’g‘f.df%c REE cAEhEClIBRl, the switch 42, the transistors
43 and 44, and the capacitor elenment 46 conpose an electric circuit
correspondi ng t oA&theugh theitransistar d Sqf the currens sowee eircuiti20 shrawni ingeakch néFigand
20 reference synbols are shown in Fig. 20A, and since drawing |ines and
ref erehe 49A08119C isobnrchanndtityee, troBamintor 250 ktbn fcorrantt soutdeasreuts ROwmayi be
{Fig. 20A, they are onitted. Note that in this specification, a current is
suppl i ed f OF mchawawh ttpenof cunrsee ntHagour decultldidgram for deacasé ghade thairhddstoury ent
source circuit of the first latch circuit, the current source circuit of
t he secondis ef pichwinet typte &|shownandiipr BNt Refeirig @i Kigl 19RRBEABT Qerldbd a

signal line. 25 However, here, in order to sinplify the description, a
current soapustanticuteit sburcetfor Rideo sighal efbitdhes 320R BeEalH A 2 seRl®naitior
current source for video signal to a pixel connected to a signal line is

descri bed. devic80(t2nSis®PR ROBE AsGadhiag [Belen AbndehA 85 CHGRR! at (aRgist O
43 is connected to Vss, and a drain
15  (p-channel type), numeral 36 denotes a capacitor element, and numeral 37 denotes a pixel.
In this embodiment fqrm, the switch 34, the transistor 35, and the capacitor element 36
form an electric circuit corresponding to a current source circuit 24.
Thg transistor 35 is of p-channel type. One of a source region and a drain
L‘e region of the transistor 35 is connected to Vdd, and the other is connected to the constant
20  cumrent source 31. One of electrodes of the capacitor element 36 is connected to Vdd,
and the other electrode is connected to the switch 36. The capacitor element 36 plays a
role of holding the gate-source voltage of the transistor 35.
O-peratibn of the c’urrént source circuit 24 of Fig. 19F is similar to the operation
of the current source circuit 20 described above, except for the current-flow direction,
25  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

current-flow direction, the circuit diagram of Fig. 7A may be referenced.
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region thereof is connécted to the video signal currentysource 41. A source
region of the n-channel” transistor 44 is connected té).‘z/ss, aq%ﬂ; d[mi n
region thereof is connected to a termnal 48 of the |ight em'ttuBg el enent
47. ne of el ect Npiedhdfinilig. 3hpheicuoenteflewstitection bs e anecietigd A9¥S s
(the sources of the transistors 43 and 44), and the other el ectrode

t hereof is Véyphdhe transigor A6 igaf a-chapatlr tyges The ichpaditoAREnfnP RS 4 Toahstéddt
The capacitor elenment 46 plays a role of hol ding gate-source voltages of
the transi diebveendtheagate hd ot sourdeadf the tRmsiSlor G35, (TR Mré&?bteﬁﬁh'[r &€ the

circuit 25 is provided in the signal line driving circuit. current
cor r esponditragsistor t¥fevaiegrisdtweatr thendetththtoperhliéhVand tRe il oﬁ%&%m?ﬁ,e, Howvéd
circuit elenent included in the signal Iine or the pixel, fromthe current

source Bir ewet when Iﬂiwsduﬁ&ﬁbdtéhtiahearg%s?ﬁﬁhe tHeBudbdut golgdg% %}cttain%f\tﬁﬁn\éo%m

since Fig. 20 is a diagramfor bri y explaining t 'tne o
rel ati onshidpeaion i infjRerh@ted. ant current source for video signal 41, the
current source circuit 25, and the pixel 47, a detailed illustration of

the structure is et ; ci rcuit f_Fi 20,
the sizes of the 1\f}i’rﬂa’n& i ﬁ%&bg&%gﬁgﬁﬁ{f 095%"@.%%%?’%"% !“uﬁé?-g‘?%?ﬁ’f?éﬁgd Bsng
different r ner gt h 4 of the transistors 43
and 44 are ﬁg{f}??@uﬁ%n gﬁlg%cf;bj ? %g":”\sﬁ:‘ii| Sé§06ﬁu§ ﬁut S‘Séﬁ%% s eithematicallye
descri bed. ' Ei,as. . 20A tq, 20C, the case where the sizes of the
transistors Bﬁ@i{agiﬁ gﬂr Z?Efglalt r"ve]gﬁh? ﬁgﬁ%ﬁ}%ﬁ’%‘bﬁ cigguif clpmentss cFigo 20D shows ithey

t he si gpal . a,,. Jhe 20 Se ere the sizes of the transistors 43
and 44ggr e r%{lé%ﬂipyi)%?vfe P, the, furent &F"B‘@“é\gﬁ@wl}) sethopath and ghey tigieginawriting thent
(.,_I dabr and isi na rrenthl | daai. Note that the sizes of the transistors
43 and 44 Er%'ag% ‘é‘?‘mﬂeﬁ’ g cpgentisauips cireuibt Kig( SRE shawsdthin yelatiguyhipebdteent h)
of each transistor. First, the case where the sizes of the transistors 43

ﬂ‘iﬂaeyﬂqc Bt

In a gapagitpr elsmegb 46 thakds, Hio gitegonrosividlitages of
operation for retaining the signal current ida,a in the current source
circuit 20 UfP$Ipiopd3gddcandthe timae s wgting gee sizodl antkn2 R, tRahecniragt $ourcdi 0.
20A, when the switch 42 is turned ON, the signal current Ida,a is set in
the video $¥cuiph sFyufiRr pOthe efayifadiagramseott Figsu204 #120@nsurhiéral\a1 fdeadiet he
constant current source for video signal 41 to the current source circuit
25. At1% hi sorstant cusienicsourdeefos iviglealsignat, raegviitdhokR B d Senbic@Miu@Er device having 2

and 44 are BEH i

switching function, numerals 43 and 44 denote transistors (n-channel type), numeral 46
denotes a capacitor element, and numeral 47 denotes a pixel. In this embodiment form,
the switch 42, the transistors 43 and 44, and the capacitor element 46 compose an electric

(“\ﬁ circuit corresponding to a current source circuit 25. Note that drawing lines and

{
Mg

20  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.
Note that in this specification, a current is supplied form a constant current source 11 for
video signal in the current source circuit of the first laich circuit, the current source
circuit of the sccqnd la_tch circuit flows a current to the pixel connected to the signal line.
25  However, here, in order to simplify the description, a current source circuit in which a

current is supplied from a constant current source for video signal to a pixel connected to

a signal line is described.
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from the constant curreent source for video signal 41, the current flows

separately through currfent paths Il and 12 in the curf\r,ént source circuit
20, as shown in Fig. 20A. Fig. 20D 5 shows the relationship at? §hP® 2806 ne.

Needl ess to say, A bmrceiagionositicm-tRaRPHESEA6r 45 id Sshnes The, manent
the current starts to flow fromthe video signal (l:urrefclt Eé%ﬁ@%’%@m&%ce

no charge rezigethesat idmeidd it tHeRAdSRERRII (41464 §018cd Lans] stors
43 and 44 are OFF. Accordingly, 12 = Ogﬁdngﬂf[g@u&@%%tﬂéreAge(;s.{ngTe’lgéq{'e%{tgio

Then, char gecasind)taiid: 1436 UMD VL And HEARREH] W BhEERLadS: 210 2

potential difference begins to occur between bo e 5 gpnpegled to a
capaci tor edraigi4g b1t ) e potential difference_of pboth the
el ectrodes ﬁas reaé:]:ﬁeﬂéél\:%ﬁ,l e{%&ﬁ%d%gﬁtnﬁ;i g(_?nezf%]e)l?c"%{%igs f’£ SPRIGHOE elemegth g
44 are g ur ' | i-shed. scr,i ped above, since Id,ta
=1+ 12 aﬁgsi %ﬁcﬁagﬁgﬁﬁgﬁ‘“} Sgg%:cr%ggg Z‘E’, t’?‘}?@%‘t‘ﬁ%‘séﬁ‘i‘ﬂ the other lgichigde

Char ge acc t:l ' t . nuousl erforned in the capacitor el enent 46.
The potentia ilJT; e?%%écceao e ﬁe%%ftﬁm["ﬁé’f EppYdtes 43 andd4.cafheicapacitor

el enent 46 s.th -source voltage of each of the transistors 43
and 44. Thﬁlgﬁl%%%ﬁﬁl%ys %\'c'oiﬁﬁﬁ‘ nggafesqufce voliaaes afdhe tnusistors 43@nd ddit i nues
until the gate-sgurce valtages of the transistors 43 and 44 each reach a
desired vol t age, Rx?)f'f:a af dn PE%FGH%@S“{[WSPUN‘?&IHCHRIM prévdd@Dint thesinal e 44
to be flowfq.vu'th.th_e current ldata. Wen charge accunul ation term nates (B
poi nt in FRYVIRBGEFUIL he QigicpeepIrespordiag & thesignabcurfent I he flows ivixg €orl d@mple,
transistors 43 and 44 are ON, |lda,a = 12 is established (Fig. 20B). Xt, -
~oper atibn ? &ircyif glpmang inclydedsinghe signal Hemor téqpizcl frobhthepiukeht Yidrbe BRcuit

( descri bed szby using Fig. 20C. First, the switch 42 is turned OFF. Since VGS
witten at?2? REOVIGR! e signat bine ideotingpeiraiit, orHdveevegistideerigi 70 g ighor
el ement 46, the transistors 43 and 44 are ON. A current 1dentical wth the

si gnal curPeefly peplaning thesouthinerof He rilatinskip . amotpuhe doRGiagi &RAk: QHﬁrE:@g{%r
lda,a is input to the pixel. At this time, when the transistor 44 Is 25

APR 2006 ®idro signebét.ahe cneat soatder citcuay, agil o pRYPRT, § ddiiife PRI BRI &
vol tage of the transistor 44 varies, the curren? flowing 1 n the prxel can

be fl own wihgistructusedsioatiité). | n the case of a current mrror circuit shown
in Fig. 6C, even when the switch 42

15 In the current source circuit 25 of Fig. 20, the sizes of the transistors 43 and 44
are important. Hereinafter, using different reference symbols, a case where the sizes of
the transistors 43 and 44 are identical and a case the sizes are mutually different will be
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 I;,,. The

20 cgsc where the s_izes_of the transistors 43 and 44 are mutually different will be described
by using a signal current Liaa1 and a signal current Liaaz. Note that the sizes of the
transistor_s 43 and 44 are f:lctcr;nincd using the value of W (gate width)/L (gate length) of
each transistor.

First, the case where the sizes of the transistors 43 and 44 are mutually identical

25  will be described. To begin with, operation for retaining the signal current Iy, in tilc
current source circuit 20 will be descﬁbed by using Figs. 20A and 20B. VRcferring to

- Fig. 20A, when the switch 42 is turned ON, 'the signal current Ly, is set in the video
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I's not turned OFF, a Qn;}‘rent can be flown to the pixel 47 by using the
current supplied 5 from t he video si gnal current souricé 41. Tg%t%pj S'{ﬂ 1he
setting operation for setting a signal for the current source €&ivr Bi bb20

can be i nplsigmabicattest sHukdef1C AHS MW frdin HRE cofd?: t%hgﬁgu?&ufor% eﬁ)?s&?ipa? )41f or

inputting a signal to the pixel. Next, a case where the Sizes 0

transi st or so48e dBfrefidsin BRddiehsy Al tilist ile! dhe REAESGLLDED. An, .
operation of the current source Ci r%t%géﬁﬂ%’smﬁgc#F%%gqagcflﬁg‘?qg‘“ﬂ is flowing
above- descrirfig hOBSsfink LFy . escription thereof will be omited
here. Wen the sizes o?ﬁﬁrﬂ{e}rg?élg%gtﬁr&lgg%gﬁgﬁaﬂd%Mcél?hﬂi”ﬁéﬂ’ﬂsfatﬂ thpé‘?%ﬁit,
the signal GWWehe ! i the video signgl current. squrce 41 is

i nevi tably di fcgl eP aetfhl% ﬁférn(‘)jrs%%%‘?lgﬂ%s(f%eélf SAFe 8“?‘% gét%??hpw&tm Rig o4fA.¢ oFignlD

pi xel 4%. i i t herebet ween depends on the difference between

t he val %es -Qg? Wg\f%%'gctl%&\%\ng&?ﬁﬁqfs gﬁ'ﬁt e °€§]§§5h‘)°-§9% the gelationsbipsis sxpreasdasdand 4.
15 In gener_a{,_kvféhe WL value of the transistor 43 is preferably set |arger
than the WT V& ue of the transistor 44. This is because the signal

current Idatar ca'gI be increased when the WL value of the transistor 43 is-
set large. In thistcRgment the cuneat starty tnflowstsomdbe yideousignal sument suukde 4he
signal current tdatar, Loads (cross capacitances, wiring resistances) can
be char ged. SRS chagge iset pergmmlatediin e aapacitve etopmenic d6etheqrinsistors 42Qnd 1e
transistors 43 and 44 of the current source circuit 25 in each of Figs. 20A
to 20C ar @%PIFE. c Agperdingly pes 0 bud Lihe It araestablished. 43 and 44 of the current
source circuit 25 nmay be of p-channel type. Here, Fig. 21 shows a circuit

di agr akPi n whi ch Thes, chagnsis grahwllg hceasiutidediitio the RaPhdRR SHlet¥ile46, and a
Referring to Fig. 21, nuneral 41 denotes a constant current source, a

switch 42 el diffreerice begins to neem\beb@ediobidth Gl troded SHih8Eahatior bRnent 46
nuneral s 43 and 44 denote transistors (p-channel type), nuneral 46 denotes

a capaci t or(Fig. G0Et , Waied thuipstetial 4TtferdRROSEBOLR the ¥Rhtroddd Habirsa ﬁgc’g‘?)di ol
form the switch 42, the transistors 43 and 44, and 33 2 5 APIS 06 Yt'he

capaci t or eAdmdig. 20),1 e MRALisRIread dng 4 Whﬁn&ﬁﬁgﬁ%ﬁnﬂ.ﬁ@% tg%’ta@%s%lﬂsl.r Rk

source circuit 26. A source region.of the p-chan transis

CorEEs eS8, 580 ARG WAL, 8 e
15. flowing. Charge accumulation is continuously performed in the capacitor element 46.

The potential difference between both the electrodes of the capacitor cleﬁcnt 46
serves as the gate-source voltage of each of the transistors 43 and 44. -Thus, charge
accumuiati_on in the capacitor element 46 continues until the gate-source voltages of the

( \s‘ transistors 43 and 44 each reach a desired voltage, that is, a voltage (VGS) that allows the
20  transistor 44 to be flown with the current Iyy,. When charge accumulation terminates (B
point in Fig. 20E), the current I, stops flowing. Further, since the transistors 43 and 44
are ON, Y4 = I» is established (Fig. 20B).
Next, operation for inputting the signal current Iy, to the pixel will be described '
by using Fig. 20C. First, the switch 42 is turned OFF. Since VGS writtcﬁ at the
25  above-described operation is retained in the capacitor element 46, the transistors 43 and

44 are ON. A current identical with the signal current Iy, flows from the pixel 47.

Thus, the signal current 1,,,, is input to the pixel. At this time, when the transistor 44 is
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5 p-channel

is connected to a terni‘hal 48 of the light emitting él _ément 47. One of
el ectrodes of the capacitor element 46 is connected to (source’])ﬁl\ﬁﬁaﬂﬁﬁ

ot her el ectsebifeopasate Gmpesatuatidnoreion, gadneif thesduredesiPlolt
and 44. The capacitorel enent 46 plays a role of hol ding

vol t ages ofvatibg the aursdns flowing4a tiysixdidan b8 oG iR valh

circuit 24 of Fig. 21 is simlar to that shown in each of Fi gs. Figs.
to 20C except forlnthecsubf 8iirb QWi cRE; LhEs, escriptian

thereof will be omtted here.rrl n tr@rggrg%ﬁ gﬁbvgggh?%%i ﬁ%’ ‘fvﬁegwg{ﬁ'ﬁécn?w’é‘g{fpce
circuit in‘y\Anbcﬁuﬁapomr,I Alchitel fr, ot [ ' 3 and 44 are changed

. W thout changing the current-flow

I rection,

transistorys44 is connected to Vdd, and a drain region thereof

he

%@%M@&&A&&Qf B 43
at e-sour ce

t&ﬁe current source

20A

ref er ensed o the ATl AkchlSoRUE TN TG G sLEE opldo o Eoiing i

current having the sane™ nagnitude as that
~ the currentisaH¥6E e | xel | n.other words, the signal current
| dat , i ng%"tahe cor?s?%i?ﬁntt gg{rllr%n cé'itu?%é’a? dei ’d’éﬂ‘F‘PE'HPgiSH"“\V%G%SIWWﬂl tthee
current fl
characteri

set

© S§PYRa opetatior

i,s not _influenced by variatio

i . ' [, . Th
?p%%gofé?m@ﬂgo;{%'{aiﬁg}@{@ urreqéé"d“? theieelcur rent source circu

20 I n each of thﬁ]&?rrent Hg'?urghe gircuits of Fig. 19 and Fig. 6B, the
3 €.

si gnal
circuit L
two current ,51
i n whi
(zperfor

current

in._a pﬁﬁr»léigg thFJ:rin which_  the setting operation is perforned. T
0 oedyi A2 apgationofrthe | gurrept sowde dhifcoit 2R dh sirnilaato tide,

% an o%ﬁrati,gn (setti n% operation). for setting a signal is
d #BoYfdessribedhaperations Aherefoue, edastription thereafi svillbeampsittad hore. ( (W

& 8RS

operation) for, 25 inputting Idata to the pixel is performed using the

ot her curr &t SiZ@urtdbe brrdtipes. 43Hmdeteare tutusiheditiesmthe sRnbhurRMt 14 %et in
operation and the input operation are not perfornmed at the sane tine,
one curr enthedee sigoalraumient soaycertl isriowitibly differcae Sondthe Signdl SurARRI2006,¢

colum. The current source circuit of each of Figs.

to the cuflownttodbe pixel ¢7r clih¢ differdziog.thdiBbet@e6eBEpdnds ohBe ARRRERE
current-flow paths. The current source circuit of Fig. 32A is si

except forthmzzwsfoffévegmwidahm(gmudgmyb@ﬁﬂe@ﬁﬁsz&thﬁs@L&g:.ﬁ%t supplied fr
t he constant current source and the current flowmng 5 fromthe current

sourcel®ircuit. Thgemdsil; e WYDWate: 6f fieUrdRistlr 43 %Sprcﬁallj’atﬁp%ctggngc%rtﬁan the

L

20

25

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

The transistors 43 and 44 of the current source circuit 25 in each of Figs. 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

transistors 43 and 44 are of p-channel type.

Re_ferring to Fig. 21, numeral 41 denotes a constant curreat source, a switch 42

[settingex | n

nin
it.

eotitsS AL the thapgistorséd and déardemubwally elifferzour ce

hus,

only

29A and 30A s sim | ar
'b‘%F\v@e'ﬁd
m [ ar,

om

is a semiconductor device having a switching function, numerals 43 and 44 denote

transistors (p-channel type), numeral 46 denotes a capacitor element, and numeral 47

“denotes a pixel. In this embodiment form, the switch 42, the transistors 43 and 44, and
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simlar, except for the~difference in magnitude between the current
supplied fromthe consthAnt current source and the curdrent fl ow ng fromthe
current source circuit. Specifically, in Fig. 32A, only the gﬁ%é w6 h - w
of the trarth¢ saywcitosclainkhedteformba sledric hh&xiﬁ@éﬁdsﬁ@mﬁﬂ%f@& cRfeR MuicBRircmPUt
operation; in Figs. 6B and 30B, only the gate |length Is 10 different

bet ween t hebsetting operation and the input operation; and others are

simlar to those of the structure of the current source circuit in Fig.

19. In each of t he souict 8iof OF HRep-Shirikl trinRioFd9E céa%%lﬁ&@&’t‘ ﬁ/gdg{,‘ﬁq %g%?'

current laaw set in the constant current source an e va
current 1 qekiog thétebh s BinkBbicd s thd EHERIR SAE-€5A Qi G LaN0
transi stors provided in the current sourcghg?'rncstl?ilaf?c Jflﬁ f%sgflhcgrmg\k??dg,th? he

si gnal surresta ' | ren ource and the current
flowing to the nf)llait é?%(;ﬁg%ﬂ {)b'efsralr% Blﬁ‘%?%{r ﬁﬁ/,dg’ﬁétlggae aﬁvcﬁl’%’i @?’5’?& fW@%‘F‘S‘ﬂF%
t he sizes Hat ] en ))~0f the .t transi stqrs provided
in the cur gt%{lnélg?o%r %fé&gfl%ﬁ%?ﬁ%@\feh\?ggayou?’bﬁ?g% C'B:}Qgﬁ ngcs‘ia@?%m € bt
ldamto th ' | | fAficulst _in.the case where variation is caused in
the char ac?l gqu :S ?tgllncl:és? %5‘?" Ot(fﬁgéurf%a?cpgﬁsqqg rcﬁiéc,tm ti&reonaceted Lo ths) sataeleeteades pb
and mobi I'i gy, FUrther, . in £ chgi)f the current source circuits of Figs. 20
and 21, the& SIgRators  and¥t. oTHe capaciter slement 44ulaysgn rale of beldingaspeewrte on.
That is, the,setti operation for setting the signal can be perforned
si nul taneoJ’é’F‘?g%qfﬁget‘ﬁ StRFF 48 PBR 44 nput operation) for inputting the
si gnal éo the pixel. Thus, unlike the current source circuit of Fig. 19,
25 twolfurrent sdinesaion eliietcyrgnt spyrcoeieauit 2t ofeFigr 3 iisisighilan ta tiwit shbdwen in
(.signal line. The lgr esent invention with the above structure can suppress

the infl uef@eh f Figar Figsi 904 fo (206 TRaept Har dbt enirsti-flow adidecsiopplayd ahgesd r ed

current to the outside. 35 2 5 APR 2006 [Enbodiment Form 2] In this
enbodi ment degsrintionhbersof Gtlurecomitteal hérght Inethiet ¢ase of dievigattigl the| ciieRD sdurce
signal line driving circuit of the present invention will be described by
usi ng Fi g. cusuit&n Which thgtpolaitics toff e dewiitersalf dnllel4i 41¢ QAL WIRGY: RStk
pi xel portion 402 with a plurality of pixels arranged in a matrix shape,
on a subst rthe ent@t-floandiretiondiigl 78 amEFigl 33/ inagbe tdféiehddd, 403, .a first
scanning line driving circuit 404, and a second scanning line driving
i5 In summary, in the current source circuit of Fig. 19, the current having the same
magnitude as that of the signal current Yy, set in the current source flows to the pixel.
In other woids, the signal current Iy, set in the constant current source is identical in
value with the current flowing to the pixel. The current is not influenced by variation in
(’ ; characteristics of the transistors provided in the current source circuit.
20 In each of the current source circuits of Fig. 19 and Fig. 6B, the signal current
I4aia 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
25  inputting Ly, 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
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circuit 405 arranged arqund the pixel portion 402. In Eig. 15A although it
has the si.gnal 1|ine o i i ng circuit 403 and two sets-{lof) scanning line
driving circuits 404 and 405, the 10 invention is not restricteéd APR Hlhis.

The nunber colurhie Thié ciRentCicusds ERciRDE Qﬁfﬁ’ of Q{;lg()% 28§ ?:532 %Pﬁﬂ’f hg Sthe

structure of the pixels. A signal is supplied e ou

204, and The Second - scanm et 1o xcea (o BB pd WpkpifoR heff” Fiae
Second 15 Seannt et e di ok SRR, MhigbeSucthl Koscaclieioben o miivge
Cecond scamar it ik Yol Slppig Hih 1o 64 Tard pveafsaites s shcoporiy thaving

buf fer 408. I y. descr.iption of the operation, the shift register
407 suppl i ggd:nggrlr% Fﬁg‘ﬁpstﬂq'g(&m ‘g'ﬂfueﬁ;qea?qriﬁm &0WSP sty of ¥igs 68«anyl 3ORB|are

(G CLK), a_: rt.pul S , and a clqock inverse signal (G CLKb).

Ther eaf t er ,S"ﬁ{r%%’ Sﬁ‘%&t %ﬁ'g hﬁ‘u?&?’% 19 prgmitude bsiweencth duirent sqplied dranphd i ed
to the scanni lines to nake each one line into a selection state. Then,
a signal CSP?SE%’F Cent SQUICE ARdn thea (cugreny iflowdng i from thee coomit sbired kol
fromthe signal. |.Ine, according to the selected scanning |line. Between the
shift regi ﬁgwﬁ > an &g ﬁ@%@ﬂg'eﬁhcngE, width 8 of thettrdnsiztords differént WewwdeR the
arranged. The voltage anplitude can be increased by placing the |evel
shifter ci Pere oportionand tha input epahtio)dn FignsB didBOBlrdnly B &ité Whth 163
w Il be described below. The formof this enbodi nent may be freely

cconbi nd widifferenfebespuuithesattingarperation dndrthe fhipik Obealom Al AferiSiarsiniaPR
{2006 In this embodiment form the structure of the signal line driving
circuit 40_910§h@§\ﬂleisnui§iiuga oﬂtﬁé\cﬁf@t&dﬁﬁc@@ﬂéﬂﬁnqﬁg;t@_ereof wi ||l be descri bed.
In this enbodinment form the signal line driving circuit 403 used for

perform ng an andi eschgoftatdunentiscuptdirdiitsdf 19k8i%03nd AR | ' of
one bit will be described. 5 Fig. 3A shows a s%herratnic Gigéwklgpalﬁ%%&é? I

line drivine ieithe wohstd@3irfent Beureadshd thE vRGE 'l ! [ aglation
di splay or the digital gradation displ ayvof ong%?%rgaﬁgﬁ%ﬁ;{%é e!plg’ﬁci ae
g rn |d v Ia Ng Ci depsndertOsh assizestithé (W6 WahliSlord frovidddlih e chidbG LoGide Sckir 41E;

15  other words, the signal current Liaa Set in the constant current source and the cun:cnt‘

flowing to the pixel can be arbitrarily changed by arbitrarily designing the sizes (W (gate

width)/L. (gate length)) of the two transistors provided in the current source circuit.

However, output of precise signal cuzrent Isara to the pixel is difficult in the case where

(f variation is caused in the characteristics of the two transistors, such as threshold values
20  and mobility.

Furth¢r, in each of the current source circuits of Figs. 20 and 21, the signal can
be input to the pixel during the seiting operation. That is, the setting operation for
setting the signal can be performed simultaneously with the operation (input operaiibn)
for inputting the signal to the pixel. Thus, unlike the current source circuit of Fig. 19,

25  two current source circuits do not need to be provided in a single signal line.
The present inven-tion with the above structure can suppress the influence of

variation in the TFT characteristics and supply a desired current to the outside.
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second latch circuit 417. For an easy description of the operation, the
shift register 415 is forned by a 10 plurality of lirfes of flip-flop
circuits (FF) and the like, to which the clock signal (S-CLK), the start
pul se (S-SP), and the clock inverse signal (S-CLKb) are suppl 7édiPRA8Ior di ng
to the timng of these signals, sanpling pul ses are sequentially supplied
therefrom The s | es.supplied fromthe shift register 415 are
supplied to a fiﬁgﬁﬁmPgP§EE§VP@iit 416. A video signal (digital video
signal s or anal og video signals) is entered 15 in the first latch circuit
416, and the vid Sgﬂaf’oqqgle% » {he sEpctprenel adight ¢migingodavine intlodingg of
entering the s ling, pulses. In the first latch circuit 416, when the

vi deo sig naﬂ'g“ﬁggg%@é\?“& &pevit of the prepentjimeentipn will e descrihed by nsihg Fignes. -a | at ch
pulse is entered into a second latch circuit 417 in the horizontal retrace
tinme, afd the vi des kighyemittingplevice afttbe fikwestion abmprisds racpixel gorfion 402 kith20
transferred to the second latch circuit 417. Then, it is found that the
video si gnailurbpstof; pixels hranged dmd rhattiz ishape; onhtsulstratd W01, GAE A sfrMBlineastivi
once for every one line to each pixel connected to each signal |ine. ile
the video giirgnitl40Repfirbtnscainting dine ridivimy cibcudi 464 iahd 4lskchbifd K@nfie MRS L 0
the pixels, the sanpling pulses are supplied fromthe shift régister 1

agai n. Therciahitd0; atrarged2bonilethe bixel péitioh 402, I BPER! 85l 51&‘%[‘%{) ¥|h9§ fﬁc&?@\:}? ﬁg

the processing of the video signal for one frame. The sign I ne

circuit of lieedrving®irbain 40D ahadRS selkCof Q;Jaﬁﬁing%% rﬁ'é:ﬁﬁ tirkyifd a3 hd 405, R

200b and the second latch circuit 417 havi ng eac rent source CiFfcuit.

Th t poct Yaeen®bnti ' Ci ' . S ch.circujt
(41-‘? will be desgrl?g(é%ﬂcgt?uﬁgiaﬁgmﬁ gﬁﬁ!‘l{”i“ %’S“ftatﬁgré‘.}‘pﬁ‘rgg. &’ﬁﬂgﬁ%‘\;\a’é" ?‘?1‘8’“8{]‘?‘1 i ne

b sl a9 d ! 9 1. St LITE T S SIS AR
i nes.1rom the ot henpa S e, et 8 Sl g W i Fo g™
i rcuit 403idmfl; Lreuit. 431 .a swtch 432, t
Source. o rol J5aRy e RN B bl e v S g SedpSaondic
switeh 439 REfifiPihd Bivifl Rt 43, kRbGH RYFRe aobhe mutually inverted signals

are entere

The structure of the first scanning line driving circuit 404 and the second
15  scanning line driving circuit 405 will be described by using Fig. 15B. Each of the first
scanning line driving circuit 404 and the second scanning line driving circuit 405 has a.
shift register 407 and a buffer 408. Y¥or an easy description of the operation, the shift
register 407 supplies sampling pulses sequentially, according to a clock signal (G-CLK), a
C \ | start pulse (S-SP), and a clock inverse signal (G-CLKb). Thereafter, the sampling pulses
20 mpliﬁed by the buffer 408 are supplied to the scanning lines to make each one line into a
selection state. Then, a signal current Iy, is sequentially written into the controlled pixel
from the signal line, according to the selected scanning line.
~ Between the shift register 407 and the buffer 408, a level shifter circuit may be
arranged.  The voltage amplitude can be increased by placing the level shifter circuit.
25 The structure of the signal line driving circuit 403 will i)c described below. The
form of this embodiment may be freely combined with the embodiment form 1.

[Embodiment Form 3]
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respectively into the m\f;)tch 432 and the switch 434. '?q refore, the current
source circuit 433 pearf, rnms one of the setting operatiign and the input
operation. 10 The current source circuit 431 and the current spuneejghrcuit
433 are control | gal thi erbdifBAY fd2hl She drhBihRY | RRL Rrids, Sl
(signal current ldafa) set by using a cong't aﬁ?t%u%%é%ﬂg%ﬁggﬁgl@gc g?&
vi deo si gnghowR HER €54 LLAd 3hed sl li.ney thraugh.a ternmnal b
is held in the curir‘gtent sour ce F%F@I(:J&tgaﬁég‘g{%fe@;%egsﬁge%oIPHgS fpgdinge '
circuit 41Ghe JiBRalSHAd HEvidR ZideS: ' between the current, source circuit
431 and the e151%§£tljrrent sogr%ggé‘éﬁpg\tﬁsgg%ﬁc Ulomiitce Gﬂﬁ%fgrﬁﬁé‘f’%t“i‘“‘é’ﬁiyo?f % he
switch 432 3 ‘ he ,.l at ulse.., A current supplied fromthe
hiiaf Blthfon S5or3Y of 4 it PUFRs Beifea

current sour rcul rcuit 416) is held in the

currentsource circujt 433 belongi.ng.to the second latch circuit 417. The
switch 234 is pr grﬁ‘gjé%ls%%é‘f]i‘eﬂ% C MY QHL%SE%F‘ ling dpyingicingnis 493 dn theecasé xel
connected ta 20 . the signal |line and the on/off operation of the switch 434
is control Iog(i’e@"{l% ﬁhgtaé‘ﬂloﬁﬂ%‘?mmﬂépléwqf dhe sligtal gpadatien displase ef ond dit.
current so%e,ci .uit 433 and_the pixel connected to the signal line can
be omitted e‘;ig“&[ flipingcizcuit 403 hape shift ragisterstlid; e dirstclatobuitcuit 336, and a
Dependi ng on the structure of the current source circuit, there is a case
in which Sr@Mptchgiraiu4lEs not required between the current source circuit
433 and the pixel 25 connected to the signal line. Simlarly to the switch
434 provided bet Wisenntdasy eesaription axfithe epedation)i the 488t aspistert M85 B Ftined by a
connected to the signal line, the swtch 432 provi ded between the current
sour cel88 plgalipRI1Desof flipfiop cidQiitsqH) duethe like cotwiEon BRI %gﬂau ($83.5020
lbe al so onitted in some cases. In the case of perfornming the digital
gradati on dbeghrypulst (§:8P)bird, thé block igvale sigidl (SULKH e upptdp! A&Qnéjhg% the
current source circuit 433 to the pixel when the video signal is a bright
si gnal . On thdwm freResy sighBsabdiBingipdRes Sle3B@lenti K4 8 since the
5 current sour cieny(}i‘rcuit E‘%{gBﬂSdoesn tpdhave aE@abi ?}}f@@%}!]@ﬁig%r%g a

t, e From | i ng_th
current, no currdme sahplifig palied Bepplied Gtom the EIB%I‘FE%E?;Q&ES%S{ %gﬂé}ﬁ%«aﬂg{o a flrst

anal og gradation display, the signal current rom

amely, i n i eurron Soured il (et et FRRALP ahflok VK R Bt o

currenis in the first fatch circuit 416, and the video signal is kept in each line according to the
timing of entering the sampling pulses.

In the first latch circuit 416, when the video signal has been kept in every line

including the final line, a latch pﬁlse is entered into a second latch circuit 417 in the

( ‘* | horizontél retrace time, and the video signal kept in the first latch circuit 416 is all

20  transferred to the second latch circuit 417. Then, it is found that the video signal kept in
the second latch circuit 417 has been supplied at once for every one line to each pixet
connected to each signal line.

While the video signal kept in the second latch circuit 417 is being supplied to the
pixels, the sampling plilscs arc-supplied from the shift register 411 again. Thereafter, the

25  operation will be repeated, thereby performing the processing of the video signal for one

frame.

The signal line driving circuit of the invention includes the first latch circuit 416
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is controlled by the vydeo signal and the bright ness I s~.controll ed,
according to the anount # 10 of the current supplied td )he pi xels. In the
invention, a setting signal supplied fromthe termnal a neans Jtygppsamp!l i ng

pul se_or _t handithé sseodilateh citeRR 1419 Sal g WhitNGurRl ddurdelcairer  Narely, the
setting signal in Fig 1 corresponds to e sanp ng pul se or the latch

pul se_suppl i ed f i subetbbf e i) 8ichlciroh 416 B MG OMhecn S EHTS S ge

source circuit is set, accordi ng to sanpl 1 ng pu se or

Pl e L st A “ﬂu%“%f:a%f: AR

the shift register 415 entere

source Ci rciyehis t 41 atch
pul se is ent grleﬁa?ﬁl?gdct e e?frr%%ﬁgﬁ} o Sigh EI ﬁ‘?"(f’etgﬁpf“&ﬂhtl

bel ongigg to the t,ch. ci r.cui 0 The cwcwtry of the current
sour ce g i rcuit asjn% ho%ij lipé} P&mgé’"cﬂtjm%?”d\i‘% a gyrentsorce gigeuitAd], misyitc2,
etc. can b r sed | rrent source circuit 431 and the current
source cir ?u?t g%%ée&ifﬂemf é’gﬁ@i fé\%'ea”éi@r $veiph €39 incack fipe.ui The swijchadfPpandnibe
only one neth g gut al so pI uralltx of met hods. Although the setting
operation iS58 r%&O’HFP eeb thedatch pulss. ciThe mutuglly inyorted/signads a@beriteraé by
t he const ant curreznt source 109 for video signal in Fig. 4, it is not

restrict ed "PPeFHYRY ntonthe witeh433rand thaiswitch 434, Thoesfees therngmeplesoatdeaircgian
be perfornmed _at once in a plurality of lines and in other words, in a
mul ti phasi ¢3tdpromns ersefiihe stingopration andrtheimpuseperatim. 39 25 APR 2006 109
for video signal are arranged in Fig. 34, the setting operation may be
@er for#@d on t he Thisuoenisioarde aignit ddl and tireomsreAODuk @ cittuil @83 SkdEmkrolyd b

not her constant current source for video signal separately arranged. ¥n

t he "bel ow, Zasigeslaentéred dhrouple o tninimadta. oA @firrbiite(sipahh el edion, Y S8t by Usfif a
current 5 source circuit 431 and the current source circuit 433 in FIg

and its meropstmt| durirat sdescerid¥etbr vided RGmal CoMIFcteAOW & Svifdd GHL {(cdideht line
bel onging to the first latch circuit 416 and the current source CIFCUI?

' the. caSo Wher e one 1o B 61 reu T ouTah Sod crBuil S RoRhERR 't £BF RS
current circuit 416. The switch 432 is provided between the current source circuit 431 and the
15 current source circuit 433, and the on/off operation of the switch 432 is controlled by the
latch pulse. |
A current supplied from the current source circuit 431 (the first latch circuit 416)
is held in the current source circuit 433 belonging to the second latch circuit 417. The
( 3 switch 434 is provided Betwccn the current source circuit 433 and tﬁc pixel connected to
20 the signal line and the on/off operation of the switch 434 is controlled by the latch pulse.
The switch 434 provided between the current source circuit 433 and the pixel
connected 1o the signal line can be omitted when a switch is set in the current source
circuit 433, Depending on the structure of the current source circuit, there is a case in
which the switch 434 is not required between the current source circuit 433 and the pixel
25  connected to the signal line.

Similarly to the switch 434 provided between the current source circuit 433 and

the pixel connected to the signal line, the switch 432 provided between the current source
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10 minor circuit as shgvvr? in Fig. 6C. The current source circuit of the
current minor circuit as‘shown in Fig. 6C has at |east Xwo trggiﬁé@Bs and
the gate el ectrodes of the two transistors are cormonly or el |y

connect ed, eiscuitstiliadeht abnesovrke &iRQit498 chi BO SIS bRkded @ﬁrﬁgfcastege source

region and the drain region of one transistor and one o € solirce region
and the drain 15 megcOths@foft fiefopibiey e 1S e.r ectively connected
to different circuit el errent%?f Fop?g exa%%ﬁ%l, éﬁgﬁat%edléﬁllsa?e t ¥%€ol-c ec"i‘ﬂ’b’&it
shown in Fi @irred® 1;,Qfis 5@yl rdnh FS| f ne. 1t istor (one of fthe,
source region and the %ai n regi onb%%&ltt%?mi g 038?1152‘?33& lﬁ%’?‘f“ﬁgw@ﬁ‘h%‘i‘?aﬁldeo
current sougig@t dgndi r Si st or ne.of .t he.soyrce region and the
drain regi ongﬁg}‘[ it) @?éf%‘gﬁneéc’@‘%ét‘%&?’%‘(’ﬁ?wﬁw% slﬁ““#asr"’s‘}a,fksdg'&ésfé?@db?on .
wi Il begradg,} . re t current..source circuit 431 -belonging to
the first |at ceﬁ ‘ %‘?"ﬁ%ﬁﬁi&ﬁ% ‘§°°P‘:‘1]'Z hays ‘b%ir‘h‘l“é’s"fs‘%‘fﬂmlqgrﬁ cyrEent, e cupent flews -
current so L Gui 33_bel pngi.ng .to the second |atch circuit 417 is the
current ni %Oglﬁc %E:Ji[ e(ri’c ut“t é‘ﬁsmgh 8&:\%f § theganalqggradatipncdisplay, dhe sigaal owrent
transi stor be} ongi%tﬁo the current source circuit 433 that is the
current mr SSUPR gu e sRFeptsqures cipit 4ketd theqrineleatcortiing to et video
current source ciycuit 431 belonging to the first latch circuit 416 and the
other is co#fibctHamely: e grsrent sppico sipuit 433, 4w atilityAVes) dfsupplgingaseurgt t he
above structure, the switch 434 is not necessarily required. 40 25 APR 2008
This i s whySCRBTrRligdbsthe yideg signal fndthettizhtness BrionGolud acidifgltd théXmount
belonging to the first latch circuit 416 never flows to the pixel and the

Ssetti né Copetfdhs gHrent supplied knthetpixgier ati on  can be perforned at once in the
\case where the current source circuit 433 bel onging to the second |latch

circuit 417 is tHe thuinvestionyaseuting sighal supphéd i@ icfmbiala nfiGns fe NaWBliye 11
the case of the current mrror circuit as shown in Fig. 6C, the tra SI%'[OI’

for perf or rukg arttbe behtpule sapplic fren ey Whif b&idiéraN Hiasledy, thedlett sfié?famgP he
e

i nput operation are different. The current Tl ow ng between t

sour ce/ dr ai hcmfespdmaistio dessagipbing palse oP Ble/INCH LI SRS 188 ﬁlc%ﬂﬁ{ %%&?er} Ny €'
flows into between the source/drain of the transistor or pertofm ny e

i nput oper ahé Mventrol, teEurrdnt sduircd Sl i séthI&?ﬁ% ﬁ)}’@g ﬁ%&&tﬁ%"%ﬂ%ﬁéﬁ% Eﬁ%kﬁ re ©

the current supplied fromthe current source cir
first 15  pulse supplied from the shift register.

The sampling pulse supplied from thc shift register 415 is entered into the

terminal a of the current source circuit 431 belonging to the first latch citcuit 416. The
_ latch pulse is entered into the terminal a of the current sourée circuit 433 belonging to the

C l; second latch circuit 417. |
20 The circuitry of the current source circuit as shown in Fig. 6, Fig. 7, Fig. 29, Fig.
30, and Fig. 32, etc. can be freely used in the cusrent source circuit 431 and the current
source circuit 433.  The respective current source circuits may adopt not only one method
‘but also a plurality of methods.

‘Although the setting operation is performed on the first latch circuit for every one
25  line by the constant current source 109 for video signal in Fig. 4, it is not restricted to this.
As illustrated in Fig. 34, the setting operation can be performed at once in a plurality of

lines and in other words, in a multiphasic way. Although two constant current sources
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| atch circuit 416 flows into the transistor for performng the setting
operation, but does n@ flowinto the transistor forﬁ" rformng the input
operation, and the current does not flowto the pixel.” Accof diArgI§ip

wi t hout seiﬁgiﬂ% oJ t he le tch 434, the setting operation and the |nput
operation Ftdensigng! ageragrapacs i Iathe ssitingioperation gRy be peEPHReden the
problem 15 In the two transistors of_the current minor circuit as shown in
Fi'g. 6C, wiehconstant gpgantsonrees HPP fgnvidee siggahby aagthes eomstantecurreshsouegfor
connected to the pixel is set smaller than that of the transistor

connect ed Vislep Rignal sepemtelsaanged.ci rcuit 431 belonging to the first latch
circuit 416, the constant current anmpunt supplied fromthe current

gener ator 109 f oin thedelovsiagrahmpkroilike ¢conshinatsmf tROmEthode famst & tha ssuend

that the anobunt of the current given to the pixel is P. Then, assum ng

t hat tHe Wdnrcatcirouiof43ihand thensirsdng rsosea rodchitddI30in Bép. pl xad iissmyvit abldl bichat
the WL ratio of the transistor connected to the current source circuit
431 i s (2xWéscribed.he current of (2xP) will be supplied fromthe constant
current source 109 for video signal. Thus, by setting the WL ratio of the

transistor at a pi @Reéurkent d6urct BRcwit 43 EBEloAMAR th Wk Fike MM Sirdiit 498 shd e
current source 109 for video signal can be Increased, thereby performng

the setti gEnERSORIcE Ukclh 485 Defombingnth 1ROMHRA S Lirduit8iY, q_tﬂeg&késﬁoﬁ%l bo
accurately. The circuit diagraminthis case is showmn in"Fig. 35. 41 2 5
APR 2006 in 3h I & LA kLl hes L C t
source ci r?ﬁ‘%& % 12319§§{co¢r6{g‘|£ﬂﬁgﬁf \gg tah%%ft%%% P{gtﬂclhl’l?ﬁ gﬁﬁn\fﬂ%%}ﬁs&? %g%({:lﬁrrgﬁent
m nor £hr cul: A W0 EL e and the current source circuit 433

"Bél onglf?lg ?AI&? éuégﬁaogr%gbﬁgtﬂéﬁl%?rebuit 417 is the circuit as shown in Fig.
A. In this case,rhien two transi st.ors o he current rce Cl

h f it 431
that 5 is the curtteamiei ohRe SRR of I sy fibforrattchlide R YR, B Mt #5
toth t 109 i d i | dth th i
connoot ed S6et S drsBloes 3BT BE vk clsrodessst B frigitgtriets A SHRBAY! % ch

circuit 417l I n ihe two transistors.o thecﬁfgrrent mrror circuit, as shown
in Fig. ecCHssHuay ronnseshas mentonsd 2P9%t e Pictiseje Hapsidorss ot 8t the e or
connected to the current source_circuit 10 433 belonging to the second

| at ch cir cdfgion fndithe diain seign af ope,dapsister: ands onenef the SAuics region gad dhe d@im; o

the constant current source 109 for video signal, the current anount
suppl | 8  region of the other transistor are respeciively connected to different circuit elements.  For

example, in the current source circuit shown in Fig. 20, of the two transistors, one
transistor (one of the source region and the drain region of it) is connected to the constant

current source and the other transistor (one of the source region and the drain region of it)

~,
1
‘f‘ ]

is connected to the pixel.
20 At first, a description will be madé in the case where the current source circuit
431 belonging to the first latch circuit 416 is the circuit as shown in Fig. 6A and the
current source circuit 433 belonging to the second latch circuit 417 is the current mirror
circuit as shown in Fig. 6C. In this case, of the two transistors belonging to the current
source circuit 433 that is the current mirror circuit as shown in Fig, 6C, one is connected to
25  the cumrent source circuit 431 belonging to the first latéh circuit 416 and the other is
| connected to the piﬁel through the switch 434.

~ In the case of the above structure, the switch 434 is not necessarily required.
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fromthe constant current source 109 for video signal can be increased. For
exanpl e, assune that téfhej current amount given to the pixel is P. Assum ng
that the WL ratio of the transistor connected to the ‘current souKER7g6

circuit 43 el onai to 5 the,second latch circyit, 417 is WA and t hat

The WL 1 aity 504, 8 hepcrinplie BGRBE cafetoponie Qishi ddhbelongmng io ot o
109 for vi signal.is (2xWa), the current of (2xP) will be _supplied from
t he const aﬂéﬁab ﬁ’faﬂﬁ‘f’lésﬂ‘i}ﬁreé EIOT%@FI&PWF]O@G the sefting opgration ad theinput @perationy L
ratio of the Bransi stor at a_proper value, the current anmount supplied form
the const afft? b¢ BriieuRedsy onee in the cpgsy wherg dle eyremmbsouremcisenit 435 ksdenging tolthe eby
perform ng the settin 20 operation of the current source circuit 431

qui ckl y andewmd latgh sirquit 4Lkische eurrant aiiesgr cirovitrasishown uEig. 66. shown in Fig.
-36. This time, .a description will be made in the case where the both of the
currentd source &Namalytimgie badeonf)itheg comertthmifkor sircdibs Bhown Gini Figd B8, ahel
the current source circuit 432 belonging to the second latch circuit 417
are the cutrassistoniorgerforming)iltessettvgsdperationrandi the traSist6for RifoRNAEhS input
assunme that the current anopunt given to the pixel is P. Assumng that, in

t he currenvopemtion erediffetent. 4Bk defcanNGowiigibetk&a tBE SEUIEL/URNCHT th Fenidtordy -
in the two 42 C 2 5 APR 2006 transistors of the current mrror circuit as

shown i n Fipgriofifingttiesctifdg 6iirationQieviNBows ARG bewetn tHeQBRREEHN bRt IEnBiSE!
is WA, the WL ratio of the transistor connected to the current source

circuit bekongemdorhmg! IR fgust ogedltin. Ciruie}, 16 e (RXWY o tRGund.

m}ge&}
current anount becones twice Iin the current” source circuilt 3 %)('al ondl ng

to t he1gecangrditbClheCurfetit & '%d.fﬁmgﬂg?_ L‘l%%n}f ’sglgljéta E&g&fiﬁ]g& @;ﬁ@ﬂ%@t@g{?ﬁ §;581£ he

{current nmirror circuit as shown in

Signal 15 (SRR OAER RS Rub O, GARRI R0 FdiRle AR SHERe POl ml it e

d | Ld Gy i Then, th t t b t i
he. ourr entRoii e dandoripehtophiilue ki BPORESH oPL el i aet oo "
Then, th 4xP). will be 10 li ed th tant t
couree. 100 FoPER qdiccer it auCsoip B ichill i slifiecprirationgnd e

transi stor .at .a proper value, the current supplied fromthe constant
current input opgraggn are not gadlya ected with each o Qr, thereby causing no problem.

it

15 In the two transistors of the current mirror circuit as shown in Fig. 6C, when thé
W(gate width)/L(gate length) ratio of | the transistor connected to the pixel is set smaller
thfm that of the transistor connected to the current source circuit 431 belonging to the first
latch circuit 416, the constant current amount supplied from the current generator 109 for

C {rideo signal can be increased. |

20 For example, assume that the amount of the current given to the pixel is P. Then,
assuming that the W/L ratio of the transistor connected to the pixel is Wa and that the W/L
ratio of the transistor connected to the current source circuit 431 is (2xWa), the current of
(2xP) will be supplied from the constant current source 109 for video signal. Thus, by
setting the W/L ratio of the transistor at a proper value, the current supplied from the

25  constant current source 109 for video signal can be increased, thereby performing the
setting operation of the current source circuit 431 quickly and accﬁrately.

~ The circuit diagram in this case is shown in Fig. 35.
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source 109 for video signal can be increased, thereby performng the
setting operation of %} current source circuit 431 qu kly and
accurately. . ~ The circuit diagramin this case is shown in BigapBHE I n
this case, as illyustrated in 15 Fig. d?)8, @ge switch 432 does not have to
be provided bet wee r ASEHRUR WL Re adein thgicase whate thy Ggronbsauses eirquit 431

| atch ci _rcui':'t1 and i‘hgl cfﬁ%renb source circuit belonging to the second Ilatch
circuit. |n RPNl the frst Jatch ciropih 416 i the Gurres e siscuil asshavniie Fig &€ atde
current soyrce. circuit belonging to the first latch circuit andthe
current soutEeUTeRE SRYICH ey f‘gb belongingdodhe serpnil datch cirowit dil7 is vitd cibcuiitsasnot
preferable. 20 At |ast, a description will be nmade in the case where the
both of theShaytHiglsy ch thisiegsiin the3woleinsistrnaf tho carnent Soures cir@licAB1 that
circuit 416 _and the current source circuit 433 belonging to the second .

| at ch ci% culstthe eprrentamirnies circwit as skovars its Figm6C, pndisgeonfidste By tHS @oMtant Idifrent
current source circuit of the type as shown in Fig. 6A, ill effect caused -
by the chas@eeel0Sforcvides pignali and the dthe i rodnsdctddon 8 Rukent! butddircuit 433
restrained. Nanely, since the 25 transistor for perform ng the setting

oper ati on abelongding to thaseaindiattiocir@dr 47, M ng the input operation are the
sane, there is no ill effect caused by the dispersion between the

transistors. Howeltethe twbne@sisides Lt freAMBHRST 3Rk Sthvid 8MF&NECC t
current source 43 25 APR 2006 109 for video gi gnal cannotﬂgié{gi ﬁg’fg’ggﬁe )

the settin ﬁeaﬁ'ﬂﬁmggﬁ ' i rcuj i agr am i,n
this casla ig‘s)\qghownl in Fi gé‘%ngﬂﬁ Irﬁ%{ Iﬁg{hgﬁ%?%{og E{})ﬁé[regt-egﬁg? ?Hc? u‘ﬁlﬁc%'égog'ﬁ% (H@C“ito
the fing |ax | [ r L-ent irguits of.qnly one

. ruct ulr e are E?)I? h%iggdtbbtﬁ%@gc%n?ﬁ%fdﬁa%%t %& ?ﬁggegt %ﬁ‘?aﬁgrnﬁ'ago ploef 8’& %?ﬂﬂsf‘g of
various str ing t circuit as shown in
various ot fuGhUEEs R e AAEGu AR £F 3t Mkl otk dm ey Shoptal "

Fig. 6A or the current mrror circul

current Soufgs (hél ' 1.0 truetures, may, he m xed, also in those
bel ongi ng to the %@?ﬁ%éﬁ%néﬁgﬂrg? r@%?otrvﬁe?.m@ﬁlﬁﬁy‘?%ﬂ“ﬁﬁegcture of Fig. 39,
‘the current flows the pixel through the signal line toward the
current source cilﬁ(}:rlrﬁ %i}.llp%é' S&'F]'ce%f'?%‘ﬁ cgfmf‘tl‘ﬂé“@{??lgﬁ’ﬁf‘,to Hisivdrs Py o fyssuming

dependi ng o ructur.e of the pixel. Then, the circuit diagramin the
cage Whe?e ?’ﬁfe g V§}L fafio Of the transmtor%onnccted to the current source circuit 433 belonging to

15  the second latch circuit 417 is Wa and that the W/L ratio of the transistor connected to the
constant current source 109 for video signal is (2xWa), the .currcnt of (2xP) will be
supplied from the constant current source 109 for video signal. Thus, by setting the W/L
ratio of the tramsistor at a proper value, the current amount supplied form the constant

L; current source 109 for video signal can be increased, thereby performing the sciting

20 operation of the current source circuit 431 quickly and accurately.

The circuit diagram jn this case is shown in Fig. 36.

This time, a description will be made in the case where the both of the current
source circuit 431 belonging to the first latch circuit 416 and the current source circuit 432
belonging to the second latch circuit 417 are the current mirror circuits as shown in Fig.

25 6C.

For example, assume that the current amount given to the pixel is P.  Assuming

that, in the current source circuit 433 belonging to the second latch circuit 417, in the two
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current flows fromthe _current source circuit to the pixel is shown in Fig.
40. The above nmay be du rized as follows: by adopti g)’g\)the c&r gaqtg mrror
circuit 15 as shown in Fig. 6C as the current source circuit é Wr r ent

source cirgyi i rent .source cikcui 3 nd. f her setting
the Wi r ariaisdRbrtRE ity afitthf ERonic@ihrER i Fi 66 ML Bilio b rnsidon
current so e 9 for video.sigpal n be increased. As a result, the
setting op(e%”g[%clcéa t8f&ﬁ?é“§l}?r‘§ﬁ’t H’seow]géa‘é‘? of (he Lrapsisfar copnested e current
circuit 431 and thﬁ%ﬁur r.ent tlslo rcga{tci rcuit 4332 can be perforned

accur at el ySOWE® FRCYRE g getey chogiFquifi 41648 (24¥8ak Ther; the coeent ppganter |
there are at |least two transistors having the gate el ectrodes in conmon,
and if theEFPICS RS 18 theurrent %%!éoetwﬂﬂﬁghsﬁogmgéo theseennsijatch sitcuit HE7.
currents supplied therefromare dispersed. However, by setting the WL
ratio o? the chariBiarly,de thoimertnsistors pbthe sureatmirtor|ciicnit b shawwin Fig. 6C,
transistors, at a different value, the current anount can be changed.

Gener al | y, assmmetBatdhe Wyhiragie of the traasistor eonnetied setheicogstagtauathsoutdetf9 fas a
~result, the setting operation can be performed quickly. The current at the
setting opwaidevisignal i €2>3b) asbthat] thet W/L haticc uf Henfrasispn! dopdedted B did skedfd APR
2006 the constant current source 109 for video signal in the case of the
current solatdecicuitdl isoWb. t Hiheh) thetcul@hiCdinGint Gebdmesidcd tn BRI GRSROSISC O
the current supplied formthe current source of the first latch circuit in

~ the case okirtilie 48U beRgingOr 168 ik’ Bttht cifthit! 18, S 9HeR Jthk dueRnC bf gﬁ!ﬁ) wif d he

ot her hand, in the case of using the circuit as shown in Fig. ,

currento 5 shpglitidTebnd thd SsaRt dirftdt SRRERI(90Rr Vides si@aﬁ Ul RNy rding AL L O
~the current flowng at the input operation time. Therefore,” the cturrent

“for perfor @mgot bR ﬁﬁﬁs’i&it&gatoﬁ"gf@gi %Iu%?*?:ﬁoéurrcm? Isi.#gﬁfeﬁaﬁ(‘ﬁﬂ:thy%ﬁéfﬂt’cu%%ﬁt he

transi stor of supplying the c nt at e sett operation tine a

transi st or sgfcS40P e Med Eigna%ﬁ. Tingr%?steﬁethle%géﬁﬁﬁﬁﬁxﬁgtﬁg sétliﬂg ot tngﬁfwe o

sanme. Accordingly, there I’'s no i ect cau e di sSpers

t he transi ﬁ@&ﬁfeﬂépﬂﬂ%gﬁﬁlﬁg‘?ﬁgk?ckiﬁ?ﬁra%@'?f%%ﬂe to use the current source

circuits in a proper exanpl’é, using the current mrror
circuit as shown.i i C.in.the poriion where I . anount of the
current is desir gg' aCFC&ﬁ{ehgé‘e. .F’ntglso(%ﬁ‘?létsﬁ%‘ﬁ“f‘} F&g gﬁda@gﬁﬁﬁ%és H’r“ts'cf‘%f?‘?mas

shown ,in Eig. I n e rLtion ere the re, accurate output of the
curr e'n%gi s %&g S%S?ilbc sw11tcr:]1 43 a6és not have fo be pr(w}ded getwccn the curre%t_source circuit

=

belonging to the first latch circuit and the current source circuit belonging to the second

laich circuit. In this case, however, the current continues flowing between the current

source circuit belonging to the first latch circuit and.the current source circuit belonging to
C\T_ | the second latch circuit, which is not preferable.

20 | At last, a description will be made in the ¢ase where the both of the current source
circuit 431 belonging to the first latch circuit 416 and the current source circuit 433
belonging to the second latch circuit 417 are the circuits as shown in Fig. 6A. By use of

.thc current source circuit of the type as shown in Fig. 6A, ill effect caused by the
characteristic dispersion of the transisto_r can be further restrained. Namely, since the

25  transistor for performing the setting operation and the transistor for performing the input

.operation are the same, there is no ill effect caused by the dispersion between the

transistors. However, since the current amount supplied from the constant current source
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In the current mirror circuit as showm in Fig. 6C, there are at |east two
transistors 15 havi ng{’ﬂﬁe gate electrodes in comon, jand if the
characteristics of the two transistors are dispersed,-the CurangR%{}Qpl i ed
t herefrom 2{02 gOiSﬁﬁrsed. {—Iovvever, if the characteristics of the two :
transi st or s ar TuPY SHEnat Frnnof beeiceassl, $he settingcoreration eannpt bot paytormed

di sper sed. versely, in order not to disperse the output currents, it is
necessary t¥'%fdke the characteristics of the two transistors uniform
Namely, it is necessary to make the 20. characteristics uniform between the
two transistors hEifGigguitidiagenm in tisease sgbgwnin Figrii®n, in the current
mrror circuit as shown in Fig. 6C. It is not necessary to nmake the
characteristics Unithechrpatsauns diveittbrelonging tor the fisi hechneirauitndds) tlgaterrent

el ectrode.. This is because the setting operation is perfornmed on the

r espect Pve sourceaircuiin of oy mine trittare arblawehsed Huva donthisdtdh Tt thd kirr&iR GOHRS
the object of the setting operation and the transistor 25 used at the- i nput

oper at i on tdirmitsefdaricustsavetutdiansabealcbasat; etk & disy e @Rufth8 shown in Fig,
characteristics are not uniform between the transistors having no comon

gate el ect reXler theidie@nt Bifirrbe SROE Y SheWh! BFigS &0L CKimith 3 @ifent Shurce
according to the setting operation, the 45 2 APR 2006 characteristic

di sper si on GRRithef @eﬁémtﬁ.@mrééeﬁﬁg Mol Hixell Nalbd G BHOGE %@{?ggié.g{tg "th 'g%%ﬂht afdh

shown in Fig. 6C, since the two ransi stors having t e rodes in
common can diralt4ayn the di spersion of the characteristics thereof, they
are positioned adjacently. 5 Here, in a transistor operated as a sinple

i tch | ang v | - Bur t.h ' he .Si I
ine arPuihg i r ke SFRRRECE He b, & Bl dosfom SRS o M wnl e
‘S Ci | ' ' Jdrst | h.is.sh in Fig. 45 and the,
cor  oeponi i 1R Bobaf Gl | TR rtuat 0w e dinirn vk

o e kML AT ka4 RS e bt s v
e il 008 S ot i ESRETA 7 E1TS
. The above may be summarized as follows: by adopting the current mirror circuit

15  as shown in Fig. 6C as the current source circuits (the current source circuit 431 and the .
current source circuit 433) and further setting the W/L ratio at a proper value, the current
supplied from the constant curreat source 109 for video signal can be increased. As a
result, the setting operation of the cutrent source circuits (tl;e current source circuit 431

("} and the current source circuit 433) can be performed accurately.

20 In the current mirror circuit as sh‘owh in Fig. 6C, however, there are at least two
transistors having the gate electrodes in common, and if the chara-cteristics of the two
transistors are dispersed, the currents supplied therefrom are dispersed. However, by
setting the W/L ratio of the channel width W and the channel length L in the two
transistors, at a different value, the current amount can be changed. Generally, the

25 current is increased at the setting operation time.  As a result, the setting operation can be

performed quickly.

- The current at the setting operation time corresponds fo the current supplied from
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L5 circuit 403 for use in the case of performng the digital gradation
display of two bits vmgl’l\) be described in this enbodi gént form Fig. 3B
shows the schematic view of the signal line driving cirrcuit 4035iARRt008 case
of performng the digital gradation display of two bits. Ile signal l|ine
driving ci Mufensipgscuirens spyree 409 for videy signal imths caseref the currentsputee sincai iof
416, and the second latch circuit 417. 20 In brief description of the

oper at i on, thtErs jateh ciraif, ardit comssponds to the gutiyntsupplindformythe ofrrédnt sescobf t he
flip-flop circuits (FF) and the like, where the clock signal (S-CLK), the
start pul dbe fist Broh ciepnit in He cabookthe cueer sowicg piatuif & tht kdrpnd lrclesitenited.
According to the timng of these signals, the sanpling pul ses are
sequential |y suppDn the otliee hed, dmtheTdase stusiig thg chedis@sshowmyihiFeg GA elie &dieent
shift register 415 are entered to the first 25 latch circuit 416. In the
first |&tcilowing at thedditingopdraeen t‘ih@r\imsuﬁﬂxﬂiaﬂ?'eqﬁ)ﬂtt% the citBhd Bdwindt A the)

I's being entered and according to the timng of entering the sanpling

pul ses, t hanptitdperatidh 3iddd. I ThekdFbie, tht Qafehit forPRrfofiRing tRe 6&8"% QP&aﬁ&b ﬁé}{‘{?ge

vi deo signal has been kept in every line including The final Tine i

first |atchheCinbfdidd. 4thwevBe thetGhsing 6?5:?@@2%%@%&6&3% gﬂglse;zﬁgg %ﬂg{ag&f}g

circuit 417 in the horizontal retrace ti d the vi hel ¢ .
the first LBLE Ind el i r ond | I rcuit
417, Thon, Thé i Hrtlghisfk b chpfing MEPIRR'S e hibul B nRnP e ) B ful d
second | at CQTD%' -C Lt . i at, once to t | X onnect e
'z g7t he signa Wl%%ﬂy’ \ﬁéf%é??%eﬂgggfggy glg L}:&ﬁgﬁ)ykg}ff ?ﬂ%ﬁafw?sgcggg?g%aai nS'ﬁ'iOFSCUi t
i s, Rei k pi xel s, sanpl L ng. pu
suppl s B0t rETRE, AR ol Rk ahd el B ol S Gt Epfiiton. e
repeat ed, thereey 9erf rmng,the processi g of. the videp signal for gne 10
frame. The PGPl oCHTSh B g Clnpidt aB‘is?‘ V8 i fige OLqinrtag ppRIop hexs a large
connected to the onst ant, 8ur_rcelnt source 109 for video signal, of one bit.
The di gi t al®RRuELet @*P@Hﬁ?ﬂfd% ¢shgd apfhesettiog operatienytine nq ysing thesgifcurt as shown
connected t.o fhe constant current source 109 for video signal_of two bits.
The signal BH&HY @ £ BPTIER pEiER th nese perairale elpukofdheryrensts dsyired-he 15
constant current sources 109 for one-bit video signal and two-bit video
signal are hel d ilg the current mirror circuit as shown in Fig. 6C, there are at least two transistors
15  having the gate electrodes in common, and if the characteristics of the two transistors are
dispersed, the current supplied therefrom are dispersed. However, if the characteristics
of the two transistors are uniform, the currents supplied therefrom will not be dispersed.

Conversely, in order not to disperse the output currents, it is necessary to make the

characteristics of the two transistors uniform. Namely, it is necessary to make the

o
e

20  characteristics uniform between the two transistors having the gate electrodes in common,
in the current miror circuit as shown in Fig. 6C. It is not necessary to make the
characteristics uniform between the transistors having no common gate electrode. This is

~ because the seiting operation is performed on the respective current source Circuits.
Namely, the transistor that becomes the object of the setting operation and the transistor

25 used at the input operation time need to have the same characteristics. When the

characteristics are not uniform between the transistors having no common gate electrode,

since the respective current source circuits are set according to the setting operation, the
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the current source circuits. The structure of. the first latch circuit 415
and the second | atch Q@cuit 416 wll be described by™ysing Figs. 5, 26
and 27. At first, the structure of the first latch circdit 415 AR 296
second latch circguit,416_-20 shown in Fig. 5 will be described. Fig. 5
shows the SUFRSIRRSHSGrdisRersian ganbe ¢amestedr i ving circuit 403 in the vicinity
of the three signal lines fromthe i-th line to the (i+2)-th line. In the
signal line driviOsgeeilycin thegymeniominen cireyjt as showa imoFig H6% singerthattwo
source 109 for one-bit video signal and the constant current source 109
for two-bi trapsigiess bayngthe sgate clctrodesedn tcompn can revitairs ther dispersioouof 31
belonging to the first latch circuit 416. 25 Accordingly, the current of
the total <hametristiva tharcofethiey afe pdsticnad adjatemliydeo si gnal and the current
of the two-bit video signal flows in the current source circuit 431

bel ongi fig t o t he Here,db altensistoriapesatdd ablbsimple SvilchARY poledtyNexdductiviey type)
structure of the first latch circuit 416 and the second |latch circuit 417
shown in Fiwglidd6 will be described. Fig. 26 shows the outline of the signal
line driving circuit 403 in the vicinity of the three signal lines from
the i-th | iRagthéid te signiPlind deiving ircdi6Y the aR2htibh, 16 BYbitividy Shdut telcuf@at

i ncludes the current source circuit 431a and the 5 swtch 432a, the
current sSogWhERe eirkgitl A io LA . L LCui t
431b and the switch g;?? b, gﬁﬁ%ﬁ%&%ﬂgnﬁﬁﬁﬁrﬂ?&m rcuﬁ%‘éﬁgﬁ%&ﬁgﬁ%‘&l{l{c
switch 434R;dwitd6hm i 'Fféte_%j'he switches 432a, 434a, 432b, and 434b are
controlled according tothe latch pulse. Miutually inverted signals are

|Sspechively, ont Shadchbablinat ki a8 SRR SIER A Vol U Pl ARSR
oper a on fe[Ag#Ed, on he current source i rouit 435 wen the current
L SELL10 OPer 3630y Kiguiout operalon can be performed at once, and
IR R IR G BT RIS LRI

bet ween t he curr,e%t sgxrc_e circuit 433 and the pixel connected to
shown in Fig. 15A will be described in this embodiment form, and the signal line driving

Ty

15 circuit 403 for use in the case of performing the digital gradation display of two bits will |
be described in this embodiment form.
Fig. 3B shows the schematic view of the signal line driving circuit 403 in the case
of performing the digital gradation display of two bits. The signal line driving circuit 403
C has the shift register 415, the first latch circuit 416, and the second latch circuit 417.

20 In brief description of the operation, the shift register 415 is formed by a plurality
of lines of the flip-flop circuits (FF) and the like, where the clock signal (S-CLK), the start
pulse (S-SP), and the clock inverse signal (S-CLKb) are entered.  According to the timing
of these signals, the sampling pulses are sequentially supplied therefrom.

The sampling pulses supplied from the shift register 415 are entered to th¢ first

25 latchcircuit 416. In the first latch circuit 416, a video signal (Digital Data 1, Digital Data

| 2) is being entered and according to the timing of entering the sampling pulses, the video

signal is kept in each line.
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the signal line is not necessary. Simlarly to the switch 434 provided

bet ween the current ﬁn]'ce circuit 433 and the pixel egnnected to the
signal line, the swtch-432 provided between the cur rient sour%eaﬁépé{]ﬁmt
431 and the current source circuit 433 also can be 20 omtted t he
current source ciWhen the vidaesigw8das be@ilkeptdndvé3mchiaslutiing the FhNBde @, the t he
termnal b, and the termnal c. Each of the current source circuits 43la,
433a, 431b firstdatth43Gwitatls, denlatadl psk byermerell gawl the ¢Bstinidedtch iRUBMITNG the
termnal a. The current (signal current |aa,a) set by using the constant

current solwodeorfiordimce wimkscail gieatide®RNBE1 BAid fh RS AR MicH SQrculi"Brd gsUEr'i ent

line) through the terminal b is held in the current source circuit

and the cutraasferedts O Sdcosdiidicd3ikbuit e CHEdnE R is gﬁhngd;ﬁlat 6HE hfi@tof 'tﬁe"@?deo

supplied fromthe current source circuit 4314 an curren source
ci rcui t543%tgubﬁ®ﬂmﬂﬁsb&>ﬂdh§tcfn'ch§ﬁu i fibk ﬁéu%né}ﬂ}@ﬁ%t%gge ; ing
through the termnal b is held.in the current source CII’CUI tF‘ilue

current  SqyiieSigdal fle.t 433b. The current set in the constant current
source 109 for one bit is held in the current source circuit 431a and the

current source cr LI et d t he, ene 109
for two bi ts IS fhﬁﬁ} e%%%ﬂ?kg ‘%glﬁrsééo‘b‘tfr‘gcthct‘%‘éw éﬁfi

source cir ective swj.ches 4 and 434h are oVi ded.
bet ween t he pi kgl?e Wyagﬁg?ﬁﬁggﬁe%WPB%#&HW @Ba]”%‘e‘céist‘c&dﬂs 'H‘%G he
433b, and t n/ of. er f th sw tches 434a and 434b is controlled
by the | at CE&BE'P% 8‘“{1/&’&‘%?%?#@; ?'tm Qrire hemresessing of die eideo sienalfor one
one- bli eo signal flowing from the current source circuit 433a and the
("cwren of two bit video signal flowng fromthe 10 current source
circuit 433b, CP@Z(S{ the pixel. In other words, the currents of the
respective-bit vi fagrratee signal afiemedbit i entered fioona whwserd lineeoonratahto the ows
fromthe current source circuit 433a and the current source circuit 433b
toward the “pRstHt cugrmt $qvEcep] OF for oridasr sigmah of onpditf o lile dligitat wirtedi siglay of waen
the current _is supplied fromthe current source circuit to the pixel, the
current an®ilpis prfered drama at ¢vercotline pennegled do ¢ty cospah dindent tsourcd 509 Fer video

respective bits. Next, the structure of the first latch circuit 416 and the

second ‘| at signai p&twe bits7 Thhsignal ourFéngs (&ﬁeapd»ﬂdutget(d&&widb@@lgn&l)g;et B¢ thdovs
the outline of the signal line driving

15  constant current sources 109 for one-bit video signal and two-bit video signal are held in

the current source circuits.
The structure of the first latch circuit 415 and the second latch circuit 416 will be
described by using Figs. 5, 26 and 27.
C At first, the structure of the first latch circuit 415 and the second latch circuit 416
20  shown in Fig. 5 will be described. Fig. 5 shows the outline of the signal line driving
circuit 403 in the vicinity of the three signal lines from the i-th line to the (i+2)-th line.
In the signal line driving circuit 403 shown in Fig. 5, the constant cumrent source
109 for one-bit video signal and the constant current source 109 for two-bit t/ideo signal
are connected to the current source circtlit 431 belonging to the first latch circuit 416.
25 _ Accordingly, the current of the total sum of the current of the one-bit video signal

and the current of the two-bit video signal flows in the current source circuit 431

- belonging to the first latch circuit 416.

47




circuit 403 in the vicinity of the three signal lines fromthe i-th line to
the (i+2)-th line. Thessjgnal line driving circuit 403-shown in Fig. 27 is
the sane as the signal‘line 20 driving circuit 403 sHown in Fi 5 AP® 7006
except that the current source circuit 433b and the swtch 434b are
renoved and t hat Nexe theistracturehs tie iffstt lieh Giichie Al 6 S0 EE sédoh@ Thtbh $34Ht 4$7
supplied not to the current source circuit 433b but to the current source

circuit 433howans Fig. %6 wWabks dakciived. t Mg enf stiowsomt bhthe o‘?itﬂéﬁ%ﬁ'ﬂiﬁ mﬂhg
line driving circuit 403 shown in Fig. 27 can |essen the nuiber of the
circuit el afRpit403 M8 Rdnity sftht NReSHigRA tinkd fEmAbL Yl Ghes thl Qﬁlﬁf&n 3 shown

in Fig. 26, the occupied area of the Signal line driving cir “can be

reduced. I'n Fig. Bisi %iﬁé;&@ig%%ﬂ%gg%ét fidbd @Bonft ntlsDfrcd Wiclhk Et;i’é;éﬁgm% .

signal flow ng from e curre source circu

L1 bt sty 12, WPy VP ANE AR e LA 397

circuit 431b, cones to e current sou

wor ds, the r . es tive-hit video .sigpals, are add in a
por ¢ 1 on wnelbEREUR, S iBobr SRS itentstortt FREHT LB Sr R B e,
the current,. sourge ci.ycuit_431h 5 rd.the current source circuit 433X,
and the D/ Af%on ?sslwd{?ﬁ?ssa%%% f‘%ﬁﬁe%ﬂ&goﬁﬁnﬁFﬁmﬂﬁﬁ?ﬁjﬁ?@f grtarihe jlatch
supplied frHong the pixel to the current source circuit, the current anount

has to be tMcurrent value corresponding to the respective bits. In the
signal line driving circuit 403 shown in Figs. 5, 26, and 27, when the

digital “video siMhtuplly snverted signals areyiespectively esteserhto thaswitehes 4329 umd|4320
fromthe respective current 10 source circuits to the pixel. On the
ceontr alP vidithe switgheset4siagdA34bs Therafdte,songnef] the tshigingatpetation] and the tingmen
-the respective current source circuits and the pixel is controlled, so as
not to suppipgratiea itperfasmed o thenrrsnksdurceNareityi33i n t he respective current
source circuits 433a and 433b, the ability of running a constant current
(VOs) is control 'Wheibthetdwerent shmece dicgitad33dsm thebringht méssr dircuitaiztshowh éa Flay
usi ng the amobunt of the current to be supplied to the 15 pixel. Further,

t he sanpl i ngC pad the ssttipplopeetibn e thedn@hioptratie csi 8¢ pdidimicd 2664 &, @ald WhEPat he
termnal a of the current source circuit belonging to the first latch

circuit 4l6switchtigamaiged inlthé Cdirdntss@ict Sirfitt 235dhé BRcK A%4 pRFVIAIMetRedf the hE
current source circuit belonging to the
15  cument source circuit 433 and the pixel connected to the signal line can be omitted. Or,
~ the switch 434 provided between the current source circuit 433 and the pixel connected to
the signal line is not necessary.  Similarly to the switch 434 provided between the current
source cir_cuit 433 and the pixel connected to the signal line, the switch 432 provided
(: between the current source circuit 431 and the current source circuit 433 also can be
20  omitted.

Each of the current source circuits 431a, 433a, 431b, and 433b has the terminal a,
the terminal b, and the terminal c. Each of the current source circuits 431a, 433a, 431b,
and 433b are controlled by a signal supplied through the terminal 2. The current (signal

+ current Ly.i,) set by using the constant cutrent source 109 for video signal connected to the
25  video line (current line) thfough the terminal b is held in the current source circuit 431a

and the cumrent source circuit 431b. The current (signal current Yi,) supplied from the

current source circuit 431a and the current source circuit 431b belonging to the first latch
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second latch circuit 417. 20 In the enbodiment form since the two-bit

digital gradation di sp% Is perfornmed, four current sQurce circuits 43la,
433a, 431b, and 433b ate/ provided in every one signal i lline ( ;t‘)eAquﬁﬁent
source circuit 433b is not provided in the structure of Fig. . Rssum’ ng

that the raﬁﬂaeﬁuumh@bgmie tEAMihAY 1§ heRBindhé LAY Souires PGl ¥33aYind Hhe\&RREnt e
current . source circui 431a and the current source circuit 433a and

bet ween t heofite chdhit 4395.C T curichfsbt n e dndakk éuﬂ%nPéUuh%gfé)ﬁi’ EDIE i i ¢

433b are set at 1:2, the current anount can be contro 2=4 steps.

Th t A7,CHit i
formed 5o 2" S Bl G GRv RO et falitd e CifB G it foad T Imub el B

current so LF.CLUI ' i N e T Fig. 29 Fi Fi.g.
52 and ¢ nadf FEeACHHeFa B rdeolo B B i e ol softe sl 440 S
one nethod but al so they may.,ado a _plurality. of hods eafter,.a
exanpl er‘}’of ‘i"ﬁt n@&ﬁ%ﬁcﬁa 3 %?ﬂ{’ he tr‘%Bﬁ‘ém{fs@%“a}?st da 4éﬁ‘§£ 8e 0 ’(‘,15‘9
circuits (the current source circuits 431la, 431p, 433a, a 33b) .in Fig.
6 and 1t & DG e A AR Eispasie Sptich Source SR D 0BAnd A SRRV of
the nmethods used in the  current source circuits (the current source
circuits 43Bsratipn s thesywitchesdida apd@3db iscongrlled by thedpich pulip.| | be descri bed.
In Fig. 26, as the exanple of the conbination of the nmethods used in the
current 10 sour caceordipgly; thetptabsuny pf thetcusignt efdhe prebit viden signal fAowing fngea,
and 433b), in the current. source circuit (the current source circuits
431a and 43hpyumsentsaurongirceit #3m fudrthe ceraent lof dicrtworhit vidd®signal flomdng fromethe
source.eircuits (the current source circuits 433a and 433b) belonging to
~the sedénd ¢wrenh seunce dincuid U33bt flews dste thkkepigelondn iothet Iveords, ribelictirrasts sifothe i n
Fig. 6A and the other is the current mirror circuit shown in Fig. 6C wl|

be descri bewspettivé-bit videorsigtalsswelnddeddn apoirtionokhérh ¢heotnnieatfiows fromrthe cligeiit t
as shown in Fig. 6C has at |least two transistors and the gate el ectrodes

of the two dousseséisdudy $33r end cien@liTedt sowce Qirciie 3By towmnidemt qiixds ante dd Dgd
above. O the two transistors, one of the source region and the drain
regi on of ogmvtiimSisSpéforaied. OAEcAlinklie viIR e ABShOR APPlENFrod Ahd) current
source circuit to the pixel, the current amount has to be the current value corresponding to -
15  the respective bits.

Next, the structure of the first latch circuit 416 and the second latch circuit 417
shown in Fig., 27 will be described. Fig. 27 shows the oufline of the signal line driving
circuit 403 in the vicinity of the three signal lines from the i-th line to the (i+2)-th line.

C\ ‘The signal line driving circuit 403 shown in Fig. 27 ‘is the same as the signal line
20  driving circuit 403 shown in Fig. 26, éxcept that the current source circuit 433b and the

switch 434b are removed and that the current held in the current source circuit 431b is

suppligd not to the current source circuit 453b but to the current source circuit 433a, and

the description thereof is omitted. Since the signal line driving circuit 403 shown in Fig.

27 can lessen the number of the circuit clements compared with the signal line driving

25  circuit 403 shown in Fig. 26, the occupied area of the signal line driving circuit 403 can be

reduced.

In Fig. 27, the total sum of the current of the one-bit video signal flowing from
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region of the other transistor are respectively connected to different
circuit elenments. For gﬁ exanple, in the current source.circuit shown in
Fig. 20, of the two trankistors, one transistor (one{sﬂ the sQurim@ NI on
and .the drain region of it) is connected to the constant current source

and the ot hhe cluraitSoice cirbing3 afantike &t 8f 1RAWSbiEHed S8n sl Riving Pl Of
it) 1is connected to the pixel. At first, a description wll be nade in the

case where dufreli Souré® cirtdi€ 431y, cBhies 3 WosLin A Grfehitls i ng ce
circuits 431la and 431b) belonging to tr?e 1l‘nl rst Igtchéuzlcér%lﬁ&ﬁtlp %jGae glrlzﬂﬁe

. it . i g t . i i A t
U 15 s O A0 GHALET AN 8 BHEE L LS A B
are the Curéu‘fﬁh] %Ws%oﬁ%hg.cﬁnéﬁl%(%lg%gcir&i{ ﬁ?lioat tsuhcgﬁlespuor\rl%é ![slgvg:}: %ﬁgﬁ@ n‘PIIQ

this case, of e two transistors ngi ng résp

source @i rgui (& he [ e ource.ci,Leui ts,433a.gnd 433b). that are th
current %n‘i ﬁ?@ci%@u?@g&ésgéﬁ%mé@ﬁ. 4%%’ g SoSEPYSRIPY 5o hsEormed. ¢ o
t he current ource ci.rcuits 431a and.431b bel onging.to the first .l atch
cirourt a1 PES: SPREI Srisat BBl Gy Be RREL ke CampReOWIGRitcRty Begh
the switches 434a and.434h. In the two transistors of the current mrror
circuit as %mﬂmﬁih@?t‘g& lh&ﬁ%“%‘ﬁél“e\ﬁ?ﬁﬁﬁ@ﬂﬂﬂﬁtﬁhﬁeﬁ%@q Ritlgt h) ratio
of the transistor_connected to the pixel is set smaller than that of the
transi st or conneclt“égef'gn%lé@ﬁ deiyinggitcuif 303 shown incEigs. 5, Rhcand &7 wihen gwudigignl
circuits 431la and 431b) belonging to the first latch circuit 416, the
current anotifi¢o sigpakissnbright signghnthe sigaalneireent icsupplied frooutheeres@etivo cuéneo
signal can be made greater. For exanple, assume that the anount of the
(curr entlOgi \aoHrgeccirayes i el pikd. POnThe wontraygswhemthet viddo sipwal\¥ h dagd Signadf thehe
transistor connected to the pixel is Wa and that the WL ratio of the
transi st or latshpudseduttwesnghe kespentive wurrentisoaeceadircaits ind| the @il is uitrofiod| sdes
circuits 43la and 431b) is (2xWa), the current of (2xP) will be supplied
from the comgttasupplyrihecbrrdd ts dher pixeil 0 Nedndsly, vindheo r&ipettile. culfeds sodrbe ciedtits ent
supplied fromthe constant current -source 109 for video signal can be

i ncreased, 433arandy4338; therabilitg of hentisg bicogsteRefudichO(V Q) icasiliroliel §the SRIEHCE
circuit (the current source circuits 431la and 431b) quickly and accurately.

Wien the cuwig@idand dHphesiis cottfolleld by ishis the MnofRAUWIRe Stk 6 ficd Bflth
433b) belonging to tﬁg second | at CE\)@ciiri%trJit 417 are the curreeﬁt '?rgt? ©

circui i aspigaown in Fig.

Further, the sampling pulse sﬁpplied from the shift register 415 is entered into the
terminal a of the current source circuit belonging to the first latch circuit 416. Then, the
latch pulse is entered into the terminal a of the current source circuit belonging to the

() second latch circuit 417. |
20 In the embodiment form, since thc two-bit digjtal gradation display is performed,
four current source circuits 431a, 433a, 431b, and 433b are provided in every one signal
line (the current source circuit 433b is not provided in the structure of Fig. 27).
Assuming that the respective signal currents Ly, flowing respectively between the current
source circuit 431a and the current source circuit 433a and between the current source
25 _circuit 431b and the current source circuit 433b are set at 1:2, the currént amount can be
controlled in 2°=4 steps.

The respective current source circuits 431a, 433a, 431b, and 433b can be formed
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20 6C, the Wgate width)/L(gate length) ratio of each transistor may be
changed depending on .each bit. As a result, the current flowng fromthe
constant current sourde’/109 for vi deo signal of the | bwer bi t aﬁ&lﬁ%éﬂﬂﬁ
current flowng fromthe first latch circuit to the second latch circuit
can be i ncifmalyelsy udiagrtie)circulStractufRVf thd QibtenBsctircd AEculishdwal in PREGAELOP,

time can be increased. Wen the current source circuits (the curtent “Source

25 circui t Fig3®a FanG04Bah p2baldmeing. t Al e cﬁﬁsﬂ%eu{]c@t&%uﬂ ?f(}'l:%n b foee
the magni f1ca a

the current mrror circuits as shown in Fig. 6C, I on~to

current vabhBSoretnéth6d BRCHS thEN AP bdoglla' : More specifically, at
a time of supplying the currel#t; f on?l{pﬁéﬂlgélggx’?ihﬁy@g APR 2006 | atch

. . , h . , . '
Gecronsed ar an e onsexiie Ot 8 Tt ol B md BT e ramept o
b : [ he. f j t f t h
ot T3 cowes Sif @ oot Rourke Pty . BB 43 ol AF o REE 20l g

oper ation ‘ r t. _gource circuits of the second |atch circuit, 5 the
current flglv%rfr%gﬁ{l%%t‘{?g&@ﬁare °’§8BPE@’121FP?EHWHW¥W@ of themathods wseddp fhey ¢
does not geco%e smaller. but it is large, and therefore, the setting
operation &3H° esoﬂré’chHFWé%bﬁeqﬂ}W yoursggircuity 45t ddibrand #33p) in Hg Ioand ifsn
the case vvherev%ﬁ% current source circuits (the current source circuits
431a and 454958 willbsdgscaibeds the first latch circuit 416 are the 10 current
mrror circuit as shown in Fig. 6C and the current source circuits. (the
current source &% Fifi20sauths £xamplead3hy combipalipmef tho métkodsamsohih thatcutrent
circuit 417 are the circuits as .shown in Fig. 6A In this case, of the

~two trhfsi §0Wee cruidhthe currerinsousesueicauits i43¢ai 431bs Ha3a, cundr 433b),Siauthe &urrent

‘circuits 433a and 433b) that is the current mrror circuit as shown in Fig.
6C, - one i §owenpisetibhe curtdnesmwerstinonits dBita mdt434b)belengiftd e fivitdach Sik@mnal
(for one bit and two 15 bits) and the other is connected to each current
source ci r 46 tand thecwtant sodres cliedits (dier auieht souf@3cirany 44338 add 1SN0
the second latch circuit 417. In the two transistors of the current m nor
circuit astshevwrcoml hidh cifiGit 4MTethetdas: wibigane ighdtdinchlt (9 ah&wh %E‘FiéJBArﬁfd o]
of the transistor connected to each current source circuit (the current

source ci r ¢hd dtherdis 8o cun@nd@dRr LR BEIWDint Mg tatewEs0a&cliBd LN circuit 20 417
- is set snmaller than that of the transistor connected to the constant

currentssour ce 1G%e cument source circuit of the current mirror circuit as shown in Fig. 6C has at

least two tramsistors and the gate electrodes of the two transistors are common or
electrically connected as mentioned above. Of the two transistors, one of the source
region and the drain region of one transistor and one of the source region and the drain
C f region of the other transistor are respectively cénnected to different circuit clements. For
20 cxample, in the current source circait shown in Fig. 20, of the two transistors, one
transistor (one of the source region and the drain region of it) is connected to the constant
current source and the other transistor (ome of the source region and the drain region of it)

is connected to the pixel.
At first, a description will be made in the case where in Fig, 26, the current sousce
25 circuits (the current source circuits 431a and 431b) belonging to the first latch circuit 416
are the circuits as shown in Fig. 6A and the current source circuits (the current source

circuits 433a and 433b) belonging to the second latch circuit 417 are-the current mirror
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for video signal, the current anount supplied fromthe constant current
source 109 for video signal can be increased. For example, assume that the
anount of the current given to the pixel is P. Then, assum ng7tHharR e WL
ratio of the, transistor connected to each current source circuit (the 25
current soufHeNts ag shewn 4n3Kiga i - 4 IBbthish easongf ribe twot transisemrs thaldnginghto the
circuit 417 is Wa and that the WL ratio of the transistor connected to the
const ant cuF¢SEpRiIvEoMEEat sQacd oirculisdte cupicghsduréescitcity\dB3a ik 433b) rtkattar® the
(2xP) will be supplied fromthe constant current source 53 2 5 APR 2006

109 for vi dewrentgmitor dinmts ashshoswr FRntoCs wnplis eekpbativelyt benmeorattanhe Guie/Nt
source 109 for video signal can be increased, thereby performng the

setting opeseticowirofitt Halx and d8lb telmph® ©i the SirkSlaldhheir@htr 48N hnd M &@er is
circuits 431la and 431b) quickly and accurately. When the current source

Ci rcui t s5(t hespectivebnéonhiocted & ik poitl tirodphite SHcHEs 383a adl £23bONYI Ng to the

first latch circuit 416 are the current mnor circuits as shown in Fig. 6C,'

the Wgate width) i tigaée danstdt) of did Qrtht AATH &fcﬁfl%%ﬁ&ﬁ? Wﬁigt?ﬁccbvﬁ&?ﬁ%

depending on each bit. As a result, the current owi ng Tfrom3 he’ constant

current sou W@a&oﬂi&tﬁw ' Qelgn?‘ﬁ% ﬁi(;ifﬂ ?lﬁtfhe DR @Vehnitdcled 38 QJEA? §ixt%1(; %Psf,?gglrngﬂer

i ncreased. Narnely, the WL rati e transistor connecte
const ant CUfKNthaf Q¥ EE trandst %gr ideg sidgnal |s set.|largder than the WL
ratio of the transistor éaééni%é{gt%% t%e\ét'ﬂegacge(%gﬁlé‘ +°é‘[‘%"h°‘5?'11£&ﬁ? .C“Vﬁ’r‘}asoé’FFGrt ,
the WL rat| { | of . per f ar m.ng .t settin eration is set
| arger than the S\/\% far a ?gﬁéﬁt egmﬂl%ngq &egwfla%ﬁr(flwm ‘ﬁ&’t'ﬂ GUHSht amount
oper at ign. he .,current for perform t.he setting operation, in
(ot her V\ié? ds,sai{m(ﬁe%dcftor Ehr'?tcof'f;%%cf‘n’&cuﬁnb'ﬁ?ctwgr}g'oﬁg"t"aﬂ@"éGi“FB‘T’l{“aéfé)&'ie%téh109 for
-vi deo signal can %ﬁ much. nmore increased. 15 Then, a Qescritgtipn w !l be
made in the case WHSFEMPHe 23S it theampynt,of the cuErgptgIver forthipixel istPhe Then,
current source Gi rﬁll‘gli 1S ézéa and 431b) belonging to the first latch circuit
416 and t h8UpHpeHat the Wle ratiorof the ransister copngetashto dhripizel is Waad hataie W/hnd
433b) bel on(’:;i ng%ﬁ]%iet he . second latch circuit 417 are the current mrror
circuits asT&ifoWnthedrapsigtor connectsd to,canlp Ferreny sewrme cirbuit (thé eument sewrce aircuitst
given to the_pixel is P. Assuming 20 that, in each current source circuit
the curren a acugne sppplicd ront the corttant dulraitc
h f‘3£‘bﬁﬂ<1:’é3kh)r1%@>t‘¥ ) HBcuawedt dfX25P) il bagipplicd Gront the @utraiitch
circuit 417, of the two transistors of each current mirror circuit as shown
15 source 109 for video signal. Thus, the current supplied from the constant current Source
109 for video signal can be increased, thereby performing the setting opcraﬁon of each
cutrent source circuit (the current source ciscuits 431a and 431b) quickly and accurately.
When the current source circuits (the current source circuits 433a and 433b)
belonging te the second latch circuit 417 are the current mirror circuits as shown in Fig.
20  6C, the W(gate width)/1.(gate length) ratio of each transistor may be changed depending
on each bit. As a résult, the current flowing from the constant current source 109 for
video signal of the lower bit and the current flowing from the first latch circuit to the
second latch circuit can be increased. Namely, the current flowing at the setting
operatjon time can be increased. When the current source circuits (the current source
25 . circuits 433a and 433b) belonging to the second latch circuit 417 are the current mirror

circuits as shown in Fig. 6C, the magnification of a current varies in the above current

mirror currents. More specifically, at a time of supplying the current from the second
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in Fig. 6C, the WL ratio of the transistor connected to the pixel is W
and the WL ratio of the, transi stor connected to eac urrent source

circuit belonging to the first latch circuit 416 is (2xWa) . ngsn wﬁﬁa
current anmpbunt becomes twice in the second latch circuit 417. & rly,

assumi ng t hdatch bizcidd, lthe @lrient BinoltbechMBS sBAMT. CRARRE), At dRrehlR ORSLAY: an
current source 109 for video signal is (2xW), the L ratio of the

ourrent . | Ll . h
o Sap ok 1 e g B D

current anount becones twice in 54

circuit 416.th , I | _ | I onst ant
current sour c?ah%gé) f;sgl?plgfiﬂgégg g‘l"gén“éff‘lb?ﬂl‘re\’%‘lﬁt’? [ talgfﬁg t{)\jﬂ\% %i:(?‘g% fa hcﬁr Pﬁtaﬂ
current SUupRe s fr . urce. 109 f vi de i,gnal .can .
be. | nor cased EfaiE e sl BARLAR b 1 biiftns SOUCE PR o13be HBRT itpERpeut
source Cir cuj i y_and agcurately. 5 Wien.th urrent, sourcge circuit is
the curr gnt Lﬁr%é £ ﬁf(#:ﬁléfll TCU %ttoagh%s(ﬁlcﬁﬁ?t ISRULEP f1CEHs © ttﬁ% SWOQ‘Qt'St i JEMIY dqeg oL

| ength) rati,g of each transistor nmay ,be changed dependi ng on each bit. As
aresult, t tPéwglﬂ? rsgha{ﬁeﬂ 3&&‘%5 g{%%ﬂe&@@g@rpaﬁp %&% Qperation can pgopertprmed
video signal . the I ower bit can be nmuch nore increased. Nanmely, the WL
ratio of théel'd sistor of performng the setting operation is 10 made

| arger than the W/L ratio of the transistor of perform ng the input
operation. Then, N adsseuption wHL bemade in thy casrewhere thawprsptsaudetifcuits (the
other words, the current flowing from the constant current source 109 for
vi deo si gnalCUEERl fRures) HCHis €3%anand 43 Hh). balbeging e the firsslatch surcnited 6 sre uthée
of the first latch circuit is the current mirror circuit as shown in Fig.
-6C, thelPAL quaeniomigror piscuit an shawwin digneCtad the dulwenic sowsteanlrcuits St Curednt
(source 109 for video signal is set larger than the WL ratio of the

transi st or conrecitedits 433avad sB38b)belbmging taiheGutdnd 1Mtk Rirtdie 4T AlcCRE ISt GS
circuit of the second latch <circuit is the current mrror circuit as shown
in Fig. 6C shhen\W [Fig.2iA.0 Infthishesé,rafrnié 46 transiQorest cadh torréh Qofuick Trchit (6
circuit is set larger than the WL ratio of the transistor connected to

the pixel orcurent siugratirchit)433a20dA33bRaiat isahd@sfdnt ﬁiiﬁ@fbi%htlaslaﬁomﬁﬂ?igﬂﬁé,he
case where the both of the current source circuits (the current sourcCe

circuits 43lmedndodiatlY thehoBatishat CortMesohidesiog BF ¢huesisidmdi gfof"én@e B?‘ 9fa W06
current source circuits (the current source circuits 433a and 433

bel ongi ng t Gilshand the other is connected to each cursent source circuit (the current source circuits

433a and 433b) belonging to the second latch circuit 417.
In the two transistors of the current mirror circuit as shown in Fig. 6C, when the
W(gate width)/I(gate length) ratio of the transistor connected to each current source
circuit (the current source circuits 433a and 433b) belonging to the second latch circuit
20 417 is st smaller than that of the transistor connected to the constant current source 109 7
for video signal, thc‘ current amount supplied from the constant current source 109 for
video signal can be increased.
For example, assume that the amount of the current given to the pixel is P. Then,
assuming that the W/L ratio of the transistor connected to each current source circuit (the
25  current source circuits 433a and 433b) belonging to the second latch circuit 417 is Wa and
that the W/L ratfo of the transistor connected to the constant cum;,nt source 109 for video

signal is (2xWa), the current of (2xP) will be supplied from the constant current source
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second latch circuit 417 are the circuits as shown in Fig. 6A- In the case
of using the circuit @ shown in Fig. 6A for the bothk,~since the nunber of

the transistors arrang

in the 25 current. source circuft can 3¢, tRRcigrased,
ed by the characteristic dispersionin the transistors can

i1l effect us

be restrai r@g.fomﬁﬁﬂr signad; ndhus, the eureent supplied fiom the copstartryrentsoyeaet 109dor
operation and the transistor for perform ng the input operation are the
sane, ther &ifep signal|qanSe increased, dherskyl porfotming dhe settinigovpenationeatnthehaurrent
transistors. 2 5 APR 2006 In the current source circuits belonging to the
first | atclsouice circnits{the curtont sopme circuits 444 acind ddib) quckdh andadcorafdlg. 6A may
be used or the type of the current mrror circuit as shown in Fig. 6C may
be used,
bel onging to the second latch circuit 417, the above types nmay be used in a

m xed ®ay Hetyngiigatbltite firse litdlecieciit 416 ars Ohe Sifiréhlt bfittb# cik@its|a@\WRéwR id FRDBCE
the current flowwng fromthe constant current source 109 for video signhal

becones snaht @ (gaiet width)Al(g@e tléﬁ@l)t ftiol GFCdaR ngﬂggig?f o S‘@Eha‘ﬁ%l:ﬁ ?gp‘?ﬁ r(]ﬁ{t%nEGig

the current mirror circuit as shown in Fig.

in a niWhenmthe. ciiiitanit Isantey , cistuits (e ddieent WouRBtcifits AS1H aall r431b) S

0 mely, Si

current SOWERbRI I Abiatreduldl me%ﬂ?fenpflf, e ¥orfh he S&Istéﬁ@'ckfl‘?eﬁtlsgmic@qwff&oﬁod%e

sanme current source clircult I's sm

time.

, the setting operation takes a

Thensigdal of RE1 (XY I, Sl B d by using the current mrror
circuit as s ovv% I n % %&ﬁg%ﬂ%htﬁ%%%%%

n for the setting operation can

at Toast two tr antiietf 86 SO Bibichnd haklihs SanRBTal (oranl g posies ©

el ectr

heal [ yhaCan t ed nd if, the chara i stic of the two transistors

(air: e di g %er sﬁebg , R)f hrqu(i;e’(‘:"'usrlg%l 38 tu‘ﬁfﬂcfé%mt ﬁ]@r gﬁ‘dﬂﬁ‘%l"i the gﬁ’é‘“r‘%‘%.co‘:f“r"rc‘teﬁéo Sse
.of the current soutce circuit for Jo bi.t, however, the current_val ue

supplied to° af?ﬁ‘)?é‘f’“’(t)‘r %Slkqngr‘léﬁ Wd‘ﬁ&h‘? of sisigr L gegfogming, the, s¢ting e

little.

ersed, its influence is a

characteristics. of the two trapsjistaqrs are dis _ .
Owi RFTAgn i;5ed fﬂf@‘ﬁ ﬂmetile S\?/Fe‘ﬂf“’ §B&Fé@"§'§gé Pf perfeuying thedpgnt oppration. ¢

is effective to use the current mrror circuit as shown in Fig. 6C_1In
summary, byli@ofeicHyertdfer perforarng therseingqperation, Bsotherowprds.rtheicurers dloaving

further
t he const arffom

result

setti nghﬁ: he WL ratio at a proper value, the current suppl.ied from

qoepiantsymrentsonpy 103 foy videwsighalisan be muchendrpinccasedl. As a

, the setting operation of the current source circuit can be
per f or A8d accur atBiep, a description will be made in the case where the both of the current source

20

25

circﬁits (the current source circuits 431a and 431b) belonging to the first latch circuit 416
and the current source circuits (the current source circuits 433a and 433b) belonging to the
second latch circuit 417 are the current mirror circuits as shown in Fig. 6C.

For example, assume that the current amount given to the pixel is P. Assuming
that, in each cusrent source circuit (the current source circuits 433a and 433b) belonging to
the second latch circuit 417, of the two transistors of each current mirror circuit as shown
in Fig. 6C, the W/L ratio of the transistor connected to the pixel is Wa and the W/L ratio
of the, transistor connected to each current source circuit belonging to the first latch circuit
416 is (2xWa). Then, the current amount becomes twice in the second latch circuit 417,

Similarly, assuming that the W/L ratio of the transistor connected to the constant
current source 109 for video signal is (2xWb), the W/L ratio of the transistor coﬁnected to

the second latch circuit 417 becomes Wb. Then, the current amount becomes twice in
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25 In the current mirror circuit as shown in Fig. 6C, there are at | east
two transistors having the gate electrodes in con’m)n,{” nd if the
characteristics of the*two transistors are dispersed, - tthe cur} §aPR 2005
supplied therefromare dispersed. By setting each WAL ratio of the 56 0 2 5
APR 2006 cHhp hisst lofch circwit 4h61 t Feeng therousient eh(idR) wild hetsopplisdofromrthe somstant S
at each different value, the current anount can be changed. Generally, the
current at eumsnssoureanl)ofoevidcosignal (fer o hit amtitvd bitger Thiis tie casat sypplieé
~setting operation can be performed quickly.. The current at the setting
oper ati on tfrom thocomstpoadsert sourbel@Uior eideo signpl caathefihcrgnsel, therbe pefbmiing
current source 109 for video signal in the case of the current source
circuit of thbeetlingsperatidicof the terddnt sobElcikduiC il RaDstEutately.he current
supplied fromthe current source of the first latch circuit in the case of

~ the curment sour cwheh ikdiédrredt sdutee SRGANE thbRent hiGbi Sircu st hEwA il ¥g. RN,
in the case of using the circuit as shown in Fig. 6A, the current fTow ng

at the settgy j ' ' &l r . i ng
2t the 10 aoneRRt MAADLIGPIh SRR FOLICR! bRl that Be el d:llaihe O, 0
setting opeshivh? SANNRuRAnt BRERTHind BYRYAL col i LRI SRL 108 for video
supplying the current at the setting operation e 1s e Sane ds tne
transi stor | . t . | aput operation tine.

Accor di ngl y%l&? g?@ei&ié&groﬁlp%ﬁ%tgeth@%n&&ed%}gaegreg'l on anong the transistors.
Therefore, it is ref erabl.e,to .us he ci.rcuits in a. proper conbination,
in the respecti veN%g?lfgh l@? &@Eﬁ fago ogrth? ﬁr Stof0, _pre'éfg’BE’é‘lgi @‘E SBft’t“gc‘?HcE*EPPs‘,s
such as . to us he rren irror gircuit as_shaogwn .in Fig. 6Cin the
(Portio %me'f“é‘gf‘afar%‘?féﬁarﬂ (B W galia pt s atagiiotor REPESUmIPE Hie MpWoRcsationsi Then.

T i ' 1 ] ig. 6A | h ti wh t he nore
BCcur at e CuftP GHITSPSIou GEHPEHNE AP SHAMLTEOn HLoWBHBPIE MrFHmnt evi e
for use in the current source circuits (current source circuits 431la,
431b, and 4dgspnstaptengentsources 0P for vidao signal pan hramudpmgesiociepssd. 1 n Fig. 27,
a description wil]l be made in the case where the current source circuits
(the current sour Wéhep|the gurgnispusceapigruit3oh thenBirse dafch gincuit tis ¢he curment| mirody
circuit 416 are the current mrror circuits as shown in Fig. 6C and the
current sougiE@itcay shawn fn fdg. e, rtbntW/L ratio of the transistor connected to the constant

15  current source 109 for video signal is sct larger than the W/L ratio of the transistor
comnected to the second latch circuit. 'When the current source circuit of the second latch
circuit is the current mirror circuit as shown in Fig. 6C, the W/L ratio of the transistor
connected to the first latch circuit is set larger than the W/L ratio of the transistor

Q connected to the pixel or the signal line.

s

20 At last, a description will be made in the case where the both of the current source
circuits (the carrent source circuits 431a and 431b) belonging to the first latch circuit 416
and the current source circuits (the current source circuits 433a and 433b) belonging to the
second latch circuit 417 are the circuits as shown in Fig. 6A. In the case of using the
circuit as shown in Fig. 6A for the both, since the number of the transistors arranged in the

25  current source circuit can be decreased, ill effect caused by the characteristic dispersion in
the transistors can be restrained. Namely, since the transistor for performing the setting

operation and the transistor for performing the input operation are the same, there is no ill
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source circuit 433a) belonging to the second latch circuit 417 is the
circuit as shown in Fi{@z 25 6A- In this case, in the{ transi stors of
each current source ci‘rcuit (the current source circuit's 433a and 433b)
that is the current mffor circuit as shown in Fig. 6C, one is connected
to the coneffechtaused by the dispersien b@Weer the tuinsistorsi gnal  (for one 24i AP t wo
bits) and 57 (7) 2 5 APR 2006 the other is connected to the current source
circuit (the curhethe cmoencsoucce cirduits ddRagingel the Gt Jattl cirbdt 466,ahe typet afh
circuit 417. When the Wgate width)/L(gate length) ratio of the transistor
connect ed the dileait ashowntin Fagr 68 medy bdlused dithe Ay 6Nihe SRAWCREmEIrSICduitdd3a)
bel onging to the second latch circuit 5 417 is set smaller than that of

the transisliown BOFREGCEhalybel RACHINS AR Gal! E8ImBAY, aRoLRIhE Urr¥htORRirce
_signal, the current anount supplied fromthé constant current source 109

for . vigleocisdudld Veldngthel® thdSdcBAS Bch SRIHFTRIcboRS HPEEmh b ubiPinC4 hfifa!
anount given to the pig?gl is P. Assum ng thatc tﬁe WL Irma?i 0 oéfrtﬁﬁcle

- transistorygennected to the current source. circuit (the current 10 source
circuit 433a) belonging to the second latch circuit 417 is WA and that the

WL ratio of the .S C t n urrgnt sau 109
for video signal E%é&@wgﬂhc %ﬁg%@?%en?uépF?ﬁggﬁr&ﬁl 56 tglﬁpcblﬁc {iﬁg\wgﬁ t he
constant c e rce 109 for vi signal. Thus, the current amunt
coppl ted  HoCE SRHATCER Rl 10 SR Bes signahétSigt SRafih i eeliibismio
i ncreased, .t here erform the setting operatiqn of the current source
circuits We(afﬁg%écfﬁﬁméh aq'}éeo ‘tsé“t'-"cﬁ?‘f’@lﬁr? PL CUCIft gy 4 lﬁrgﬁel y. \Wen
t he current sour circuits (the current source circuit 43la and 431b)
bel ongi g to the Snge antheicppreRtisouscs cewtt fordower bib the Gurienbyalye Hewings as
~shown in Fig. 6C, the V\(g{ate wi dth)/L(gate | ength) ratio of each i
transi st or f%%%s%ﬁ%ﬁ' FOYESEAFiFfYitol smadl Hhe)settingpgration jakes a langcimeent
flow ng fromthe constant current source 109 for video 20 signal of the
| ower bit daemoktherarrepbydus iscinergassd byNsing the cumentyminop Circtibas shonei it idg.
connected to the constant current source 109 for video signal is nade
| ar ger t hafAG: the time talén fayvahe seiting opemtion sambe sleaitened.t he second | atch
circuit. In a short, the Wt of the transistor of performng the setting
operation is set Intwraerent mimortdeeulifVak shawn én Bfg. 6Gethercams askeast tob tpasikorsi ng
the input operation. Then, the
15 having the gate electrodes in common or electrically connected, and if the characteristics

of the two transistors are dispersed, the currents supplied therefrom are dispersed. In the
case of the current source circuit for lower bit, however, the current value supplied to the
pixel or the signal line is small. Therefore, even if the characteristics of the two

trangistors are dispersed, its influence is a little. Owing to this, in the cument source

5

20 circuit for lower bit, it is effective to use the current mirror circuit as shown in Fig. 6C.
In summary, by adopting the current mirror circuit as shown in Fig. 6C and
further setting the W/L ratio at a proper value, the current supplied from the constant
.current source 109 for video signal can be increased.  As a result, the setting operation of
the current source circuit can be pcrformed accurately.
25 In the current mirror circuit as shown in Fig. 6C, there are at least two transistors
having .thc gate electrodes in common, and if the characteristics of the two transistors are

dispersed, the currents supplied therefrom are dispersed. By setting each W/L ratio of the
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~current flowmng fromthe} constant current source 109 fqr videgq _s| ﬁdﬁhcan
¥ L

25 current for performng the setting operation, in other words, the

be nmuch nore increased. "Next, a description will be nmade in Wher e
the current | g Ul he 2 5 APR 2006 current source circuits
431a and 45% %3%%% g‘ﬁ%'%'g%ﬁ“‘i @'eg‘{'?ém?e? ??‘cgu? &t‘bfﬁh% t¥Q {fapsisiors af cach different valye; s

as shown in, Fig. 6A and the current source circuit (the current source
circuit 433‘&3 C"ﬂ’beéll%‘??ﬁf’“tg"af‘g’et‘ﬁé“&ﬁgcoﬁT“Pla]clﬁ:Hh@;FlF&Ht fit the petting pperaon timgts
mnor circuit gs shown in Fi q 6C. In this case, of the two transistors of
each curre2dSd#igeL A% 2 frspltthesetiing ppasationsan be petfommid quickiy33a and 433b)
that is the current mrror circuit as showmn Fig. 6C, one is connected to
the current sourld® frea{atithg sqting oparatinn time cemespondsuotthel@ent beplieditog t 0
the first latch circuit 416 and the other is connected to the pixel. Wen
the W gat e the ernsiant ceaens spwneg ity foratiden sifnal e thercases obthe cugentsesice dirkait bhe
pi xel is set smaller than that of the transistor connected to the current
source ci r db¢ first laclbeikaniy and)ittcorrespoads to the duataisupplicdlirdm 486 curtdi® sGubE 8Nt
anount supplied fromthe constant - current source 109 for video signal or
the first Ithe fitst bitchoclicnitda thea@seatifie Carrgfsou Eir@ifeMhe secdad Widh dilale. t he
anount of the current given to the pixel is P. Then, assumng that the WL

ratio of the trammkmamaﬁmqﬁqﬁdaeebf\&ﬁgﬁa@bﬁkﬁté&ﬁs@%mﬁ%.@%V&Juenf
rcuit beﬁ on

rati o of the transistor connected to the current source ci gl ng

to the firdlowiat @b ' irhti leSis (saBéht t ). W ll b
S::.I)pp| ?aedI 1[ r (;)mlta%g ﬁerlﬁtﬁlligatg%%ﬁh%ﬁ%gﬂlcﬁs (S‘%hus, lapkgﬁg%lrjt;ogﬁtg c‘slﬁrf)lf)tl(i&éﬁd}l 18%5%1 i hg
first hat : L . , . o h ti

operation o SaBtoR th THREHERS B kRS R beRSImBEThE b Spfifticn fhngs 1o
and  4310) vahueaical Y HoWRtbr, (B AERALPHL QoMo (B TBLS it DSuSE35, MRS ©

the both of the current soufce circui

431a and 431h) : bgl i.n . first latch circuit 4 ‘and the cgurr.ent
source cir gﬁ% Bt cgagi&rf&e%t‘g’ tgaglglrs I(% téf ?‘81?:‘?“&3%%?“‘5%1‘&%g‘?%ﬁq’f‘b(’?‘ﬁé"%‘&‘ﬁﬁd

| atch circuy r he current mrror circuits as shqwn in_Fig. 6C _For
exanpl e, a;%éljcorrléh}]?%g’t ﬁ'te eegclﬁﬂ P‘éﬁ’fm%n?)%ﬂfped?‘% ﬁ“’t"&gttﬁ‘é Legpspetprs; g Therefre, itiisg
that, in eabcrkfcgfrent zll%ur.ce.ci.rcui t (the current source circuit 433a)
bel ongi ng 0 FRE' 194158 INEFHEFULLS 11§, PEGPEE tRipbination, im the Jespeghive atchicigguits, or in

transiigorsﬂ]of t he c%trent,m'rror circuit as i
5 ¢ respective bit-circuits, such as to use the current mirror circuit as shown in Fig. 6C in

the portion where a larger current at the setting operation time is desired, and use the
circuit as shown in Fig. 6A in the portion where the more accurate current is desired.

An example of the combination of the methods for use in the cument source

Y circuits (current source circuits 431a, 431b, and 433a) in Fig. 27 and its merit will be

20  described.

In Fig. 27, a description will be made in the case where the current source circuits

(the current source circuits 431a and 431b) belonging to the first latch circuit 416 are the
current mirmr_ circuits as shown in Fig. 6C and the current source circuit {the current
source circuit 433a) belonging to the second latch circuit 417 is the circuit as shown in Fig.

25 6A. In this case, in the two transistors of each éurrent source circuit (the current source
circuits 433a and 433b) that is the current mirror circuit as shown in Fig. 6C, one is

connected to the constant current source 109 for video signal (for one bit and two bits) and
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shown in Fig. 6C, the WL ratio of the transistor connected to the pixel is
Wa, and the Wt ratiofof the transistor connected tos&gch current source
circuit belonging to the first latch 59 iF) 2 5 APR 2006 circhbtAPRI8GI s
(2xW\a) . Th;ﬂ tﬂbe current cﬁrmunt beconmes twice in the second latch circuit
417. Sini| 3P¢ ptherds ponpected, g0 the, cupent sotiee, cueuit (et quarest sewee inenie433d) t o
the constant. current source 109 for video signal is (2xW), the WL ratio
of the traﬁ’é’l‘%‘g&gteéﬁ‘ﬁ%?%fblai@a@“ltﬁé'ﬁsecond latch circuit 417 becones Wb.
Then, the current_anmount becones twice in the first latch circuit 416.
Then, the currentWhen thexBj(gate widdy/1€gate léngth)f rationaf Hbe trensistantonneoted @atthe
source 109 for video signal (for one-bit and two bits). Thus, the current
suppl i ed foupAntSeurceirsti fthe curredsburse vircwit 43%) belonying eetheisgiuald 18@h cheuit
i ncreased, thereby performng the setting operation of the current source
ci rcui t 5qui4ikiy setnunadtee thaat thityof the thifisistor benedted @9 theSEunbaRt Girfeat'bduted 16
current source circuits 431a and 431b) belonging to the first latch
circuit 4l@onwviled gl the vureht &oumti suppliddSfrom HRWMstant Girtbnt S6urce 109 for
Wogate wdth)/L(gate length) ratio of each transistor may be change
dependi ng aridecesigial bad be Meredsgdesul t, the current flowi ng fromthe constant
current source 109 for video signal of the lower bit can be nuch nore
i ncreased. 15 Na j s t
const ant surrent oheranpe, dumE Wt ortci ao BTGl AERREFISE. Rehiifeg .
ratio of t t ' e o d circuit. Jn a short,
the WL rarls e WIE Ko bF BRERARE cdnEoued 16 IRE ol Jofich Shichis (1%, Fsfot e
WL ragio . b St £ orm n he.i n Q ati.qon. .Th t he
§ %Bmtcg 1&:15@%%? telon R& tﬁe Jegzr)%c?lla%c% cquRglElﬂ éﬁ?%&“ﬂgga‘t*hf‘e Aatif ¢

(‘current for performng the's ng op

ffowing fr & 20 constant .cuyrrent. source 109 f | dep si.gnal, can he
nuch- nor e ?ir?cdrl%ased? OIA?OWDSE%P‘? t%%e@@f%&?"ﬁ?ub\f?qr%gé%éﬁé’l 50 signal é%léé“%‘)er e
the both of,the cur sayrce circuits (the current source circuits 43la
and 431b) B8 8'%‘?’% QE &g‘tpt) H’E‘Hfbﬁsgﬂﬁ}e‘gtﬁﬁq{“ theropstantepgrentsourgenl09£or video sigadlr ce
circuit (t%(ﬁ:u rent source circuyidt 433ﬁ) bel onging to the second latch
circuit 41 ol 0P FRTEERt APt syppliadfpFm;the ppgptant gurrpyi sopece d9@fop vidsatsignaki ng
. the circuit Zﬁ) as sho in Fig. 6A, since the nunber of the transistors

arranged i ifARE 1ngrepssd; thegshydestioming the seinginperatiosaafdlic chrentshiseetcircaits ed

by the charﬁfteristic di spersi on can be restrained.
15  (the current source circuits 431a and 431b) accurately.

When the current source circuits (the current source circuit 431a and 431b)
belonging to the first latch cifcuit 416 are the cusrrent mirtor circuits as shown in Fig. 6C,
the W(gate width)/L(gate length) ratio of each transisto.r may be changed depending on

Q‘\ each bit. As a result, the current flowing from the 'const.int current source 109 for video
20  signal of the lower bit can be much more increased.

Namely, the W/L of the transisior connected to the constant current source 109
for video signal is made larger than the W/L of the transistor connected to the second latch
circuit. In a short, the W/L of_ the transistor of performing the setting operation is set
larger than the WL ratio of the transistor of performing the input operation. Then, the

25 current for performing the setting operation, in other words, the current flowing from the
constant current source 109 for video signal can be much more increased.

Next, a description will be made in the case where the current source circuits (the
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Nanely, since the transistor for performng the setting operation and the
transistor for 60 2 5 2006 perform ng the input op tion ane,
there is no ill effect taused by the dispersion betmegl?t he t%ﬁéﬁ;?}gsr;s
In Fig. 26 and Fig. 27, the constant current source 109 for one-bit video
signal is CYRMSOEEre Groyityiddda andrd3 1byibglonging: to thierfist latch civenit di6 tasn the
current source 109 for two-bit 5 video signal is connected to a video line
(Vi deo dat aC¥¢HEs)as shpwh ipFig 64 anddbe miment strace tinait (Sher cuzrent souped dismlitf430a)
the constant current source 109 for one-bit video signal is |, the current
suppl i ed fr belongiag to et eoendlatcharitcuitchl7 de thbQrent mirvar-dbichit w Skews igPigl 6C.S
21. The invention, however, is not restricted to this, but the current

amount s r espethis east yofthpiwo eahsidioms of elich aortat SokceCdifciR the THERS0MAS cirthits
one-bit video signal and the constant current 10 source 109 for two-bit

vi deo siggna#t3deand33bly ehas ithe clfrent itforCiciieaé SIRARVPES6CT GiRA8 ebhaddtd to the
supplied fromthe constant current source 109 for one-bit video si gna? and

the const aoim@itisbeitt chouit (he keSrehOSodrdcifddit 49395 Beld) lg fitsy it he
operation condition and tﬁe | oad can be lt he sang gnggpgr?ﬁ%f".\ﬁga@??%c%f

Witing si gagé and e@tlid?gs EMRPAED to/fhe pEtb] " Nt Source circuits can be the
sane. 15 At that tinme, the current mrror circuit as shown in Fig. 6Cis

dopted to th 3 ' 4 ' its 431
adopied Lo, e o WAl he USE RIS, Ky SHEd SRS LGl R
necessary Pl Wbkt ot 1 ANEHS oBEh BRSE Sl Sl

' i t4 o 43 at. 2:1..T .t he rati f th t nt lied f
She a0t bBng 50 ot 4 A S B b o

current source circuit 43lb.can.be. set at 2:1. The current mrror circuit
as shown i n“Hg S%‘Ec?io%godﬁt’ Sf%lahB{ﬁ'Gﬁ? l?‘ﬁé"'(’f%ﬂ”r‘"é’l’i‘tbe%%ﬂﬁlé’@%i rcuits for
all bits but also,the current source circuits for sonme bit. It is :
preferabl e that THEXERPICeSUmEthythe ameuntof the emsnheiven 1 the peel isP. uHhns or
the current _source circ ihrfo_r 25 lower bit and the circuit as shown in

Fig. 6A is #SBRAgihat ﬁ’él{’x radinof dhn transistorconnectaddp thgypiael is Va and3botithe WALhe

current source circuit for upper bit has a great effect on the current
: ratio of the transistor connected to the current source circuit belonging to the first latch

f=a

15  circuit 417 is (2xWa), the current of (2xP) will be supplied from the first latch circuit. -
Thus, the current supplied from the first latch circuit can be increased, thereby bcrformjng
the setting operation of cach current source circuit (the current source circuits 431a and
431b) accurately. |

(\‘: ' Next, a description will be made in the case where the both of the current source

20  circnits (the current source circuits 431a and 431b) belonging to the first latch circuit 416
and the current source circuit (the current source circuit 433a) belonging to the second
latch circuit 417 are the current mirror circuits as shown in Fig. 6C. |

For example, assume that the current amount given to the pixel is P. Assuming
_ that, in each current source circnit (the current source circuit 433a) belonging to the

2%  second latch circui; 417, in each of the two transistors of the current mirror circuit as

shown in Fig. 6C, the W/L ratio of the iransisior connected to the pixel is Wa, and the W/L

ratio of the transistor connected to each current source circuit belonging to the first latch
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61 25APR2006 value even if the characteristics of the transistors of the
current source circuit e alittle dispersed. This igwy the absol ute
value of a difference of/the currents caused by di sp )ion I's Bh AR gpgpat ,
as for the current supplied fromthe current source circuit for upper bit,
since the otirauid16/is (BXWaselThei,sthgr eatent evifint beddifesChicaGh 8hé S6doad 1aicht he
transistors are 5 dispersed to the sane degree. For exanple, assune that

t he char actdrauitt4lfs of the transistors are dispersed by 10% Assum ng that
the current amount for one bit is I, the dispersion anount is O 1L Since

the current anour§infiRily} Hsemidy hat iaeqvmaﬁaﬁ%lof tﬁ@ﬁmﬁétéﬁ&fnﬁb&@d iy %nstaut
becones 0.8L Thus, the current source circuit for upper bit is much

i nfl uenced @¥RRAt Qﬂu@e 1ad folr%ldib%%fgf s}ﬁ{@ﬁ%)t #E WA aﬁﬁto?'iﬁtf%r 394r cbnfﬁed to

transistor. 10 Therefore, a net aving the east

di sper sigon ﬂhﬁ s%d?xfdeiﬁéﬁl&cmtﬁﬁ';]tm:%ﬁmﬁ e t’Eﬁb‘i e t lﬁ'pént \égloltll% Cﬁ)hlcg\ﬁwucglgm

for upper bit is great, is easy to do I ng opera

since The R IR T, b of ¥ ekl g
[ th t bi tt

s | AR 5T B ok FBle SBe BR

CUTT eI g e 3 1 oo S e 15

current soufce ercwt for tillpper bit. In the case of Fig. 26, it is not the
first |atchBEFFHENE PPeradionof the current sewige citewihquickly @pd acamatelyhat my adopt
the current mrror circuit as shown in Fi 6C. Alternatively, 20 both of
cthe fildd latch cWhewjthe sugentnspurere cg@eltsngm Sumbntcsquicd ciralis 43k anibd3lthe
~current myrror circuit as shown in Fig. In this enbodiment form the
structure opelongingjojhe first lateh ircwit 446 erar @lenawdnmw ciopits at showni in Rigeb@Gase
of performing the digital gradation display of two bits have been

descri bed. thaeV{gaewidtb}L(gatwlength) ratio nbeachesnsistireniay et dhangddodepetding lint S,
but the signal 25 line driving circuit corresponding to any nunber of bits
can be desi¢pshditby Asef mselhabe torrediflaviagifodi therdonfafitdureat saurco10hpr didepl ay
of any nunber of bits. This enbodinent formcan be freely conbined with

t he enbodi negtal bbtmidwehit can B m6H&h more increased.

i5 Namely, the W/L ratio of the transisfor connected to the constant current source
- 109 for video signal is made larger than the W/L ratio of the transistor connected to the
second latch circuit. In a short, the W/L ratio of performing the setting operation is made

larger than the W/L ratio of the transistor of performing the input operation. Then, the

(U current for performing the setting operation, in other words, the current flowing from tﬁe

20  constant current source 109 for video signal can be much more increased.

At last, a description will be made in the case where the both of the current source |

circuits (the current source circuits 431a and 431b) belonging to the first latch circuit 416

- and the current source circuit (the current source circuit 433a) belonging to the second
latch circuit 417 are the circuits as shown in Fig. 6A. In the case of both using the circuit

25  as shown in Fig. 6A, since the number of the transistors arranged in the current source
circuit can be lessened, ill effect caused by the charactefistic dispersion can be restrained.

~ Namely, since the transistor for performing the setting operation and the transistor for
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[ Enbodi ment Form 5] 2 5 APR 2006 As nentioned above, it is preferable that,
inthe circuit as showgyn Fig. 6A two current sourcecircuits are

provi ded in every one sirZ)naI line (each line); one curir._e\)nt souf GeAPRCipggc Ui t
perforns the operation for setting a signal (setting operation) and use of
the ot her Spesforming the duput epeiationinte the sdme, rthert lieno fikeffedt @bused byehé dispargioh he

| & to the pixel (input operation). This is why the setting operation and
t he i nput Odpdwedn tha toasistoss. perfornmed at the sane tine. Then, in this
enbodi ment form an exanple of the circuit structure of the current source
circuit 420 shownni FigR2@an®Figl 0V, ttle donstarit RerrShtF0alce 109FoHbhehin gideh rsigtk&'hf is Of
the invention will be described by using Fig. 8 10 The outline of The

signal | i necchhbotbd e & widediline Widcb_@laiaﬂi’&%ﬁ&Ehe%h&taﬂeclﬂl%ﬁfzidup&ql@yfor ol BA. |

Fig. 2. Fig. 2 shows the signal line driving circuit 1n the vicinity o
three sisgnayided sipfal i€ EQRIReERE td 2 Vdch 1iRE b oritio bitde: i the
signal line dri v?ﬁg circuit 40?% I's plr owgg{)jh\?\tﬁa'guﬁéﬁ?étt%glrbﬁtgntA})ssgﬁgrﬂégthagmc

clroults 4ot syflled SOfNBL cbhdifiu chiSnf W& 108 B 65 il "idbo! sigitad 1t 2ok I

a plurality of 15°current source circul sum ng i
current so ' ' e, curr SO circuit .420.i s defin as
that one i ﬁ%ﬁ%&f %‘gﬁ%‘f CP ﬁog‘f {h%ucro?lgﬁ t%ﬁﬁ@%""&@ﬁ@ﬁ“ﬂ‘i‘l&a‘ﬂ -Signal 6Sn%i' cﬁg'Fent
source circyi 2, The first current souyce circuit 421 and the_ secqnd
curront _soUREIER: by eYerh ok e Gl B bERHE rarent acyats temee gty epRlivd
t erm nal C’fr anﬁil t he tetrm' nal d. A %ggé?l ng iLgnal is entered fromthe
termnal a. TPRESPREAR FHETRE SAwCe dU2 o8 RR DI Yide signab and ghe gmstant cyirendo
si gnal _.connect ed bﬁ fl%fcurrent dine is supplied from the termnal b. A.
(signal ‘el dSAUEcCe 4 tWRebit jvidao sigpalopan bg iheesagme: c ufihen the aerenh @mosodnd
~current source circuit 422 is supplied fromthe termnal -c. Nanely, the
current soufeeRectixsly sypplicdAnom she-ennstapt custenhsaisecs10Ryfor onebig vidsotsigml sadjthal
entered fromthe termnal a and the control signal entered fromthe
ternminal d, cong@nscypint seurse dA% fordwiorldhvides signaleare dhd samm, threorRTationr conditionb
and the current in £roporti on to the signal current is supplied fromthe
ternminal candatheipad han ba thessamewid) futthioe tiwetimetdfeviting sighals dato ahe eéspedtive
420 and the pixel connected to the signal |ine or between the current
sour ce ci r centent f@iremcirdulite canube thietsaiid. C) ) 2 5 APR 2006
15 At that time, the current mirror circuit as shown in Fig. 6C is adopted to the
current source circuits (the current source circuits 431a and 431b) belonging to the first
latch circuit 416. Further, it is necessary to set the W/L ratio of the transistor belonging
to the current source circuit 431a and the tranéistor belonging to the current source circuit
C 431b at 2:1. Then, the ratio of the current amount supplied from the current source
20  circuit 431a and the current amount supplied from the current source circuit 431b can be

set at 2:1.

The current mirror circuit as shown in Fig. 6C is adopted to not only the current
source circuits for all bits but also the current source circuits for some bit.. it is preferable
that the current mirror circuit as'shown in Fig. 6C is used for the current source circuit for

25  lower bit and the circuit as shown in Fig. 6A is used for the current source circuit for upper
bit.

Because the current source circuit for upper bit has a great effect on the current

61




source circuit 420, and the on/off operation of the switch is controlled by

a |l atch pul se. Fromtﬁé%term’ nal d, the control si gnglﬂai S entzgflrgﬂuubﬁﬁ t he
). of

specification, the operation for finishing the witin

t he

current la,,, in the current source circuit 420 (operation for setting the
signal) is Yesverdt the eheracwuistiss ethei trpsismes af ihercusidt SdiecOBIRhl A" iRk
entering the signal current |Id,,, into the pixel is referred to as the

i nput oper tfRSFCds] Rbis ishwhy dht abiolstegrdies of @ HiEfeRMEE 'R ALE Cubagis!
current source circuit 421 and the second current source circuit

mut ual |y didispersion is also groas, 4si fos theurre N PN 66 Fhe Siidat &ﬁ.}c@aijcufihgr ﬁﬁ,%?“d
current source circuit 422, one perforns the setting operation an €

ot her perf Misinch¢hd opmint ke distlfs glddt, leRed ¥ethk Qﬁﬁgueﬂﬁicstcﬂ’%é tt i.&ﬁﬁsgrgnal
ul s€ o PR

to be entered fromthe term nal a indicates the sanp

Ing p

Ghsta by

| at ch pél sealispemetli odther gamé kiRosbi f r. thng,signal .in _Fig.
corresponds to the sanpling pﬁ?se g{r)f ?%%lﬁf)gcf éﬁ% Z%atts%lﬁg? a‘a’%pqtrggﬁﬁ Pﬁe‘hg
shift regi Stadsistord freldigheksdl DY 1095, ggggnﬁ% H?[lgﬁag s;eﬁgf"i(':lﬁ'grj{te {'Qggg{i%gﬁéhe

circuit 420 is performed in accordance

l'atch pul selispepidd atholihORR bh?‘uzgiig&% r%eeghﬁélﬁr?‘ﬂl‘?’gﬁé]’?tﬁéﬂ%nal | ine driving

circuit of the invention iInc

bt begomgsy8L; the

circuit, amkpkf brcult . The first latch circuit and the
second | at ch ci ?’gfjiﬁ\[tﬁ%sﬂ%@%vg#i‘ lﬁ?v‘é’ ill-’f‘?ec"('i'i‘}f"r ces eruitefos jupper bit is madke! v,

term nal
circuifg The |at %cﬁ't'(!wseaitugeﬂ?q%e ed.into the termnal a of the current

the sanpli @m‘w'il:é@e‘%ﬁ%gnaitﬁggﬂiségén@itﬂgiﬁf{]&%t@ciﬁ%g%i;éfer is entered into the

;source circuit belongi ﬁ’g

a of the curr the dgrapsigtof.i r st | at ch

our ce i Olsavithe deash ofpet dom therdispersioneinpreferablee
~circuit 42%0?&3%””%' ed according to the setting signal entered fromthe

20

an

ch

1

d

terninal a 5P e UL yalucdn the strrent fonuppeschif fsogreathét isamsy rako e

t he curregttﬁ.i n pro orti&n,to,the signal current is supplied fromthe
termnal c CffiEpPgFation  While,sincs the currrat velbe gsdlfis smalltin thel@renofdrhewaiit
139, the transistor 25 132 (n _channel), and the capacitive elenent 133 for

hol di ng t hEVSollt39g diskerpienyide influgace isasmealb o fine b duhenebave id EARR IS Ry
132 corresponds to the first current source circuit 421 or the second

current solPEentEonlewes bisdpis npteasy to da e seRMg2Petionhe switch 134 and the

SW tch15136 are turned on according to the signal entered

N

St

20

25

order to solve the situation, it is preferable that the current Tirror circuit as
shown in Fig. 6C is used for the current source circuit for lower bit and the circuit as
shown in Fig. 6A is used for the current source circuit for upper bit.
| In the case of Fig. 26, it is not the first latch circuit 416 but the second latch
circuit 417 that may adopt the current mirror circuit as shown in Fig. 6C. Alternatively,
both of the first latch circuit 416 and the second latch circuit 417 may adopt the current
mitror circuit as shown in Fig, 6C. -

In this embodiment form, the structure of the signal line driving circuit and its
operatioq in the case of performing the digital gradation display of two bits have been
described. The invention, however, is not fcstricted to the above two bits, but the signal
line driving circuit cotresponding to any number of bits can be designed by reference to
this embodiment form, so to do the display of an-y number. of bits. This embodiment

form can be freely combined with the embodiment form 1,2, 0r3.
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through the termnal a, in the first current source circuit 421 or the
second current source fgl rcuit 422. Further, the switghy135 and the switch
137 are turned on according to the signal entered fromthe contral |ine

t hrough the ter m&gg*} &L Then, the current is supplied 5 from £A\PBIMEL ant
current source 1 8 m%ﬁ“&lg‘én%ﬁbnal connected to the current |ine through
the termnal b, and the el ectric charges are held in the capacitive el enent
133. The el ect r ¥'ts BeRflaped abpve, lifds proforable: that, im fhewitciit @s shewe it Fik38Ay bio |
the signal current 4t, flowing fromthe constant current source 109
becones eqfiireRiFonice ciicwltsare provided infevetyoorter sigiel tiho (cadl Bne)l OndNevstent B&urce
switches 134 to 137t d ff are urne o . Then, since a predeterm ned anount
of el ectri Cliewtpegderny the lopkrition fohsettigpa sighhM@etting HpaiatiddBand ¥R JfItROSESE OF
132 has the ability of running the current for the size of the signal

current 5| d&fterent! $ourdeeciseuit pbrfdsids thet bpersidr €6y dRBrin2 B THS t6Whd Pixel Fhyidf ©
in a conducti ve state, t he current flows into the pixel connected to'the
T8, | Ao syt o S 08 0
R L e kR T ot S G L eyl R e
PRE el STESSEPBE: it A i R BP0 AR
The. ot ohhaqios W PO RabOPoPldE gk (Tor 242 (h channel). the
TS T R L Rl B
circuit 42%‘“%%%57@ tFé%%ijszPﬁ’wgﬁ diggal diped E%rcé‘?tgnlﬂfﬁﬁg@i% 9f hecbregisipat o
the signal 80t £5:8%he i-th Tine to the (i+2)-th line. |
In Fig. 2, the signal line driving circuit 403 is provided with the current source
circuits 420 for every signal line. The current source circuit 420 includes a plurality of
15 cument séurcc circuits. Assuming that it includes two current source circuits here, the
current source circuit 420 is defined as that one including a first current source circuit 421
and a second current source circuit 422, The first current source circuit 421 and the
second current source circuit 422 each have the terminal a, the terminal b, the terminal c,
‘/\V\’ and the terminal d. A setting signal is entered from the terminal a. The current from the
20 constant current source 109 for video signal connected to a current line is supplied from
the terminal b. A signal held in each of the first current source circuit 421 and the second -
current source circuit 422 is supplied from the terminal c. Namely, the current source
circuit 420 is controlled according to the setting signal entered from the terminal a and the
control signal entered from the terminal d, the supplied signal current is entered from the
25  terminal b, and the current in proportion to the signal current is supplied from the terminal

C. A switch 101 is provided between the current source circuit 420 and the pixel

connected to _the signal line or between the current source circuit 420 and the current
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25 through the terminal a, in the -first current source circuit 421 or the
second current source {chrcuit 422. Further, the svm'tcg 45 and the switch
147 are turned on according to the signal entered from4he cogErAq)nggﬁne
through the term nal d. Then, the current is supplied 65 2 5 APR 2 from
the const antOW% FEGt 40, e theoon/eBrmstition afdthe switchiis eaitrdlicddy 4 hrauphisé, he
termnal b,  and the electric charges are held in the capacitive el enent
143. The el Eom the termina) als thercentrolsiighal istentdree capaci tive el ement 143 unti |
the signal current lIdata flowng fromthe constant current source 109
becomes equal to théedpedification; dretopetationefor Fianhing! ME vitthg WAL sidial Susditt Ch
144 and the switch 145 are turned on, since the voltage \%Gs bet ween the

gat e/ sour celsgf intthe comrem sbsico cirduiB 426 (presioaMor dtng IIRNSHSNAE rddBed ff.
Next, the switches 144 to 147 are turned off. Thené, Si ngc%l)t hé sl?gng{&sthg

current 8 d, detting epératich amd thecopeag fdr‘é%te‘%in@niﬁgtsiéﬁﬁ cm?&tﬁh  aff g:f:oéiﬁ%lll“z

has the ability of running the current for the size o si gn r'ént

| dat.. |f tieferfod focks ﬁﬁjintxﬁt operaticnO NStde! (€ &hﬁ&?siﬁ&z@ﬁﬁg %ece%c:{gt? tt% fdu%ﬁst

into the pixel connected to the signal line throug e term

this tinme, &irfsesdvi& dahuft 4794896 &Eoﬁ&‘&r%én?@é&r 81'&'{:({]1'14 %Sie Fxﬁ&&%@;(}i%ercnt,

predeterm ned gate voltage by the capacitive elenen

cur rent. {1 oy ienfits uflpl Buk&OLRAChaE N5a hE ASLS Gl k2 depending, on the

signal current lama. Therefore, 'S poS &1CEl 4225 tone
amount {1 owh g, Ixel . Jdndependent of the characteristic dispersion
anong - 15 the trgrt]ﬁscimg%t_g{ 8%3511()%%“@&50 & Parforms, the dpu pReration-cui t . \When t he
swtchy}44 and t ttch.145 are. turned off, the potential becones

(differ e#f bet wee nrﬁt‘ﬁgew‘“ﬁ?‘é‘ma ?‘%é“%%%‘?ag do g? eptgeed; frogn dhe; teppinaly g indigates the
rTesult, the_electri] char hel d in the capacitive el ement 143 are

di stribut eﬁé’%ﬁé’“ﬁ‘?aﬂigﬁ%?ﬁ& R‘glé? supplied feom theyshift gegipten 4 SThessettingosignal dal | y
t urned on. rg, t he t(%re:tns' stors, 142 and 148 are connected 20 in series and
the nutual ‘gat eSPEFRORGIA SRS Sanplingpulss o th latoh, pulkscuppliadofitgm thewhift register.
transi stor 0%42 and 148 work as the transistor of multi-gate. Namely, in
the setti n;h & roentien,  thesetting of theecurrent sowrpe caeuibA2Q isyperforined gmbhecordimgé h L
of each trangjstor is different. Accordingly, the current value supplied
from the t ViR Higisampling pulse enthe latch pyes suppbied fromethe shift thgistear ger t han t he
current value supplied fromthe termnal c at the input operation 25 tine.
Ther ef 8Pe, var i oukhel signd lipailriving ciresit of thedayentionsndlndesaBo Slittrygised thdfrst

li ke) o
Vlatch circuit, and the second latch circuit. The first latch circuit and the second latch

circuit respectively have the current source circuits. Namely, the sampling pulse supplied
from the shift register is entered into the terminal a of the current source circuit belonging
{3 to the first latch circuit. The latch pulse is entered into the terminal a of the current
20  source circuit belonging to the second latch circuit.
The current source circuit 420 is controlled according to the setting signal entered
from the terminal a, the supplied signal current is entered from the terminal b, and the
current in proportion to the signal current is supplied from the terminal c.
In Fig. 8A, the circuit including the switch 134 to the switch 139, the transistor
25 132 (n channel), and the capacitive element 133 for holding the voltage Vgs between the

gate/source of the above transistor 132 corresponds to the first current source circuit 421

or the second current source circuit 422.
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di sposed between the termnal b and the current generator for video can
filled sooner. Theref g?g the setting operation can bg~fini shed quickly
ig.

66 2 5 APR 7006 Here,

term nal
term nal
structure, : .
by arrangi nreugh thoderavipal g insthe firstequireent sourceheirduitr 441 artthe eedons QUFSR Soufce
5 421 or the second current source circuit 422 in Fig. 2, it is possible
optional | y €i&@it4d2. dlwrthentths switde 135 nodithessvoltchaly7 siertutied dh %o ine
Fig. 6, Fig. 7, Fig. 29, Fig. 30, Fig. 32, and the like. In Fig. Z '
al t hough t h¥igeal enterest fromatiié nontididine ulioagh HeQBfERAICA." Cllich, 4R QCukRAd ﬂ‘i{x@ﬁi

. two current source circuits of the first current source circuit 421 mfd

second cur r froin thé caestant eugént@birce 409 erQﬁdﬁ»Vﬁéﬂﬁl ebfhceled 15 the &ﬂl%rlgﬂr?ef nyogxgh

descri bed,

current southeetemhinglib] snd 2k BR¥trRECHAELN HE held in T &?@eﬁgﬂgﬂ%ﬁgg '@%{] ©

si gnal

currents in the respective current source cCIrcul

accor di ng teledtic dhafdod! Aok IR A GHIGEN RHLC T8 Wit R SndFRue e

For exanple, the signal current nmay

d
d

8A corresponds to the structute of AddhRRglitthe
to Fig,, 6A- Fig. 8B corresponds to the structure, of adding t
to Fi glhgawitghidd andytheswitch36iase tutnmbion acceeting so the sigrabgatetel
which results in the structure with the termnal d added- Th

the invention is not restricted To this. For exanp

y

using

SPgnal cur rony " Bo Y cpRR AEhe boll Rl RIS SR e o o ot e

si gnal

current may be set

y . usli ng cons

vi deo si gnajradsii@n@pher current source circuit 420, and the signal curr
may be set by using the constant current source for three-bit video signal

in the her curr ur.c I r o .__This enbodient formmay be fre
(Conbi ned with anyﬁg%t’t & SuRgl iﬁgdnﬁ%ﬁ;)t‘gc %eg.ofgbr@ﬂyg siest & pedsterinet

. “one current, s r%%cggrcuilt‘ arraé\vg in each line, as illustrated in Fig.
Fig. 5 Fig 26" CASEHEIGhasges argdeld i the capacifivectlement i385 thf tramisistor6l8 2rimy
arranged intheagh.tl ifle, as 'hl lustrated in Fi%.l 2. Thus, assum ng that the
current suppfPetty Pt BIRmethe qrire dosthe size of thecsignal gprrentdaki glIf the switclf 101,
exanpl e, 4.@A and tp]ggt the current supplied fromthe current source circ
422 is M, DPREVHCE JIPs padh ther switd 13 arerin aeendectivbstates thei cisTenaflobs itoethe
by arrangi

source cir

?j@aifli n that the current is supplied fromone of the current
#t oppncetrd to the signaldine Guoangbetheitermingl d22A thieviatey sfocamks gate

15  voltage of the transistor 132 is kept at a predetermined gate voltage by the capacitive

20

25

element 133, the drain current flows in the drain region of the fransistor 132 depending on
the signal current Ig,. Therefore, it is possible to control the influence of the
characteristic dispersion among the transistors forming the signal line driving circuit and
control the current Amount flowing in the pixel.

In Fig. 8B, the circuit including the switch 144 to switch 147, the transistor 142 (n
channel), the capacitive element 143 for holding the voltage Vs between the gate/source
of the above transistor 142; and the transistor 148 (n ;:hannel) cotresponds to the first
current source circuit 421 or the second current source circuit 422.

The switch 144 and the switch 146 are turned on according to the signal entered
through the terminal a, in the first current source circuit 421 or the second current sourcé
circuit 422. Fun_hcr, the switch 145 and the switch 147 are turned on according to the

signal entered from the control line through the terminat d. Then, the current is supplied
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[ Embodi ment Form 61 67 2 5 APR 2006 The constant current source 109 for
video signal each showh yjn Fig. 2 to Fig. 5 may be integrated with the
signal line driving cifcuit on the substrate, or a constant cug KeyrR 008ny be
ent ered fr%%n).t&ec out side of the substrate by using IC and the like, as the
current 10%T e cAnglegt Qursahsoure G eamnastedyia the icatrenyrline) thraught the tesmisd bat e,
any of the cHrrent 5 source circuits shown in Figs. 6 to 8, Fig. 29, Fig.
30, Fig. 32nddhgielegtsicchprgesrane hold insthg capacitivehalememtaldide Mhe febsctric charges are
description will be nmade in the case of formng the current generator 109
for three- theld iptaithe capapitive alémenttlH3 until thersignabeureat Lid Aowingdforh i Sotistaant
mrror circuit as shown in Fig. 6C, by using Fig. 23 to Fig. 25. The

di recti on @uiehtesanncer E0ft bédomes \equalas the dedidicigemtrofithe uahsistet Y82, OWHehShe
pixel 10 and the like. In this case, it is possible to cope with the above

si tuatibn ewdchyl4byndcthangiing 148 06| tafed Yo sihbe thd 0B Vs OBdwhOE thd K€
In Fig. 23, in the constant current source 109 for video signal, whether or

not the preatifsonrdgiofelt GABRE: 138 be&thes (B, thd RaribbR! 148 ¢uing offhe Vi deo line
(Video data Iine) (current I|ine) is controlled according to the

information of HiNgxtQhe bRucHRE 122 ¢ lef)l t Vi ' | . for
three bits (Digital Da?a 1to D g‘???%&'@%@Tr@%ﬁ‘gﬁ%&%&%‘gﬁ&%% ce

109 for Vi Ge@eR 1 ' t byt 82...t he transistor
183 to the tr gﬁsfﬂgiﬁ %raﬁg%flb%ﬁ%}%chg @g%gtggi%{gﬁéﬁ\g%eh%? %%@gﬂ'l% 0? Apning the
enbodi nent FRULE, -k ISt or 80 t .are all, of the
n- channel t°§§g‘mf?ﬁe sw?%ﬁaﬁfgb&l%‘ls%%%\%rlﬁﬁ e%té‘fls‘f"ﬁ@' i&gﬁ'&la?}?%@g‘%‘? Y% of
one bi T | 0, 181 is_gontroll t he digital video sjgnal of

o i 12, 1 Sl Bty e BBl O sist) Bre ieSuait "Grgnal cor &l
185 to 165 5 e SR AN EFo e ok tin bR Fetcirinerrelsmmipes e
term nal of ach%)a i tch 1%0 tp 182. C% the source region and the drain
region of tRE®T m"s‘f"&ﬁm ¥e clegicat 143, dbe deain currens Hogs iartlic ZEain region i the s.
connected to _ane %%é%?% 5,ource regiqgn and the drain region of the

transi st or FAgggor gfingondhe Hgwal copenf lune dhersfose,dtisposible¢é coiteml the

transistor 187 and the_ transistor, . ,
current amount flowing in the pixel, independent of the characteristic dispersion among

15  the transistor forming ﬂle signal line driving circuit.

When the switch 144 and the switch 145 are turned off, the potential becomes
different between the gate and the source of the transistor 148. As a rcsulf, the electric
charges held ‘in the capacitive element 143 are distributed to the transistor 148, and the
transistor 148 is automatically turﬁed on. Here, the transistors 142 and 148 are connected

20  inseries and the mutual gates are connected with each other. Accordingly, the transistors
142 and 148 work as the transistor of multi-gate. Namely, in the setting operation time
and the inpﬁt operation time, the gate length L of each tramsistor is different.
Accordingly, the current value supplied from the terminal b at the setting operation time
can be larger than the current value supplied from the terminal ¢ at the mput operation

25 time. Therefore, various loads (wiring resistance, crossing capacity and the like)
disposed between the terminal b and thc current generator for video can be filled sooner.,

Therefore, the setting operation can be finished quickly.
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68 1) 25 APR 2006 188 f+rom the outside through the ternminal e. The current
is supplied into the curkent line 190 fromthe outsi qgjthroug%&h?
terminal f. In the source region and the drain region of the tr 4FR W6

187, i d t i d.the drai i nd
Lhe otmer ' § oS oo b Ry sAXrhorldd to W8 ket e Safizing irpina Linid: SRo
I th i ' t I I f the t i st 188, N
L onnect oq THE, 415 bBRoBRE bt Hhdlyite LFSodiRe Bttt €48 e P This e switch he

source regiigg- &gd the drain region of thﬁ_transi stor 186. One_ el ectrode of
the capaci t 0oicd) 18 5eties W0 abange e stuctungy whishyraslis in the stragtureowith thef terminal d
‘transistor %33 topt he transistor 186, and the other electrode thereof is
connect ed t s. Thus, By pfranging 1he fwQ swilcheein serign instheirst ewsrdng Isguich eircuit
vol t age_bet ween each gate/source of the transistor 183 to the transistor :
186. \When tHd Q1 ths second cumrgnt soyrret gircuitr423sindiipr2, 168 mssibleuto mptionallyase alieli ng
to the signal entered fromthe termnal e, in the constant current source
109 for vi G&geRt OyEGe, citchits ofany siructure ppihiosan intFigu Fig. e Fige 2] Figl 34, Hig. 305
into the capacitive element 189 through the 15 current line 190. The
el ectric cHafgeslibkg.e gradual |y accurmul ated into the capacitive el enent 189,
hence to produce a potential difference between the both el ectrodes. Wen

the potential dilifligeRcathoagvtenstiueard dhling tRE birtshe SoMes Qe Yo indi
transistors 183 to 186 are turned on. 20 In the capacitive el enent 189,

the el ect r ithe thBCHemt 361ECE CitéuiR WS SirsBEEHR b AlBICirdd 42 bl She'od @0 srent
bet ween each gate/source of the transistor 183 to the transistor 186 cones

1o a pledetsensnEetuitodI RIS vty UndSligh R hACHHTVARLLION. Qe tiﬁ\?enﬁhn?ﬁ% Irnlgfr:] t

(_charges is continued until the tranSistors 183 to 1 afe in a posi

flow the sirgftdbic@ b BRL . O i f ctrie.charges.is
fini shed, trhe tra‘nsitst ors 1%%3%1%!%’ gggéiggﬁg‘?e&gf)%pﬁl{acpgf 3b§urlr’"r£¥e§e(%.“ﬁﬁff%e

const ant  CUbRNEnSAYAARiE The sidkaf 8QrSilg5ak Q%H“ N Gerllsolon-Gonguglj ve
state of each sw t c%ﬁ 180 fo swit %83 'S se ce‘%? e EOr i AgUEs QFI%‘%JI% t al
vi deo si gnghayohe 64 according to the different constant current sources 109 for video signal. For
example, the signal current may be set by using the constant current source for one-bit
15 video signal in one current source circuit 420, the signal current may be set by using the
constant current source for fwo-bit video signal in another current source circuit 420, and

the signal current may be set by using the constant current source for three-bit video signal

in the other current source circuit 420.

-

(\&\ This embodiment foﬁn may be freely conﬁbincd with any of the embodiments 1 to
20 4. Namely, instead of each one current source circuit arranged in each line, as illustrated
in Fig, 4, ‘Fig. 5, Fig. 26, and Fig. 27, two current source circuits of Fig. 6A may be
arranged in each line, as illustrated in Fig. 2. Thus, assuming that the current supplied
from the current source circuit 421 in Fig. 2 is, for example, 4.9A and that the current
supplied ftom the current source circuit 422 is 5.1A, the dispersion of the current source
25 circqits can be evened by amranging in that the current is supplicd from one of the current

source circuit 421 and the current source circuit 422 in every frame.

[Embodiment Form 6]
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0 2 5 APR 2006 three bgt)z For exanple, when all the switches 180 to 182
are in the conductive sthte, the current supplied toft P)e cur r 2htAPR i608
becones the total sumof the drain current of the transistor 183, the

0 ST T RSl O O S R 5
a0 v bRt it SR R Wb S pbd ot Kot "
1S S s S AR kT 2
T T B iy e o o, S i

currentsbecor_res 1:2: 4. 1n .Fiqg. 23, the description has been nade in the
case of > on&OWGP FERYItS Shodadin Highd to 8,2} Figcie Kin- 33, and thedikeanay beused.
structure 3% t he %i nal line driving circuit for supplying the current is
of the cirdithe gmbe t fornpjagdesgription mall diermadet inathe shasrnf Forningy the2Grrent
Fig. 27, the nunber of the current lines (video |lines) varies. Then, the
case of 15ZFMRtenilBY for thiegrbi videp signal ivdthcthe cemtnt soures cirmiitieftht caea) mifrot he
circuit of Fig. 23 is shown in Fig. 41. The current generator 109 for

vi deo si gn&icHhes shywinhia Kig.fAG by msingtHigQ3undig.2sm Fig. 23 is shown in Fig.
24. In Fig. 24, conpared with the current generator 109 for video signal
shown in Fig. 23Thehlireotiex af thencursent flows asficsakptdibn© PR A kouteerk dfNte pier ent
generator 20 109 for video signal shown in Fig. 23, except that the

_Lransi®@or end 8Hle dikd. 188 tisis &as; MO PossibIE foh@peORRh RS THoA_stlatiolSeasily, by
(‘c‘apacitive el ement 189 is connected to the current line 190, and

ther ef or e, chimgifethe popiitPor s talistbeshd Melikks embodinent form In the
structure of Fig. 24, during continuing supplying the current to the video

line (current |ingFig. izsginsme%_&ﬁ‘siaﬁﬁ&:ﬁn&& SoRRte! 109G 0f 9@@6 E@ﬁgjﬁwﬁg@g 2 the

(current) through the 25 termnal f. If the input of t rren oW ng

fromthe t gfdaiefbﬁhh{edi stgril %QR&%I@’&W@ sﬁéﬁl‘?&f {oCthe ch’ero%gic {Vﬁg%‘; ﬁatﬁeiﬂl%f '{é{t‘l%’eﬁlé

el enrent 189 are di scharged through the transistor res
potential ehef Reifbied hEGHARY o He MIGLANh ot HAlSEERH: i
15  video signal for three bits (Digital Data I to Digital Data 3).
The constant current source 109 for video signal has the switch 180 to the switch
182, the transistor 183 to the transistor 188, and the capacitive element 189, In this
embodiment form, assume that the transistors 180 to 188 are all of the n-channel type.

Ty

f\k: - The switch 180 is controlled by the digital video signal of one bit. The switch
20 1.81‘ is controlled by the digital video signal of two bits. The switch 183 is controlled by
the digital video signal of three bits.
Of the source region and the drain region of each transistor 183 to 185, one is
connected to Vss and the other is connected to one terminal of each switch 180 to 182.
Of the source region and the drain region of the transistor 186, one is connected to Vgg and
25  the other is connected to one of the source region and the drain region of the transistor

188.

A signal is entered into the gate electrodes of the transistor 187 and the transjstor
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current cannot be supplied fromthe transistors 183 to 185. Wiile, in the
case of the structur Bf Fig. 23, since predeterm neQ _\gal ectric charges are
held in the capacitive elenent 189, it is not necessary to codtiArdells

receivin hﬂﬁl. I r "lhth ermnal f during the current
suppl.y tg ?ﬁ%ﬁél degolulgs?{ieé !cu%ir’énf{]{e 'ré’}‘?’ Thet erefes “ﬁp{;ﬁg“’ﬂzgﬁc@gﬂt 5 f
Fig. 24, t Lt engn 89 .mpy,. be omtted. In Fig. , the case o
ong curren?gqgrlggjgtg'fo}“:éﬁlg%ggab@g © rT?glrfr bed. However, deﬁendi ng g_n vvhgtéher
it is the circui s shown i.n Fi , .or the circuit, as_shown in Fig.

or Fig. 27, the ?ﬂjﬁ'ﬁéfmr&’ TeE %‘lf‘?‘?‘ﬁﬁfm? TeEaQn ?WEé‘&“’f"f@éEWnP&f il%a?%“ﬂ lf@ilt,o 331

i inthe c of incl udi a_plurality of current lines (video |ines
;“ne}tNhe ci r 8% &s 'g‘F SRyIge Togon @r‘}ghﬁmp Iegiopgand, the other isconneatesbioging electyede of
current_generator, 109 for video signal having the different structure from
those ot 'F{]’&. capacifiig clemgnt 349, sInstheruice egign apd the drai gegios of dentramsisior
with the current .generator 109 for video signal shown in Fig. 23, the
operati on 1851008 Saanccied ththeopureat lion 190 avdethe otharmis @enetal oy odDOf fler
video signal shown in Fig. 23, except that 15 the transistors 186, 187, and
188 and t h&owepeegion and tkt dmiaregiv8 9f diedtramsistord86and that a constant vol tage
is applied fromthe el ectrode to each gate electrode of the transistor 183
to the transi st oOnt8kctrhdonihe chymcitiveralemént 189 ancbonb@t @ iPIMe gateseldl9®aE] ¢Ft | ON
isomtted in this enbodinment form In the case of Fig. 25, a voltage
(gate vol t taajankistoaifB ite theltransiank 106 Mdahe oikePiRctide BB cohftbiidsh V5. 183

to 185 through. the termnal f. However, even if the same yoltage i's
.appl i eb t oThéRapdcitiel dbmest 1838sdrPes@onoltifind RELERBAFEE] bl Faie/SurtdEF the
{transistors 183 to 185 are dispersed, the current values ffow ng between

each sour cahsligbi ¥ tolthCrrhdsRasi1Rkor s 183 to 185 are dispersed.
Accordingly, the currents flowng into the video line (current line) are

i . hey i ; t @i I S ependi on
the't enper at ir e, W‘?é‘sﬁhﬁe%“cﬁ‘??éﬁ?@ga%‘%' r ﬁf"é?@ﬁéﬁﬁg&?f& ﬁe aliﬁﬁ% ﬂ%g,
in the Casﬁgﬂ;il CII:l't&%d fomPd tdtinSnal 2%in tthgrcﬁﬂggnt qun e{x souacngeo%fpr gﬁltgp ﬁ@n?lﬁg]e

vol tage but "al so the current can be applie e

corrent. | Eyrfent SuppedTnlh tnd AEnEIPE ABLRTAE!HE Baicielve erdih i 485 Bioden e ' ©

186 are uniform 1e currént va
15  current line 190,

The electric charges are gradually accumulated into the capacitive element 189,
hence io produce a potential difference between the both electrodes. When the potential

difference between the both electrodes becomes Vi, the transistors 183 to 186 are turned

on.

I
Ly

20 In the capacitive element 189, the electric charges are continuously accumulated
until the voltage between each gate/source of the transistor 183 to the transistor 186 comes
to a predetermined voltage. In other words, accumulation of the electric charges is
continued until the transistors 183 to 186 are in a position to flow the signal current.

When the accumulation of the electric charges is finished, the transistors 183 to

25 186 are completely turned on.

In the constaﬁt current source 109 for video signal, conductive or non-conductive

state of cach-switch 180 to switch 182 is selected according to the digital video signal of
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be di spersed. Even if the characteristics are varied dependi ng on the
tenperature, since tt‘ie haracteristics of the transigtqrs 183 to 186 are
varied to the sane degrée, the current values will not~’be varZSd\PRZMEN t he

case of Fi t h.th age aje voltage) is added to the

t ransi storghregggst '%3{ ulpﬁel’é‘ﬁ’ﬁﬂ aﬁﬁéég eﬁéﬁof‘) %%%‘WBI‘#%@@@@W“@&M ed
according to the g nal . Fig. the video signal controls

whet her or CHBan ﬁ‘?r“éﬁg" CrpeRt {‘]’Eﬁ PP@%rtF‘értﬂtal iswa, ofhthecdrainr olrteanh @f tthe
switches 1 t.0 13@ Then, as shown in Fig. 43, the voltage (gate voltage)
may be adddHupi§iordgd tb%\fi'@nwg&m glithedransisior { B4 ranidgheo dein @8ren6 ol @5 tansistohe
vol t age may be 10 varied dependi ng on the video signal. Thus, the anount of
the currenti®Por Wheaenly thenawitchc 180 Iseinvihe cemtluctive state; pnlysthe ideain ciertiof.thed 4,
the voltage (gate voltage) to be added to the gate electrode of the

transi sPor tP9SsteR}8His suppliesttodhe currant linal og vol tage and the vol t age may be

varied according to the gradation, thereby varying the current.

Conti nuously, t hetdhisrtamt, venahationin $6x9erit of thel €aRIsErad3| tHaakhil TulrBR of the
different 15 structure fromthose of Figs. 23, 24, and 25 is shown in Fig.

9. Al t houghranisto 184,enid the drais cairemUiftthOtralmidor $3 &%Sscbﬂeﬁzad m& ﬁgssml W9
23, the current source circuit of Fig. 6A is adopted in Fig %

case of Fi gon@2d, the tuirbet sbanasl BH8sidsS Thebhifie tw{fﬁéﬁsﬂxé tt@ﬁﬁst&%sléf&(% jl%g ta?cr €

di spersed, the current values are dispersed. Wil the se

operation idgsigadl ﬁﬂtﬁa@reaggmhgﬁﬁ,l@ﬁg&?ﬁ% ﬁn&Wcﬁﬁtﬂ;rﬁgo“r esseheg’ordh‘n&]y,

i1l effect. fromthe dispersion of the nsi stors-c

.case ofoFi @uriSnt HaeNRY¥YEL:2.4Vi | e the setting eperation is performed, the
fl nput operation (operation for suppl yi ng the current to the current line)

cannot be perfor t t ] t he.settin tion
nust be perforrregE?m 23t utdn(;r%ésrbg X é‘gh%etcaﬁ%f’fBP%'ﬂT%I‘z&g?‘ﬁépeto

ke the 2 t I d erfor.mance of the |nput
oper at i on. v 2ferkREg 693?*%3% i ot s El&ag\} 8 AiTvingy SHUS T8hown

e el e I i
e a4 s S . T it s o
' 15 including a plurality of the current lines (video lines) in the circuit of Fig. 23 is shown in
Fig. 41.
The current generator 109 for video signal having the different structure from Fig,
23 is shown in Fig. 24. In Fig. 24, compared with the current generator 109 for video
(. J signal shown in Fig, 23, the operation is the same as the operation of the current generator
20 109 for vjdco signal shown in Fig. 23, except that the transistors 187 and 188 are removed
and that one terminal of the capacitive element 189 is connected to the current line 190,
and therefore, its description is oxﬁitted in this embodiment form.
In the structure of Fig. 24, during continuing subplying the current fo the video
line (current line), it is necessary to continue recciving the signal (Curreﬁt) through the
25  terminal f. If the input of the current flowing from the terminal f is stopped, the electric
charges in the capacitive element 189 are discharged through the transistor ‘186.-. Asa

result, the potential of the gate electrode of the transistor 186 is decreased, the correct |
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forms 1 to 5. [Enbodinment Form 7] 5 This enbodi ment form of the invention
will be described by u§iyng Fig. 11. In Fig. 11A thefbgnal line driving
circuit is arranged in"the upper portion above the pixe uni § 5 APR005
constant current ci rcgit s, arranged in the |lower portion, the current
source A i $UIERL GAIgRY bf Fupplicdstrgmathe | transistors ¥8Hh¢o dBFcuMhilea i thehense wfrtbat
source Bis arranged in the constant current source. Assum ng that the
currents sHBFEGOLEget: singe predetenmined eletBicobargen tredwiit indthe Aapanilive elvingent

fixed as 1A and In and the signal current supplied to the pixel is 'dam
| A=1 B+l dat d8Ps1tsiamiot pecegsaryrieeeontisie meeoiving ity Sipeal (oarma) diwsugdnthe itnindthe
pixel, it is designed to supply the current fromthe both of the current

" sources A #weng the\cunrénitsupplyrgo theniizdeo llie doutrdn liaeR NEgecfbR) 6L the AnAREdf Of
witing the signal current into the pixel can be increased. '15 At this
time, the JddgtddntheappacifiveosiernénttiBe nedyrticasthitte@ur ce B is performed by using
the current source A The current obtained by subtracting the current of

the current sourdadFig 34,0l tBe dfsecdirredl (illd0) Qe BRI A WG | B il t Ne
pi xel . Accordingly, by performng the set(ti ng of?er attl? onl%ﬁq%g' currgjﬁ%}’

Sour co B, DYlcpeidieg bR ahGBES R 118 BHEEP af showi IR, ok GRS SRUGR gl o

and the |i ke can be decreased. 20 In Fi 11B, e constant curr ces

for video sirgal Sins , t current. source) C
and E are ar ?g%gzggih?bove EE’Flghgl %ﬁ&?ﬁgﬁ%@“ﬁ@.&%@ a,g%? Pﬁ’d"%b‘éﬁaﬁ%‘h of

each curr e iSRS aGiuGHI | s .signal line driving .ciycuit
and the constant ctr ?ﬂe-nt i?fgtfj“?%ﬂggﬂ%ée&f%erﬁﬁl‘gﬁs)gv%hg HEE R b‘h%%'e‘ﬁtg["’wn n
_generaj@rsgspapd E. The current source D corresponds to the current source
{‘f‘or setting the current generators C 25 and E, and the current for video

signal i | i : h ide. In Fi 1B, .th t

ci foui t arr anged CoR PTG iR paierues T tonuides: e Hevive thel difiryn
1) 25 ASHEOubGRoBLARR pbR” 28 dier b thoosin HEcas. | heridegpecuhmednes
are served_t.g control the r ctive upper half and the |ower half
portions of" lﬁ‘nt C LBPER Eeperaler aﬁﬁg‘a Yifssizual ishgwn fmFig: B3.sthoaperatioreistha sdrse f or

two lines can be controlled at once. Therefore, a long tinme can be
as the operation of the current generator 109 for video signal shown in Fig. 23, except that

15 the transistors 186, 187, and 188 and the capacitive element 189 are removed and. that a
constant voltage is applied from the electrode to each gate electrode of the transistor 183
to the transistor 185 through the terminal f, and therefore its description is omitted in this
embodiment form. "
( \;, In the case of Fig. 25, a §01tage (gate voltage) is applied to each gate clectrode of
20  the transistors 183 to 185 through the terminal £. However, even if the same voltage is
applied to the transistors 183 to 183, if the characteristics of the {rapsistors 183 to 185 are.
dispersed, the current values flowing between each source/drain of the transistors 183 to
185 are dispersed. Accordingly, the currents flowing into the video line (current line) are

c_lispcrsed. Further, since the characteristics are varied also depending on the temperature

p ]

25  the cumrent values will be varied.

On the other hand, in the case of Fig. 23 and Fig. 24, through the terminal f, not

only the voltage but also the current can be applied. In the case of adding the current, if
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[ [ [ [ [ he current
taken for the setting pperation (signal input operati on) of t
source of the signal 5‘7\% ne driving circuit, the pixeli _)and the current
source of the pixel. Therefore, they can be set nore accuratel??5 ARDZ0§6

embodi nent thocharacieridies bf 68) rarkidis 189 1188 ad Wniffm 6 SIRAF VRN %ﬂ 8, ﬂ
to 6. 10 <Enbodinment 1> In this enbodi ment, the tinmé gradation netho

be d | béd dispegirtiai Evid ifhthe cRLGERR t-Qe Gh d lii'ﬂ IS Iz% devi ces. such
ag I?Zﬁlrij crydslfpal di splvay deSicges angﬁ‘isi ght Igeem&e tclnnggg)élvllﬂgeésln,lpeémflfcaﬁﬂme

i . LS, i N. Ri.g... 14A scre
Fenderi g 1o ShRoiics oF the tlRlsudt 18330 186 L olich i né it 0850 e prent 15

flickerin 7 €5y t to be recognized by the human eye. At this
' 'Ei me, a pe?]iag{jeswéggliﬁng vﬂ”ﬁ}%h screen rendering is performed once is called

g N this enbodi nent, a description will be
made o a {ime a2k 88 B R o5 bt s oler et oyant) lﬁ_a'?f!jeéﬁoa%é s
' dat i thod, .one frame period is divided in
a bl ur al § ¢ 550 d85rhkdHEn (BF sl 50 easvsicdarenginleroriid sisions
IS i [ . 0 radation bits. For the sake of a sinple
thL??BE i gﬁ‘l’ ééﬁqég@c% g‘&‘ﬁ‘i Whethegpr o ithryurreat flgwnte thelcutrentilive, by
mber of gradat.ion bits. Specifically, since the ?‘:-blt gradation is .
glrjrpl oyed i %O‘[?ﬁﬁ‘i?‘img gm%% 80 WS@xaﬁl%m sshewmimFign4dithe roleage (fatewsitspey i od
is divided into three subframe periods SF1 to SF3 (Fig. 1413). 25 Each of
the subf r afAYJS: adsied to gach gnte cleatradiobibe tansistornt3 et85thdTiae solage mayiBé ai n
(I'ight_em ssion) period (Ts). The address period is a period during which a

vi deo 19 gnapried dopandingron theavigeosignalanThusyahé emghit 6fhihe eefreitsfol RRIcs AL
(/"a'lm)ng respective 74 2 5 APR 2006 subfranme periods. The sustain periodis a
“period dur CAybanated. t Hurtheglas skown i Fig. 46) thewoltagigh voltahd) th Be h8RAOBTE: L O

the video signal witten in the address period Ta. At thrs tine, the

sustai n peghtsddecsivle o6 tEFGamistorSES3 by be lcBR@irad iRl Makfe volage aﬂ_(falg:m]—tﬁge -
4: 2 : 1. More specifically, the length ratio of n sustain periods 1s”set

to 2(-r) : nRy W@)varied accordingto thedrad6DRWEBy MayiRehd&Irdhe! T ONt enitting
el ement perforns em ssion 1 n which one
Continuously, the current generator 109 for video signal having the different
- 15  structure from those of Flgs 23, 24, and 25 is shown in Fig. 9. Although the cusrent
source circuit of Fig. 6C has been adopted in Fig. 23, the current source circuit of Fig. 6A
is adopted in Fig. 9.
In the case of Fig. 23, if the characteristics of the transistors 183 to 186 arc
[ - dispersed, the current values are dispersed. While, in Fig. 9, the setting operation is
.

20  performed on the respective current sources. Accordingly, ill effect from the dispersion
of the transistors can be lessened. In the case of Fig. 9, however, while the. setting
operation is performed, the input 6peration (operation for supplying the current to the
current line) cannot be performed at the same time. Accordingly, the setting opcration
must be performed while the input operation is not performed. In order to make the

25  setting operation possible during the performance of the input operation, a plurality of
current source circuits may be arranged as shown in Fig. 10; and while one part of the

current source circuits are performing the setting operation, the input operation may be
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of the sustain periods, the length of the period during which each- pixel
emits light in one fAare period is determ ned, and t{'ue gradation
representation is thus perfornmed. Next, a specific operation of2& AbRx&b
enpl oyi ng h&fordcdDvAhadaki bar = NaloTa MRTVI . cribed. In this enbodi nent,
a descri pt?on therggf w | Iﬂt])é made rxqulr)ﬁcgglr‘tqgéthe 10 pi xel shown in Fig.
16B. A current i gyt d 4 ' i xel own in.Fig.. 6B.
First, the foll o?mnngcﬁgidgg&??%zorlﬁg%% o‘%%é% Qgﬁl@lﬁr‘% Yﬁg aé‘éia‘?f;‘és ‘%‘é‘?q(%@”lta.
first scanﬂgﬂ@ It'?l},e 602 and a second scanning line 603 are sel ected, and
TFTs 606 an 610 are turned ON. A current flowi ng through a signal |ine

601 at this tinmegs ed a signal current |& a. Then, when a
pr edet er mi ned chg'rh%ﬂégiflne{l n@é%‘ﬁliﬁcunul ated in a capacitor elenent 610,

sel ection of the first -and second scanning |lines 602 and 603 is_,
term na#ed, and ﬁ’r@ eﬁlﬁ@?‘@% éﬁ‘ﬂ ‘%fdg" ipvention Wil beydescribgd by pising Fig. 11.neln
fol |l ow ng ergtion is perforped in the sustain period Ts. A scanning line
604 is sel @réng éQFdSlgn Hineadraving cirgyih isaramgediion the wiiper pewsigataboyé Hedpixelo
charge that has been witten is stored in the capacitor elenent 610, the
TET 608 i suBifriBsgpnstapt rarenhcirepidis arangedoint the deweri pationyithé curkent sogalA is
current laar flows thereto from a current line 605. Thus, a light emtting
el enent 61amangedsin| thg isignal fipe apiviing civewst, daddhé ententbmneccaBeis pemhgedrid tien
each subframe period, thereby form ng one frame period. According to this
net hod, t heonstanbetursht dbwicei oAssming A5t thebtermems pepplivdsraspectivelyl fiomeared
to increase the nunber of display gradations. The order of the subfrane
peri oded doesrem someee Asali B yrenfiedl 4s0[,kadTh and tdasigdal efcait supflRa thitfie pikel 2
{Tower bit as shown in Figs. 14B and 14C, and the subfrane periods may be
“di sposed 7is Ruub LAARRROK safidfiodan dhen, Wkdh WriiRe tHel sismil ReFéfdnto! the P it RN,
the order may be variable within each franme period. Further, a Subfrane

period SF2defigrtdl t0sipply SR Glnet frbMahé BomMWR durefil Shurcdeé R andB. SROWR difeFi 9-
14D, in the pixel, upon termnation of an address period Tat, a sustain 5

period Ts2wihen [ERMS i;ﬁﬁx@'xﬂa&tlﬁfgte? Qlt sg&}l &t ®ERAL B naTBY O 125 hd 5&%! &b ve

conbi ned with Enbodi nent forns
increased.

A

15 - Af this time, the setting operation of the current source B is performed by uéing
the current source A. The current obtained by subtracting the current of the current
source B from the current of the current source A flows in the pixel. Accordingly, by
pérforming the setting operation of the current source B by using the current source A,

various ill effects such as noise and the like can be decreased.

P

20 | In Fig. 11B, the constant current sources for video signal (hereinafter, represented
as a constant current source) C and E are arranged above or below the pixel unit. The
setting operation of each current source circuit arranged in the signal line driving circuit
and the constant current circuit is performed by using the current generators C and E.
The cusrent source D corresponds to the current source for setting the current generators C

25 andE, and the current for video signal is supplied frém the outside.

In Fig. 11B, the constant current circuit arranged in the lower porfioﬁ may be the

signal line driving circuit. Thus, the signal line driving circuits can be arranged in the
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<Enmbodi nent 2> In this{ﬁgbodinent, exanpl e structures of pixel circuits

provided in the pixel. {19 portion wll be described vm{f refere %E&Pthollq@ g.
13. Note that a pixel of any structure may be applicablé as Iong

truct or . i nput tion. A pixel shown in Fig. 13A
ncl udos a 20rPeF  WbE Boraopl,  TREL She Greclie nesy e Feeal o Sontgale
1103, £l Ly Li 1104, i tching TFT 1105, a 15
ol of ng Trrietitsh v AipsrgHap Bl salt Bockons o s e Ghenghae-pixel o8 5 I

capacitor elenment 1109 nd a |[ight emitting elenent 1110. Each signal |ine
i s connected 164" ec?l‘?‘ﬁlﬁg ’tg"(f?d%"@g"‘@""cﬁﬂftﬁollﬂi‘. ongst e Thergfore,tadopg timsrman be
source circgkt Ell& corresponds to the current source circuit 420 di sposed
in the si gndrFen 94 seting gpetation, (signab spup gparadon)nfahe cement sdercofof thresignal
switching TET 1105 is connected to the first scanning |ine 1102, a first
el ectrode t¥Rs déving sirewh teepixel, pad theccusieghsturde ofcthe pixe]. Fitbreforee d@ydtan be
el ectrode thereof is connected to a first electrode of the driving TFIl'
1107 and a ¢t more agepeaelyode of the conversion driving TFT 1108. The gate
el ectrode of the holding TFT 1106 is connected to the second scanning |ine
1103, a first el €Ehis cawbodheentofori scanobe €etBdcombint® wikle afy Bathe |t dintQR
and .a second el ectrode thereof is connected to the gate el ectrode of the
driving TFToth®7T tafd t he gate el ectrode of the conversion driving TFT 1108.
A second electrode of the driving TFT 1107 is connected to the current
line (power supply 76 f 2 5 APR 2006 |line) 1104, and a second el ectrode of
the conversion driving TFT 1108 is connected to one of the el ectrodes of
the ligt emtting @Enti@bhent10. The capacitor elenent 1109 is connected
(between the gate el ectrode of the conversion driving TFT 1108 and a second
el ectrode thereof ' MoV =R : f the.cqnv L.oN,
driving TFT 1108.1‘15&%%&{1%??5%{ ﬂf i neg(%%ﬁﬁs&{u%iﬁ{"?gﬁﬁl (r%’ee)‘fci?ﬁ’f &Hg‘r"’?"ﬂgwg'ﬂh
el ectrode L4 | tgt. 1 Q_are respect.ively i.nput with
el thiki B B8 SRS o O i ARl Hayigh ind gh?

pr edet er mi ned poten nmut ual
emitting devices, a frame frequency is about 60 (Hz). That is, as shown in Fig. 144,

er

screen rendering is performed about 60 times per second. This enables flickers

15  (flickering of a screen) not to be recognized by the human eye. At this time, a period
during which screen rendering is performed once is called one frame period.

As an example, in this embodiment, a &escription, will be made of a time

gradation method disclosed in the publication as Patent Document 1. In the time

[

gradation method, one frame period is dividcgl into a plurality of subframe periods. In

20 many cases, the number of divisions is identical to the number of gradation bits. For-tﬁe
sake of a simple description, a case where the number of divisions is identical to the
number of gradation bits. Specifically, since the 3-bit gradation is employed in this
cmbodiment, an example is shown in which one frame period is divided into three
subframe periods SF1 to SF3 (Fig. 14B).

25 Each of the subframe periods includes an address (writing) period Ta and a
sustain (light emission) period (T5). _Thc address period is a period during which a

video signal is written to a pixel, and the length thereof is the same among respective
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The pixel of Fig. 13A corresponds to the case where a circuit of Fig. 30B
iIs applied to a pixelf)kbmever, since the current-flgwWwdirection is
different, the transistor 10 polarity is reverse. Thé—érivingZTFMWﬂmmﬁ of
Fig. 13A cquuesponds to TFT 126 of .Fjg. 30B, e .conversion driving TFT
1108 of Fi 8{‘6@%’ cPSPPé“s pgﬁ'b"s Spag lﬁ@\"dlgsz agperpdy dugpg whigh (the H&l%o%i?w TFT
1106 of Fi 13A corresponds to the TET 124 of Fig._ 30B. A pixel shown in
Fig. 13B i MEMifgLemygs éﬁgﬁﬁa} Tesponse 1q the videg signalwritten bnthe address period ThesAn 142
and 1143, current line (power supply line) 1144, a switching TFT 1145, a
15 hol di ng?ﬁ'ﬁmﬁg‘& sugtainy Reideds; @rﬁYA #g svrat aleagth ratigof Tshg TIF1Ts31 248, a
capacitor element 1149, and a light emtting el enment 1140. The signal |ine
1151 is corridet ddorespacifically, dhe lengthriatio of ncustainlietinds Moset to BEtY t 2&2ur.rent
source circyit, 1141 corresponds to the current source circuit 420 di sposed
in the Bi gRak2)-i ddepentlingran whether o liglgmithgemedtperforas emixdiondh vilieh one
swtching TFT 1145 is connected to the first scanning |ine 1142, a first

el ectrode wfi8rewftainpainisethedehgtlo of the eirigd alurinjz Whidhl bdch R ohiBaRH §h one
el-ectrode thereof is connected to a first electrode of the driving TFT 1148
and a fi rstramel peeibd iddeterinindit; atd theqirada0ion dprddetidh s thddferfokhRdgat e

el ectrode of the holding TFT 1146 1s connected to the second scanning |ine

the dri ver TFT 1145, o & odcont el el ronenpeguiiDpieifint i S e et
ate el ect bedrs@&@ib :he ™ 1 ; trode .

gonver sion dr fvi ﬁg ngﬂﬁgg@oiﬁng%r%,oﬁ;ﬁeg?@é@ggg:@%ﬁﬁ;]g% dé%dr%vreer?%m%g%% rﬂllcvi ng
TFT 11 I $i LT : 5 | j ower  suppy..

( I'ine) ﬁ44?ﬁaégg a sggg%gg lgpgc??gﬁcéag? nl%‘ﬁe'ﬁ%g%‘\?/géq%g}ﬁd té?%ﬁ%ﬁ%"ﬂ%ﬁé’ is

connect ed yggone of the el ectrodes of the light emtting elenment 1140. The
capacitor elenent 1149 is connected between the gate el ectrode of the

Gat e sour ce vol | Aagh 3 HNEnd bR RCR rrRuRey Gefe 88 mideise Peted G B ne
el ament *1105% e aihe b2 bRy ¢ Fecbpd Shvming B 815 st M TERS 600 hthave
mutual I'y di6btl glr'eegl}ue%oéﬁ.n t iAa<|:uSr'Ient flowing through a signal line 601 at this time is used asa
15 signal current Ida;a. Then, when a predetermined charge has been accumulated in a
capacitor element 610, selection of the first and second scanning lines 602 and 603 is
terminated, and the TFTs 606 and 607 are turned OFF.
Subsequently, the following operation is performed in the sustain period Ts. A

scanning line 604 is selected, and a TFT 609 is turned ON. Since the predetermined

i \‘I

20  charge that has been written is stored in the capacitor element 610, the TFT 608 is
already turned ON, and a current identical with the signal current Y4, flows thereto from
a current line 605, Thus, a light emitting element 611 emits light.
The operations described above are performed in each subframe period, thereby
forming onc frame period. According to this method, the number of divisions fo; |
25  subframe periods may be increased to increase the number of display gradations. The
‘order of the subframe periods does not nccessarily.nced- to be the order from an upper bit

to a lower bit as shown in Figs. 14B and 14C, and the subframe periods may be disposed
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Note that the pixel of.Eig. 13B corresponds to the case where a circuit of
Fig. 6B is applied td a pixel. However, since the cufrent-flow direction
is different, the 10 transistor polarity is reverse. The convek AR08
drivi ng TFht #akdémO¥itlin XN anlF ' ..t he
driving TFT 1138 of Fi g).neifggnggf’?i%pgﬂgﬁ?d?gméﬂﬁf{rdﬁag#I‘:’lﬁug%]?lgg'ﬁfh‘%ﬁﬁd’t he
hol di ng TF‘ﬁaﬁﬂe?iﬁﬁga_ Fig. 13B corresponds to the TFT 124 of Fig. 6B. A pixel
shown in Fig. 13C includes a signal |ine 1121, a first scanning line 1122,

d [ ' ' [ | i .1135, . .
Cpovor suppry 180/ REs Spiyme folbll SERCR 1% polifing B oty s 198, o

erasi ng TFT, . BV T 1127, a, capacitor. el nt 1128, a )
current-su 6}#5}/1%%113 ﬁé gldrgq%IE%Pm?ﬁ?pﬂﬂ tggminatiop of ggiaﬁgl?es% periach a2 ppstaig
currentgi npui. 1132, .a _holding TFT 1133, and a light emtting el enent
1136. E%ch%gllt%&rl\-iéallsi“ﬂg‘efi?t Bﬁ'ﬂ@‘&‘?‘ed to a current source circuit 1137. The
gate el ectrode of. the sw.tching TFT 1125 is connected to the first scanning
20 line 1122, a E‘F‘Ps‘-‘zm Rt ey ber arbarily gombinedgwite Embogdnent forosetotZed t o
the signal line 1121, and a second el ectrode of the switching TFT 1125 is -
connected to the gate electrode of the driving TFT 1127 and a first

el ectrode of the erasing TET 1126. The gate el ectrode of the erasing TFT
1126 i s connect edBmbodimeent@ond scanning |ine 1123, and a second el ectrode
of the erasing TFT 1126 is connected to the current |line (power supply
line) 25 1124. Al ithisteodiodinemsdexaniplt Iseructuiesi ofgpiXélTcidch@s providen ne eeepixtio
one of the electrodes of the light emtting elenent 1136, and a second

el ect rb@le obrtionavitltiedengibEd witll2feréssce t6 PNe8t ed to a first el ectrode of the
current-supply TFT 1129. A second el ectrode of the 78 25 APR 2006

current-supply THbid {29 a pixeDbnasy ethuétard MRy B¢ iflicableNR 1082 W8ths 4R Yre
line) 1124. One of the electrodes of the capacitor elenment 1131 is

connect ed fmclides agairenighp@tgopets, of the current-supply TFT 1129 and the
gate el ectrode of the mnor TFT 1130 and the other electrode thereof is

connected to theAc | 106F; < | 4 ! t rode
pikeedNown! 1ﬂ@1ﬁﬂ@‘é‘€i’ncﬁ1‘d@£’h¥lcéﬂ e 11b4 ﬁrﬁ?ﬁ%?&%n@ Sgn%%ﬂ(,gon q

of the mrror TFT 1130 is connected to the rrent |1 he nd"a se

U el ect rodgingd 1102 ait 116¥, alfukreht fde FANS Efﬂ? Al bt Jeﬁ{-ﬁ? f. the
current-input TFT 1132, A suecong eetlcé%tro gﬁ f %}gngﬁ’r%éc’%%t-ciﬁlﬁlﬁu giﬂél):fBZ
s conpgct ﬁﬂl(ﬁﬁg friRg 1106, a driving TFT 1107, a conversion driving TFT 1108, a capacitor

element 1109, and a light emitting element 1110. Each signal line is connected to a

current source circuit 1111,

Note that the current source circuit 1111 comesponds to the current source circuit

(3 420 disposed in the signal line driving circuit 403.

20 The gate clectrode of the switching TFT 1105 is connected to the first scanning
line 1102, a first electrode thereof is connectcd. to the signal line 1101, and a second
electrode thereof is connected to a first electrode of the driving TFT 1107 and a first
elgctrode of the conversion driving TFT 1108. The gate electrode of the holding TFT
1106 is connected to the second scanning line 1103, a first electrodé thereof is connected .

25  tothe signal line 1102, and a second electrode thereof is connected to the gate electrode
of the driving TFT 1107 and the gate electrode of the conversion driving TFT 1108. A

second electrode of the driving TFT 1107 is connected to the current line (power supply

76




current line (power supply line) 1124, and the gate el ectrode of the

current-input TFT 1132 is connected to the third scanniing |in§ 5(%%?@ The

gate el ectrode of the current 10 holding TFT 1133 i s connected*t 06 i r g

scanni ng | ilie) 1165, ard 4 sécohd &0 G GhGI ;e 1133 1S
O {8 OREraG e T Al s fonmpgied 0

connected to the pixel current line 11 a seco

current holgh tié& i cted.to.fhe electrode of the .
current - supplegiI TF%Ie%%%gbseﬁéﬁ fﬁ@ﬁgééﬁfigl[}& %%??’gggﬁﬁf J[rﬁﬁc?ﬂaﬁﬁ?f efementi H@9 igh e

current i 24.and the other el ectrode of |ight
emitting e@%ﬁ?yﬁﬁ%‘é"%ﬁ g!l éllﬁ%hg f}e\)/‘\:lltrfl) %c Oﬁglep(f"é‘a%'is&nnﬁﬁh‘{éiﬁ godeHUB and aspeondive

mutual 'y di yal.s. This enbodi nent be arbitrarily conbi ned
Wt Entrodi toseioaP ehRE8E B Riing g de- e ealiose of erhin dising THIN1106. s

enbodi ment ,qf.e I cal devices e erformng color display will be _
descr | gg’d. ‘\‘kﬁﬁ ‘ﬂmal’“F ?ié‘ﬁgp%‘ﬁ?’t ’E‘{P\ngg’ GF%n’ve‘ eiother e¢ctrade of dhe lighttemitting
el enent t\r}f Iteﬁgrignce can be variabl e depending on the col or even though
current havi g e respeghyely dapytswith peedetermined petenialh tand tiave iigkually
device. In dition, jnp the case where the 25 light emtting el ement has
deteriorat ?58‘&‘69%@"8&; for exanple, a tine factor, the deterioration
~degree is variabl e depending on the color. Thus, when perform ng col or
display with a | iig6tPizeh ef Figg 1d4viarespeidsgtol the tase milictd AGirehie WRIFiS, 30114 OUS
technical 79 2 5 APR 2006 devices are required to adjust the white bal ance.
The si npl egPrliediong pixeli sHowertasine: thbeuragrflowdireafiod Redifefdne ?Ec F]aegisthﬁ

t he

£d

input to the pixel. To achieve the technique, the magnitude o

const ahP cwekeity issouerse fBhe drividg TR D0dlof FieUBA &fr&hRRERS 24GHe Y n
('ft':he col or. 3gBAnot her technique is to use c?;irigguits as shown in Fl%% g%{é’to
6E for t he 3PBxtie,consérgioaldrivimeTHT 1YONEF Fio! €3A lorrb s lididta P18 Ls BOULRE T O
video signal, and the like. In the ci rcgi ts agns om%na%g.gil%g"?%gég’,

the WL ranndthefholding TFINE06 00 ¥z i 9A HoResgolis UL | preuit is
changed dependi ng on the col or.ﬁgThus, thgorragni tug‘gﬁ‘olfﬁ]toﬁgﬁ)%a@?‘ent to be

i nput to the pixelpixebshoda ia@RIEsB ferR@edi Q%nﬁ‘liﬁé"ﬁﬁ?ﬁks? “ynd second scanning

lines 1142 and 1143, a current line (power supply line) 1144, a switching TFT 1145, a

15 holding TFT 1146, a conversion driving TFT 1147, a driving TFT 1148, a capacitor
clement 1149, and a light cmittfng clement 1140. The signal line 1151 is connected to a
current source circuit 1141.

Note that the current source circuit 1141 corresponds to the current source

(E circuit 420 disposed in tﬁe signal line driving circuit 403. |
20 The gate electrode of the switching TFT 1145 is connected to the first scanning
line 1142, a first electrode thereof is connected to the signal line 1151, and a second
electrode thereof is connected to a first electrode of the driving TFT 1148 and a first
electrode of the conversion driving TFT 1148. The gate electrode of the holding TFT
1146 is connected to the second scanning line 1143, a first electrode thereof is connected
25  to the first electrode of the driver TFT 1148, and a second electrode thereof is connected
to the gate electrode of the driving TFT 1148 and the gate electrode of the conversion

driving TFT 1147. A second electrode of the conversion driving TFT 1147 is connected
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10 Still another technjique is to change the length of a I|ightening peri od.

The technique can be applied to either of the case \A@gf}-e the t
gradation nethod is enployed and the case where the time grac?aé H@%Z%t hod

i's not enpltovad cufierOifl (fowe? supfl§ HR§ 1114 Ushd § BEconH TIARIGE ofthe 26V RdikE!
z E y adj] uste

can be adjusted. The white bal ancé cah be easi ( | y ut5| ng alriy one -

f the techiy r : | | | odi.pent . ma
B S e A R "gen@%ﬁﬁ'ﬁ@ﬂ%fé’h?gy"i E@_ 2.
<Enbodi menty> ' | ear ances.of the em_tting
devi gels (sem ¢ ngitﬁ(%t %lrghglétsl cesli r%)p}l?%éec{]g?tgfs%g'ﬁt ‘?ﬁ%‘&?&%‘r‘?dzmd‘%&?&@%ﬁ;ﬂ bed

[ Fig. . Firg ' (0] lew,of. a light emittin evi ce, forne

such that anrap EET 114 ehd el ctectaRindiar drlsciife %g@gfmaﬁvggesgmd

i th | i terial : El 2B.1s a cross-sectional view taken al ong
\chte ind A Vel ‘ﬁ“" %}&;ﬁgﬂéjlﬁ E!‘e goEetdine (poweE. pply aoy ué}ﬂaﬂﬂ_‘l\ﬂl%ﬂﬁhehken |

I the line B-B_ of Fig. 12A. A sealing material 4009 is provided so as
to encl ose ‘%l“"%ﬁ%%&“fp‘BF dighh elgHag clement 64 asg REctiveleingnt withgpredletemined
4003, and gate signal line driving circuits 4004a and 80 2 5 APR 2006 4004b
that are prm‘?”&‘@lf@ahﬁ%%é‘taﬂﬁtdéff?@mwtqﬂﬁabddi tion, a sealing material 4008
I's provided over. _the pixel portion 4002, the source signal |ine driving
circuit 4003, andVetéhatdhe pixel ofifig. 13Bheorchspandsgo the case whertODdecuitrat K90
Thus, the pixel portion 4002, the source signal line driving circuit 4003,
and the gatié anpled| tol anpixck i Hewewir,r sinice thé 0dmnafidws dikodba & diff@ahtedhdy

the substrate 4001, the sealing naterial 4009, and the sealing material
4008 wilOh drdnsistagpoteatipis miverd@ 1 OTheldumvpisionl drpang TOW 1489 3f Fighe3Bufesponignal

{Tine driving circuit 4003, and the gate signal line driving circuits 4004a

and 4004b, teki BT 422 of Fiyy i6B: theodiiving TFTSUBSITRtE Yidorrespiiidste @ Prphosafity
of TFTs. Fig. 12B representatively shows a driving TFT 10 (incidentally, an

" Che Source argnal 1 ime v ng ot oD AR o e 00
i ncl uded A pixel shown in Fig. 13C includes a signal line 1121, a first scanning line 1122,
a second scanning line 1123, a third scanning line 1135, a current line (power supply
15 iine) 1124, a current line 1138, a switching TFT 1125, an erasing TFT 1126, a drivi_ng
TFT 1127, a capacitor element 1128, a curreﬁt—supply TFT 1129, a mirror TFT 1130,.a
capacitor element 1131, a current-input TFT 1132, a holding TFT 1133,\land a light
emitting element 1136.  Each sigral lire is connected to a current source circuit 1137.
(; The gate electrode of the swifching TFT 1125 is connected to the first scanning
20 line 1122, a first electrode of the switching TFT 1125 is connected to the signal line 1121,
and a second electrode of the switching TFT 1125 is connected to the gate electrode of
the driving TFT 1127 and a first electrode of the erasing TFT 1126. The gate electrode
of the erasing TFT 1126 is connected to the second scanning line 1123, and a second
electrode of the erasing TFT 1126 is connected to the current line (power supply line)
25 1124. A first electrode of the driving TFT 1127 is connected to one of the electrodes of

the light cmitting clement 1136, and a second electrode of the driving TFT 1127 is

connected to a first electrode of the current-supply TFT 1129. A second electrode of the
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in the pixel portion 4002, which are fornmed on a base_/j\i | m 4010. In this
enbodi nent, a p-channd] )TFT or an n-channel TFT that isjmanufactured
according to a known nethod is used for'the driving TFT 4201, 2anPRalA06

n- channel T 1 ccor di to a kno net hod i s d for the
erasi ng TF‘I’EE%%@pgﬁ | n! g??%?%f%%@ﬁf%ﬂﬁﬁ&“ﬁ‘}t ng}lé'ﬁ}%zrbsgg&zlr:?i%pi 0 élc?%e
|\ TET, 4201.and the erasin ,
electrode ChusiElrtiahs U ipe santictrlener Sty Supehadpahe g8 lespiagn b ne
i i S, f hereon. A transparent a conductive fil m having
2 Tar o6 workitPtmeply, T 1B AR ents gipdeniochiobe momer 4205 13md 5 ol
t nductive film a compound of indium oxide and tin oxide, a
Eéﬁgiﬁﬁ&e”&!&?’rﬂﬁ% st i cammedsfie theicyarent; fine (poveresupphn liog) dt24.orAdifirsi um
oxi de can be used. ~Alternatively, the transparent conductive film added
with gaPl i GHicHage 96 the airropd RInk{A0aisi eognedtedniol #@2cursent dingeld 2dnancha sebotsl
el ectrode 4203, and the insulating film4302 is formed with an opening
portion forckstiode of tke piister TETet300d aona@ded tona tfirst dlectogde rdfnle RAfehORputa
light emtting |ayer 4204 is formed on the pixel electrode 4203. The |ight
emtting | r 112%4 fresechad febectrode wdi thg aunentimput T 1830 G4 icHgndtRddeid @le OF
inorganic light emitting material. As the light emitting material, either

of a | ow 8rugsntAR ARG SUppRCline)r1108] ght the"EI® BREXOABS L tHeAburRA ifpud T

nol ecul ar wei ght (polyner) material nay be used. As a form ng nmethod of

the |ight daB2ts egnicysl to4@R4hird schithly B A135EPPEE bh@ bledtRRBUFIME Bfrent
coati ng techni que may be used. The structure of thek ight emtting layer

4204 by boRiihd) GFTAL13MNsRnRedtéd P ik Bird Wkfifind find V188D Rt RibAALE
ayer, a

conbining a hole injection layer, a hole transportation

ot on ey Rig T B0k calnedd AOAREPHA! Lfed BHE 1AL BORFLERHIR

injection layer, or a single-layer structu

yer 4208 of el ARt AT 05950 incBlod SOMMENL YRl Le the cncrentsupply

(representatively, a cont lctlve [ mcgrr:]_tﬁ;nlen | : e conductive filrm
Zln::l\/::]o? ﬁe:ﬁf?o%ggta fh\(i/)traiﬁ % :g|5 ga}%g\rfg{]ﬁg&a{qe’l g.rtnt’rsml {Egﬂg #Bﬂfrf’?thﬁﬁlﬁ!(ﬁﬁﬁ?‘e
it g 1 S 568 1524 R AObRE A5l o et Sl cince Vs i mpal i
. 15 predetermined potentials and have mutually different potentials,
This embodiment may be arbitrarily combined with Embodiment forms 1 to 7

and Embodiment 1.

<Embodiment 3>
20 In this embodiment, technical devices when performing color display will be
described.

With a light emitting element comprised of an organic EL element, the
luminance can be variable depending on the color even though current having the same
magnitude is supplied to the light emitting device. In addition, in the case where the

25  light emitting element has deteriorated because of, for example, a time factor, the
deterioration degree is variable depending on the color. Thus, when performing color

display with a light emitting device using light emitting elements, various technical
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as nmuch as possible. For this reason, a technical device is necessary in
that the |ight emtti@Iayer 4204 is forned in an nisfrogen or noble gas
at nosphere, and the cathode 15 4205 is formed wi thout "bei ng expgzig t@%
oxygen, noisture, and the like. In this enbodi nent, the above- BR :
fil m deposidevizes are requiiddad adjuksitBe ¥hibhlang1amber et hod (cl uster-t ool

nmet hod) film deposition apparatus. In addition, the cathode 4205 is applied
wi th a predet er miTiRtkimpldse@ehnilie ish8 RRMEEMI S Ehidas j g
emtting el enent 4303 consti tu?ed by the 28 pl-x'etfP e?{e@?;&gggm?tg#olgét}puﬁ‘b&
the |ight aiépiield Té%eRied b teafiilqhdqh A&ﬂ 46Pthe! Sonstall TEGent’s
protective filmis fornmed on tﬁgﬂ?ﬂsdl a%?'% &lﬁ?emgggma%ntg{gné8%?nttsﬂ3mﬁfﬁ’ht

emtting elﬁﬂ%’ﬁigl@@ﬁbuﬂh@cﬂn%fgé .eﬁﬁinf Unﬁhééqlﬁ;fe“i ve for preventing, for

exanpl e, oxygen and nol sture, m entering e light emtting elenent
pover 25 suppl y I'taahd tseafe A0S RlS R en i B Aol 0B gtk B wigh on-
ccal i g mat L g8 cireiCobhll Fiiren Sauise anidee Sima sod b ke allhythe
conduct | ve TRt A5t iRprsSnblAbeNA. Siin ofrhyersmeisiar frogag G girast

material, a netal naterial érepre_sent atively, a stainless steel material),
cerani cs naREOL sfxcul is chageed dependingan the colaic| Thus theompgnitde of the turjentty be
used. As t e\;&l)asti c material, an FRP (fiberglass reinforced plastics)
plate, 5 a Ut 5 e pirsiican e shinged denendingonNhe eooléri | m a pol yester film
or an acrylic resin film may be used. Alternatively, a sheet having a
(struct@iPe i n whi illanethemiachmiqpoiis to chasgen twi kehedh b at MghtEik fpckiod Or The
Myl ar filmmay be used. However, a cover material needs to be transparent
when | i ght teshnigicoean $e afiplied tte ckifeomiftthe dabgWheeerithd iting: gAlMafiod Andthed GoVer
material. In this case, a transparent 10 substance such as a gl ass plate,
a plastic pmpleyedandchy easearhdré e time gridaiod ieit@dfit hod ethFloysRd. AESkdiRS fo
for the filler material 4210, ultraviolet curing resin or a thernosetting
resin may Hke wsledque tadaitinake bDeRA pitdchi Veadj@sted. SUCh as nitrogen or
argon;. and PVC -

The white balance can be easily adjusted by using any one of the techniques or a

15 combination thereof,

This embodiment may be arbitrarily combined with Embodiment forms 1 to 7

and Embodiments I and 2.

C,\ _ <Embodiment 4>

20 In this embodiment, the appearances of the light emitting devices
(semiconductor devices) of the present invention will be described using Fig. 12. | Fig.
12 is a top view of a light emitting device formed such that an element substrate on
which transistors are formed is sealed with a sealing material; Fig. 12B is a
cross-sectional view taken along the line A-A' of Fig. 12A; and Fig. 12C is a

25  cross-sectional view taken along the line B-B’ of Fig. 12A.
A sealing material 4009 is provided so as to enclose a pixel portion 4002, a

source signal line driving circuit 4003, and gate signal line driving circuits 4004a and
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olyvinyl chloride), acrylic, polyimde, epoxy resi n, silicon resin, PVB
ggol §vi ngl butyral ), lor} EVA (ethyl ene vi nyl acetate) fnﬁy be uzggxpﬁlﬂﬁﬁt hi s
enbodi ment, nitrogen 15 was used for the filler material. To k

(i rer ot a0l et pRRSSRASaslrRo 0! 95 SORYG, K BUANCE Bl THE 2%V

bari um oxi de) or an oxygen-absor ubst ance, a

' | ial 4008 t he sj of e
Cubstrate BoredWeMepa kiR 00 Me FBHEE %@%ﬁﬁ@%gﬁ?@éﬁfﬁ% et B ance
[ [ : . 4 ' b - absor babl e
subst ance 107 e MR At ERREE G T OPET, S YCPEC bRt B theon
' .t.hat. th rogscopi ¢ substance or
oxygen absty e FERE T AN SistyC S SR8 et sighal Imn o msivaitp 4904acmd

ver t e 4208 i.s.in a fine mesh state and is formed to allow air and
moi sturd 400 &% SISl Sheceubtratecdt, dhe chiling b 09 s thmoaing
- absor bst a 4207, 25 to pass through. e provision

ﬁ;é?ggcopi Blag‘%'%ig%@'@ﬁilar%ﬁ!e@ymg&%abl e substance 4207 enabl es the

suppression of dgterioration of the light emtti ng gl ement 4303. 83 2 5

APR 2006 As showhhe Piretipgrtion4§02s the soneascsigrsil yinvidriNinghurchii 4008, amd thé ghide

pi xel electrode 4203, a conductive film 4203a is formed so as to be contact

with an uppépalginedrbring tirevits 400tannd 004t eviialDEm providatiohdr iensubshigte 4001,

ani sotropi ¢ conductive film4300 includes a conductive filler 5 4300a. The

substrate wgbuleand plireliffPOf4WBES.ar eRighai2Bal leprepéreasebondess Whanehy The

conductive film 4203a on the substrate 4001 and the FPC | ine 4301 on the

FPC 4005 afiscidedteldy,rancaichynreb MRICiRa Ei-éh_ahﬁﬁ TPNAHCiHOW fo dhk@éxaﬁﬁ:@@aztzdh' S
(embodi ment may be arbitrarily conbined with Enbodiment forns 1 t and

‘Enbodi ment included i3 thelfdurdedigeil s mﬁmﬁﬂm&tﬁoosmﬂdtdnrwa&g%*rﬁ? 4282 ?Jciluded

self-light emtting type, so that in conparison to a lidquid crysta

di splay, t inethk ippdet pitioh 4008, wikivh 6 Bfihad Sn RRRIAIR 404hSi DI 11ty in bright
portions

In this embodiment, a p-channel TFT or an n-channel TFT that is manufacturcd
acoording_ to a2 known method is used for the driving TFT 4201, and an n-channel TFT

15  manufactured according to a known method is used for the erasing TFT 4202.
An interlayer insulating film (leveling film) 4301 is formed on the driving TFT
4201 and the erasing TFT 4202, and a pixel electrode (anode) 4203 for being electrically
connected to0 a drain of the erasing TFT 4202 is formed thereon. A transparent

C conductive film having a large work function is used for the pixel electrode 4203. For

20  the transparent conductive film, a compound of indium oxide and tin oxide, a compound
of indium oxide and zinc oxide, zinc oxide, tin oxide, or indium oxide can be used.
Alternatively, the transparent conductive film added with gallium may be used.

An insulating film 4302 is formed on the pixel electrode 4203, and the insulating
film 4302 is formed with an opening portion formed on the pixel electrode 4203. In the

25  opening portion, :;1 light emitting layer 4204 is formed on the pixel electrode 4203. The

‘light emitting layer 4204 may be formed using a known light emitting material or

inorganic light emitting material. As the light emitting material, either of a low
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and a wi der view angl e~ Hence, the light emtting device can be used in

di splay portions 15 ofl various el ectronic devices. El ectronic g'\A'pR:q@]B usi ng
the light emtting device of the present invention include, there are

gi ven, for nsiledubdreweight@RoseRy aftersil G i spl.ays
(head nount displ ays), ﬁgvi gat?ontsrgdé?ggrlgh%ﬁﬁ?@@é%‘?%%ﬁ%&i@gﬁ)gﬂégtef@uch
as car auqﬂagb%nﬁc(ﬁudio conponents), notebook personal conputers, gane
machi nes, nobile 20 information term nals (such as nobile conputers, nobile

t el eph , t ahl.ef, ' T3 : ' ks) d i .
prinicrn i o SHPRRATTE AR R b e
71 o, ARl A8 AT 46 o St i

particutar 4ohp.1 C of nobile information termnals, since the degree
br" ¢ he 31 ca2bh ol bocti faniBRle sfutire e fdome by Siowranly sopbies abbly use
the Iight gnm' tii ng devi ce, 1 Practical exanples are shown in Fig. 22. Fig.
22A shows SUFSHRR: TRYR% 13 (ral'bo 8| BaRspottalen cdaydont alight-emiging dayao0om dedwn2 5
APR 2006 s ort hase 2002, a display portion 2003, a speaker portion 2004,
a vi deo inﬁ%ﬁsﬂﬂé‘ﬁﬂ%gwﬁn aushan elegtepnciniscliondaycrora Sngledayer stmadwrei on can be
applied to the display portion 2003. Further, the light emtting el enent
shown in Fig. 2250%5‘{(5’%% Hghtnemiftingelagere 4304 is | acathiode d206i frmetdhef lai ght
emtting element is of self-light emtting type, it does not 5 need a back
light, andcemfiictve flma (Gepreptnitively, ta oonduktive ifdmt ¢omainingt dlamisumh, ¢pipdr, or
crystal display can be obtained. Note that |ight emtting el enments include
al | i ®r nellyasras #$ spdimycodstitiaes pr ackamdnaeiile, op €GeS ofialucG T BlheAdd another
{(television broadcast transnitter-receivers, and advertisenent displays.

Fi g. 22B showductivdiilyn) havisg bllighcstielding pbpaty. C MGigiuds ai 68 ganRefYing bl ke @
10 display portion 2102, an inmage receiving portion 2103, operation keys

2104, an euttenfaal of theragote 4RO asd t cﬁgiﬁiﬁ?tlﬁf‘e& PY6rc 3BGrabietithli@red ThE
present invention can be applied to the display portion 2102. "Further, the

di gital stbs muehnsrossbn Fop thik FeasdnBa itschnfcaBLBLEE i mﬁabﬂﬁ. ﬂﬁ‘?%ﬁ%gg

invention. Fig 22C shows a notebook personal conputer, contal ns
mei n body 2@ling layer 4204 is formed in an nitrogen or noble gas atmosphere, and the cathode

15 4205 is formcd without being e)iposed to oxygen, mofsturc, and the like. In this
embodiment, the above-described film deposition is enabled using a multi-chamber
method (cluster-tool method) film deposition apparatus. In addition, the cathode 4205
is applied with a predetermined voltage.

C In the above-described manner, a light emitting element 4303 constituted by the

20  pixel electrode (anode) 4203, the light emitting layer 4204, and the cathode 4205 is
formed. A protective film is formed on the insulating film so as to cover the light
emitting element 4303. The protective film is effective for preventing, for example,
oxygen and moisture, from entering the light emitting element 4303,

Reference numeral 4005a denotes a drawing line that is connected to a power

25  supply line and that is electrically connected to a source region of the erasing TFT 4202.
The drawing line 4005a is passed between the sealing material 4009 and the substrate

4001 and is then electrically connected to an FPC line 4301 of an FPC 4006 via an
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15 a casing 2202, a diﬁﬁ' ay portion 2203, a keyboard 2204, ext er nal
connection ports 2205« poi nti ng nouse 2206, and thé kike. The present
invention can be applied to the display portion 2203. Furthergét@ﬁ Zhdﬁght
enitting ehnisetdpis bomduciive fing43GRC i s conpleted with the preseérnt

I nvention. Fig 22D shows a nobil e conputer, which contains a nmain body

2301, a display AQhoe¢alinginAS0A 4088 Vblhe mIRA, a%?&{n%ln%ﬂal‘ﬁ%ge%g%ﬁvg@,” o

infrared port 2305; and the |ike. The present rnvention can

the di spl ay fles®BodBRtoral, tBamicd RRIRR 4 hb 2 Wudifle i rasC
e i latite 4 Hlag

I's conpleted with the prese |nvent|on.d_ : owsap_f_ A | .
' ' I d | LU specificall) :
Fapr oduci o LA BRSO RSN it hEEAL Wl B TRS RS 5695%@&3@#3@)@9@, a
i spl tp ' [ B 2404, a t,ecordin I um (suc
e Ry e R e
d IL.ke. The displa ortion A 2403 mainly displays, imge. .
o of mat | oMU gt iEhS a RRsSlng sy ipotiich Hstiimiobiy
' i nf orpAation. Th resent invention can be used in e
g: :B: gzspggﬁﬁ‘ﬁ&%’d’h’%"kﬁélﬁl?‘%cgf)gﬂfélylwb?WB 2404. Note thgt fanmily
ane machines and, the |ike are included in the image reproducing levi ces
gr ovided with a g@&‘f‘fﬁ"ﬂ'ﬁn@ CRESH Meriad negds 1o thee trangparend rwbiic light deisstan dhown
in Fig. 5 22E is conpleted with the present invention. Fig 22F shows a
goggl e typdirgste ey theolight asiftingdlagiersiol thy covehinaterisbntlgithis case, mairmspagdyt
2501, a display portion 2502, an arm portion 2503, and the |ike. The
resent0 i Alstanice fuehuss deglasrplate] aplabiic platp hpplyestet fibn, Ga@acrylidilgneohed! ype
(de;spI ay shown in Fig.22 Fis conpleted with the present invention. 10 Fig.

22G shows a vi de&§udherefer, thetillsn neatediali 42103 ulteivivléoeying6@din ¢ 4litRPhadtting
portion 2602, a casing 2603, external connection ports 2604, a renote

control reeesin noy bposdd mnadii@dn toasn inmGee 12as,educh NG HIRbE08r 26088, af P ery
2607, an audio input portion 2608, operation keys 2609, an eyepi ece

portion 26{Mlyvngl chieridckeacrilig pulpmeae, cpsiieMsinNsifash ResikSPYH Tpdiheinyl
di splay portion 2602. The video canmera shown in Fi g.22 G ‘

butyral), or EVA (ethylene vinyl acetate) may be used. In this embodiment, nitrogcn

15 was used for the filler material.
To keep the filler material 4210 to be exposed to a hygroscopic substance
-.(preferably, barium oxide) or an oxygen-absorbable substance, a concave portion 4007 is
provided on the surface of the sealing material 4008 on the side of the substrate 4001,
(; and a hygroscopic substance or oxygen-absorbable substance 4207 is disposed. The
20  hygroscopic substance or oxygen-absorbable substance 4207 is held in the concave
portion 4007 via a concave-portion cover material 4208 such that the hygroscopic
substance or oxygen-absorbable substance 4207 does not diffuse. The concave-portion
cover material 4208 is in a fine mesh state and is formed to allow air and moisture to pass
through and not to allow the hygroscopic substancé or oxygen-absorbable substance 4207
25 to pass through. The provision of the hygroscopic substance or oxygen-absorbable

substance 4207 enables the suppression of deterioration of the light emitting element

4303. -
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15 is conpleted with the present invention. Here, Figu;22H shows a nobile
t el ephone, which contains a main body 2701, a casinggZZOZ, a ?igﬁhaéﬁ
portion 2703, an audio input portion 2704, an audi o output por i 9§05,

ti k 27 ' 70 708, d
(he Tike,  The progonr B B 1967 RRAMGAIRRIME e brmdlaf 8 SRR Hesusde
Not e t hat, di Ji J h t bl ack back d, th
0 sl 2y portoh: SopRaR o L0 b FRACEELRE BT pliace it AF SBier B ot e

t el ephone. &%&4¢Eﬁl nobi | e tel ephone shown in Fig. 22H is conpl eted
with the presen H?V@Q??‘on. When the em ssion |um nance of light emtting

materials are incfea the. future, the ljight emtting elenent wll be
NoheRRR

g
able to be applied 1 '%04’ BB%@“@P“PB‘&WB@VGZ “30@ dpeldesya sandustive dillend

proj ect ng lj.ght nt ai ni ng, i mage i nformation having been output |enses or
the Ii k«lléi. é@@% afrge, Pﬁ&“#fé&s‘ﬂiﬁ’d 4nd the i FPE 4006 amp ¥ préssdundéds mthepabiycthe
devi ces di S‘g’:‘fﬁg 86 25 APR 2006 information distributed via electronic
conmuni cat i ‘r“h‘@sglélhé%?a@tqhé sypbiteate4001zand theEPUslirec4dfilconTitie JFPC 4006 are
Particularly increased are cases where noving picture information is

di spl ayed. M@W@W&%ﬂ%&mé&@b fille480ght enitting material is very
high, the light emtting device is preferably used for noving picture

di splay. 5 Si nce Fhig embgimentinayi by addtrarily @attiusesith FmbaUenl fork Ao 7
emtting portions, information is desirably displayed so that the |ight

em tting pomdilsnbodimentsddoded as nmuch as possible. Thus, in the case where
the light emtting device is used for a display portion of a nobile
i-nfornmd0ion ternminal, particularly, a nobile tel ephone, an audio playback
{device, or the like, which primarily displays character information, it is
10 preferabl e thatEhbaiigbarsacter information be forned in the |ight
emtting portions with the non-light emtting portions being used as the

background. As desgighbesitahevevict Ao PRI-ii ténﬁﬂidgﬁ@gs B b Bl %glg(%l} 93

invention is very wde, so that the invention c € ‘used Tor

embodi ot mhy. S0t per T gkt EEHERE dEviedBHLRTRO AL PhIMR, iyrighL Portons
according tAdAWideP ¢ichl angll? O HdIRE! thl RplPertithify devilSTRALI T iSo1dy S rtions
15  of various electronic devices.

Electronic devices using the light emitting device of the present invention
include, there are given, for example, video cameras, digital cameras, goggle type
displays (head mount displays), navigation systems, audio reproducing devices (such as

C } car audio and audio components), notebook personal computers, game machines, mobile
20  information terminals (such as mobile computers, mobile telephones, portable game
machines, and electronic books), and image reproducing devices provided with a

recording medium (specifically, devices for reproducing a recording medium such as a
| digital versatile disc (DVD), which includes a display capable of displaying images). In
| particular, in the case of mobile information terminals, since the degree of the view angle
25 | ié appreciated important, the terminals preferably use the light emitting device.

Practical examples ate shown in Fig. 22,

Fig. 22A shows a light emitting element, which contains a casing 2001, a
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The present invention can. suppress influence of variation in
characteristics of they jJFTs, and offer a signal |ine ﬁr}l Vi ngzgi;{p?l{hgﬁ whi ch
- can supply a desired signal current to the outside. Further, "in the signal

l'ine drivi ' |t .nvent i afirst and a ond . 20 | atches

havi ng resgg%ﬁr{/gﬁgg uzro(rbg’n% H%Bfﬁy ggﬂ&ano%tﬂ)lg't 4 SPYAsCHPUHeR @ﬁg‘il*’n"lﬁe‘bﬁ!}?y {erminal o

structure giﬁgjﬁlcclérre mrror,cirguit i adopted as the current source
r

circuit, aTarge cur PreRent Hiyshiier can Beapphighta Histdisplay eartioacil03e

for video signal changi.ng WL thereof _appropriately. As a result,
setting opglrll F%r}gga%hgégﬂ%ﬂlg dement shoxpying tﬁjrﬁl“ellsy completese withnihe epresent t he
first current sourcg. circuit of the first |latch and the second current
source 25 CRYERUPE- opinchdhe dight emithing ielemenide of seldightemitingsiypb cittdvat none
does the settin oE)(er,ation whi |l e the other does the input operation, the
two ope?at MGH aglgm déghtorrd therefpre & alisplayi pertio8 7h@ 5 thRRer 10M6a liquid ewmEed)
A signal line driving circuit conprising: a first and a second current
sour ce cir difplay ean hesplfaitiehg Noteetivh light eanifting aleinfeytsoinchid@nall ihfor@Stion
shift register, wherein the first current source circuit is disposed in a
. first |atclisplay t hdevieecorfdr cuxample,sopesendi r eoinpuicss, di &M&G86n | NbRA&EEN
| atch, wherein the first current source circuit is connected to a current
source f otrauimitersecgivats, andhatveitiveindst disfiags. current source circuit
conprises a first capacitive elenment, wherein the second current source

circuit conpriseFig 3HEahowsapaRpiti Y8l (_ﬁhﬁi‘%%hicmnﬂiﬂs bNBadl bod Cgi'(?fdfa“t

‘'source circuit converts a current supplied from the current sou

\i deo B0 gndispldit porfioh 2162, #Gkia88ScRFERE ?b{/lg)[ntiaié)g, ﬁéﬁf}ﬁ%ﬁx{]ﬁegsﬁilpzf ars BRRILEY

(ffom the shift ‘register, holds the firs ( _
capaci ti ve coheizagh poﬁrﬂoitwsﬁiuktgﬁ%ﬂ)ﬁ? Uhd B 160" HER AN Svl Qic G ve s btied

voltage to the second | atch,
to the display portion 2102. Further, the digital still camera shown in Fig. 22B is

completed with the present invention.
Fig 22.C shows a notebook personal computer, which contains a main body 2201,
15 acasing 2202, a display portion 2203, a keyboard 2204, extcm&i connection ports 2205, a
pointing mouse 2206, and the like. The present invention can be applied to the display
portion 2203.  Further, the light emitting element shown in Fig. 22C is completed with
the prcscﬁt invention.
K‘/‘ Fig 22D shows a mobile computer, which contains a main body 2301, a display
20 portion 2302, a switch 2303, operation keys 2304, an infrared port 2305, and the like.
The present invention can be applied to the display portion 2303, Further, the mobile
computer shown in Fig. 22D is completed with the present invcntion.-
Fig 22E shows a portable image reproducing device provided with a recording
medium (specifically, a DVD reproducing device), which con.tains a main body 2401, a
25 casing 2402, a display portion A 2403, a display portion B 2404, a recording medium-
(such as a DVD) read-in portion 24-405, 6pcration keys 2406, a speaker portion 2407, and

the like. The display portion A 2403 mainly displays image information, and the
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wherein the second current source circuit converts a current supplied from
the first latch into & second vol tage according to a kaych pyg§§gP@ab€s t he
second vol tage using the second capacitive el ement and suppli ent

[ ch of.the plurality of sjgnal
nes. 2. ARy S 2408 ki, 2BEphe, ﬁ%r%c.twcw%m%%;i At ﬁ%gw%md a
i i.fs gcorre ndi n o.each of _a _plurali 0 .
i gnal 11 nea e IS G alHly fortih W IRE iaiH b eBP B e BBte. Blolecet 1
' ' afidst, Lateh and the ..second current source circuit is
g: ZBSZ?&’ :ga‘gﬂiegcagﬂr?d“}aﬁﬁ’&‘ﬁ ‘Wﬂe&‘@i s e frcluded iy Fl%t“?%&?ur%‘\:ﬁl@mﬂpvw
dto n .pieces of current sources for video signal, wherein nis a
nat ural " nubbpacd i 3 oz imodiyme  Flkher, e VR Teprodusing dovipe slwwen wm Figr st
itive l.ement, rein the second current source circuit conprises a
gggg(r:\:j \éltpgrgﬁt‘?%“Pléﬁeé’?f‘gﬂ'tt,heﬂfé@éilﬁvqméﬂ-fi rst current source circuit
converts a current obtained by adding each current supplied fromthe n
pi eces of currentig &K shaws o gogeledrpsdisplag (R BOGcd idisphiy), which @ohialsta
vol tage according to a sanpling pulse supplied fromthe shift register,
hol ds t he mMaibodi?3ge displaygpartion 2502 tancamgoition 2569, and dic, 1ike) d THeRRbders a
current corresponding to the first voltage to the second |atch, wherein the
second cur insentigmgar begised in thecdisplay tportforc2302e NrheURideietpe iRy SR [t
|l atch into a second voltage according to a |latch pulse, holds the second

vol t age usFig22 Rés cmpledd edhathe presentdh@iEios. and supplies a current
corregpondi ng to the second voltage to each of the plurality of signal

-ines,1@nd wher eFig. 26 showeAlvided Bfiterd URRich @@ntaifi™h Whifin boll %08, Qfdis(i)'l'z[f ent
(Lburces for video signal are set at 20:21:...:2wl. :
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 present
invention can be used in the display portion 2602. The video camera shown in Fig.22 G
15  is completed with the present invention.
Here, Fig. 22H shows a mobile telephone, which contains a main body 2701, a
casing 2702, a display pdrtion 2703, an audio input portion 2704, an audio output portion
2705, operation keys 2706, external connection ports 2707, an antenna 2708, and the like.
C‘“ : The present invention can be used in the display portion 2703. Note that, by displaying
20  white characters on a black background, the display portion 2703 can suppress the
consumption current of the mobile telephone. Further, the mobile telephone shown in
Fig. 22H is completed with the present invention.
| When the emission luminance of light emitti_ng materials are increased in the
future, the light emitting element will be able to be appiied to a fromt or rear type
25  projector by expanding and projecting light containing image information having been

output lenses or the like.

Cases are increasing in which the above-described electronic devices display
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[ i i vi [ [ I si ng: -2xn pi eces of
3. (Amended) A signal ftne driving circuit conprising ~2XI (
curSent souz ce circui tﬁl‘; ‘}corres.pondl ng to ea](c:h SIanPI g'(r)élrlcteyci f%ﬁi@ﬂ@i he
lines; a shift register, wherein n pieces of ¢ _ _ :
2xn pi eces igformatiore wistributed oda Cléctionics cahmuti SRS Qéhel Sulef SREGL #(,g?{-f&{gtr zllthaand
second | atches, wherein n pieces of current sources tor vide0's

connect ed t@ATVie(aablepéges PafticalbilySREreS A 56 Sach® ptid ﬁ‘(]‘ﬁ%%i‘c?‘ll‘iﬁdll’éi fo osed in

t
the first latch respectively, whérein nis a natura A ch

iigdi ' ' Lsposed.in the ~first lLatch
ol 565 A T1Tet caponeethe RubéiRe Spbéd bt Pue o IR fling it fivern biady the

' Hdvicclhi éﬁﬁl I second | atch conprises a second
Capact t Sourgheelﬁimﬁgje\%er eibﬁweiac Y&E 64 ﬁ’e %Ovb'?ge?:"é'é“% ‘SQG

capacitive el enent ¥rent source circuits

L i h of the n
[ in the ol erts a current supplied fromeac fotl
g: Zgg:egf. curr entSfiﬂdggt?}? CL%%FP %lﬁt%\ggd{éaﬁmglcﬂﬁﬁ‘?m‘?% Pover g dighb pmitjeg podiondj ng

Vol tage s mevitliifis SRR oplayeleo &%ﬁ%ﬁlﬁgfhft aatm%ﬂstammtgg Limg“miasmih
cour oo of r acibosiofer SThls S {68158 St Teabe, emémram?@ﬁdmmdﬁ? diplgces
suppl 1 ed | PORRERGE i p6bs dn hﬁ%‘ifﬁﬁft’qhé’@éﬂﬁmiﬁég?(ﬁggié%@%tmgrg,mtamgﬁ3
Supp | es. aPAIPPInACHGy 6 Jihdieg wiick ré?.;%;ﬁ&r;?hﬁ ?g’,gﬁfm SHRADAHDE, 1 5
G spocd | ﬁ%f%%%ia%‘éﬁepl:éé&ééﬁgég&;eﬂ pé’&f{;f;:if‘i@nggﬁgqgg@ A Gy e
(is/\,ﬁgﬂa: ﬁdt thgo'g' gﬂ@%ité&en&géﬁqlﬁagy@gd h:a%\rﬁga@mm eces of current sour ces

As described above, the application range of the present invention is very wide,

so that the invention can be used for electronic devices in all of fields. The electronic

devices according to this embodiment may use the light emitting device with the

15 structure according to any one of Embodiment forms 1 to 7 and Embodiments 1 to 4.
The present invention-can suppress influence of variation in characteristics of the
TFTs, and offer a signal line driving circuit which can supply a desired signal current to

the outside,

Q - Further, in the signal line driving circuit of the invention, a first and a second

20 latches having respective current source cﬁcuits are disposed. In a case where a structure
having a current mirror circuit is adopted as the current source circuit, a large current canr
be supplied from a constant current source for video signal by changing W/L thereof
appropriately.  As a result, setting operation can be done quickly and accurately. Further
more, in the first current source circuit of the first latch and the second current source
25

circuit of the second latch, since it becomes possible that one does the setting operation

while the other does the input operation, the two operations can de done at the same time.
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for video signal are-set at 20:21:...:2n-1. 4. (Arended) A signal line
driving circuit conprising: (n+n) pieces of current source circuits
corresponding to each of a plurality of signal lines; a shift?§apt gger,
wherein the n pieces of current source circuits of the (n+m current source
circuits are disposed in a first latch and the m pieces of current source
circuits are disposed in a second |atch, wherein nis a natural nunber and

nam wher ei b. GApicantel)oA signablinesdHvies chouiytaprsdiagal are respectively

connected to n pi f rrent ;source. circuits di.sposed in the first
latch, . wherein e%ﬁggf%r’f?ﬁé $FCRPd GUTERt SOMFER eI 6%%01'6'??’98? gbosarkes a
firstof eapawality ofsignahlinesher ei n each of the in pieces of current source
circuits conpris : apacitive elenent, wherein each of the n

€2 sRiftSEYiSterC

pi eces of current sgur ecirclits disposed in the first latch converts a
current supphiexgin i ﬁ‘lé@&rﬂﬁﬂ'enﬁl Sonree gbstibis disposad insa first datalr anddbe

si gnabe¢ond carféntstovild @geunCetidhBled tna s&dBld I};&cgul se supplied from
' lies a current correspondf to the voltage to

the second THSERIE BHEr BFRE BRTTEIs SOV GRCRHeIS GpBRPEEotp Peewsrastt saimbent
are aftdmlideotsigneﬂ),y in pieces of current are supplied to the second |atch,
second | at ol EeEsblriHS BES Rubreft aiioes ot GamRb sk ona Rt crpwPYSge
accor_@ll%@ellt) a |atch pulse, holds the second voltage using the second
Capec. b1 AR SRS o B LSS Aok AR
val ueS'“0pPhi ed fromthe n pieces of current sources for video signal are
{set at 20: 2&herei lﬂhé-?ﬁst iR asburbe ittt donves dr dr3gt Guipfplidd from
accor f 0t P AM%08RE: For video signal into a first voltage according to a sampling
pulse supplied from the shift register, holds the first voltage using the first
capacitive element, and supplies a current corresponding to the first voltage to
the second latch, and
wherein the second current source circuit converts a current supplied
from the first latch into a second voltage according to a latch pulse, holds the
second voltage using the second capacitive element and supplies a current
corresponding to the second voltage to each of the plurality of signal lines.

2. (Amended) A signal line driving circuit comprising:
o a first and a second current source circuits correspondihg to each of a
('\ plurality of signal lines; '
- a shift register,
wherein the first current source circuit is disposed in a first latch and the
second current source circuit is disposed in a second latch,

wherein the first current source circuit is connected to n pieces of current
sources for video signal,

wherein n is a natural number,

wherein the first current source circuit comprises a first capacitive
element,

_ wherein the second current source circuit comprises a second capacitive
- element,

wherein the first current source circuit converts a current obtained by
adding each current supplied from the n pieces of current sources for video
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Claims 1 to 4, wherein at |east one of the current source circuits further
conprising a transistor, wherein by a charge accurmulated in the capacitive
el enent due to a 90 2 5 APR 2006 current supplied when a dralz 3&& gate
of the transistor is in a short-circuit state, a voltage occ 2 '_é et ween
the gate and source of the transistor is held. 6. (Amended) The signal |ine
driving circuit, according to any one of Cains 1 to 4, wherein at |east

one ofighiad inbo mefirst &olmecad&cnrﬂgﬁgzﬂ@r i hﬁlmp‘liﬁ'grpﬁtﬁﬁ Su@%ﬁeé%%m% tallﬁe shift
i e

the  tiaisbr Bofls EREIRL \dlfh £0URE Lhk st el tia sl e et ADdaunlioa

cur r egitrnentresasrespondiganto the fiist amihtageetcotheasemmd:éam]lﬁ a drain of the

transistor. wﬁeréﬁﬁ‘%B@eQ%JﬂP cﬁir%ﬁk \{1%0"&&}4#1 Sh{r&ws t&g@%pg Q@Ppgﬁﬁ

ereln at curren

19 ErGt ﬁéﬁ’n& &z&&"&@s atchy into assreonsk va atgeaagcroydmng tw\ﬂeluaéclm myise, biokdgehe
accunsdaired violtdde walhi 'th@rs&cﬁﬁPrBaﬂﬁt‘i‘tﬁze éléﬂiéﬁenénaugt%ﬁgs HNEIR N

and gat es I rst .an €, ,Seco ans) stQrs |

shor tc‘?}?ﬁﬁﬁ?’f‘a%l}%?% tﬁﬁ Se\‘iBPfla‘b(gt%%% 5o eag tof %ﬁﬂagh@&.ﬁr sadof

one of the Whestimtiie tcerent vadués g_nplpiie@l frorh thieeh gne%es 696&&5&{’()1 : i&iﬁ!ﬁzes
sign I too- jng to any one of aims 1 to 4,
V\herg“i*orﬁ"}tlﬁgoglé#{gggf gk‘%z %g gr rlem source circuits conprises a current
mrror circuit fornmed by a first and a second transistors, a first switch

for cont r03Imeﬁg@gy%gy@ﬁtﬁﬁé}@?ﬁ(%]@oﬁ%@o* IEaln of the first

t ransi st or duttivity between the
current sou‘%’é‘@a ppgq;es‘vp gyrrent source circuits corresponding to each of a plurality

of signal lines;

a shift register,

wherein n pieces of current source circuits of the 2xn pieces of current

source circuits are disposed in respective first and second latches,

wherein n pieces of current sources for video signal are connected to the n
pieces of current sources for video signal disposed in the first latch respectively,

wherein n is a natural number,

wherein each of the n pieces of current source circuits disposed in the
ﬁrst latch comprises a first capacitive element, .

wherein each of the n pieces of current source circuits disposed in the
second latch comprises a second capacitive element,

wherein each of the n pieces of current source circuits disposed in the
( first latch converts a current supplied from each of the n pieces of current

< sources for video signal into a first voltage according to a sampling pulse

supphed from the shift register, holds the first voltage using the first capacitive
element, and supplies a current corresponding to the first voltage to each of the
n pieces of current source circuits disposed in the second‘latch, |

wherein- each of the n pieces of current source circuits disposed in the
second latch converts a current supplied from the first latch into a second
voltage according to a latch pulse, holds the second voltage using the second
capacitive element, and supplies a current corresponding to the second voltage,

wherein the n pieces of currents supplied from the n pieces of current
source circuits disposed in the second latch are added,

wherein an added current is supphed to each of the plurality of signal
lines, and '

)

,f“"' ™,
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signal and one of a source and a drain of the first transistor. 9. _
(Amended) The signal line driving circuit, according to any one of dains
1 to 4, wherein at |east one of the current source circuit further o
conprising a first and a second transistors, wherein by a charhzARRIHGi n
the capacitive element due to a current supplied when a drain and a gate
of the first transistor is in a short-circuit state, a voltage occurring
bet ween t heygateidtHe QU eft vallieh %ur?gy]hc?d BB A pitlles fTRIEHE sdlifees
si gnal Iqu driving circuit, acco to any one of

mheref?F%ﬁ QO8N FEe e ﬁﬂézc%}reﬁ? source circuits further conprises: a
current mrror circuit conprising a first and a second transistors; a first

switch for ro onducti.vity .between the current . source for video
si gnal and %ng‘&%}enéiers%d& %tiilg W%Flrt(’l‘i'épf’?méftﬂﬁln&y stor; and a

second swi t Girtindr poeces @ifl cogreame sahreet edrduit ¢dreespofdnid Vﬂd i@fch st ween
‘thed ﬁg,d (ifhﬁ first transistor, between a gate of the first
trans dpa gaate of 'the second transi stor and anong the gates of the

first and atshiffoagigteny ansi stors and the current source for video si gnal

G ai a5 1o RoTee EhERbiccaR S rtL A sbli G blronBECe G i) B SRE slurce
f
the sEHGHYS @?%ﬂé%? 1y e hixat lafic ﬁ@ds’dmanwla@es of cugremh geurcekircsiitmal

line dre‘duslgosydguatsecagqqradbﬁg to any one of Cains 8 to 10, wherein a
val ue of gat h of, the first transistor is set larger than

wi dth/gate len
a val ue of 8’2{5 W&ﬁ 3 padurah grnber And R2Mbnd transistor. 13. (Amended)
The signal Wwheeeil iwipigcesr efiicirrent salinegst foravydemesighal are respectively

connected to n pieces of current source circuits disposed in the first latch,
wherein each of the n pieces of current source circuits comprises a first
capacitive element,
wherein each of the m pieces of current source circuits comprises a second
capacitive element,
wherein each of the n pieces of current source circuits disposed in the
first latch converts a current supplied from each of the n pieces of current
sources for video signal into a first voltage according to a sampling pulse
supplied from the shift register, and supplies a current corresponding to the
voltage to the second latch, :
wherein at least two of the supplied n pieces of current are added,
thereby m pieces of current are supplied to the second latch,
(1 wherein each of the m pieces of current source circuits disposed in the
" second latch converts one of the m pieces of current into a second voltage
according to a latch pulse, holds the second voltage using the second capacitive
element, and supplies a current corresponding to the second voltage to each of
the plurality of signal lines, and
wherein the current values supplied from the n pieces of current sources
for video signal are set at 20:21:, . :9n1,

5. (Amended) The signal line driving circuit, according to any one of
Claims 1 to 4,

wherein at least one of the current source (:1rcu1ts further comprising a
transistor,

wherein by a charge accumulated in the capacitive element due to a

20




Clains 1 to 4, wherein at | east one of the current source circuit further
conprises: a transistor; a first and a second sw tches for controlling
current supply toward the capacitive elenent; and a third smn;ﬁg Ef@%
controlling conductivity between a gate and a drain of the traf i 5
wherein the gate of the transistor is connected to the third swtch,
wherein the source of the transistor is connected to the first switch, and

h f t
EArGre gé@i'xféﬂ_li_;hseﬁlﬁﬁiééz j@ﬁfe%eé? rdﬁagxll%qmeopgsée e th%etx?ﬁfr]égé‘?)gsia@nfﬁ*& sﬁé];t cizpyit

ult C
1to %ta areq QTR %&meéb gate ﬁnﬁo ﬁl%tﬁ&@iﬁt% ¥ beld.

circuit 92 2 5 APR 2006 corrpr|S| ng a pieces of tranS|stors wherein a ratio
f f transistors.is A set at

S0: 95 © " B (ERER e Hile Highdl, g8 AGRug! cbRiE, Bdiating b6 ims g eces
of tr@ﬂl@lmsdr’s)4,5 set at 20:21:...:2x"1. 15. (Ame\ndedz1 The si gnaltl i ne
drivi -t 0 a_transi.stor

el uded | Y APrPIIEEE Sl BERRY cRRTERt sott Bhrohiti (bthBp s BIRNEY o
saturation aéga@ﬁstqle (Amended) The signal line driving circuit, according
to any one QffiyctaivwRch fo é’ont‘f’ﬁﬂiﬁ% 'Eoﬁﬂu%ﬁf\hi’f He%%%ren Fh@ %talr @néf‘ﬁétd;tram of

included . in the current source circuit conprises con
(Amen $rangistMy enitting device, conprising: the Si gnal line driving

circuit accosetong $witeln Yoo oentebllinizatdiRluttivily HetwBéh the current source for video
signal and one of a source and a drain of the transistor.

- 7. (Amended) The signal line driving circuit, according to any one of
Claims 1 to 4,
wherein at least one of the current source circuits further comprises a
first and second transistors, .
wherein by a charge accumulated in the capacitor element due to a current supplied
when drains and gates of both the first and the second transistors is in a short-circuit staté, a

voltage occurring between a gate and a source of one of the first and the second transistors
is held.

8. (Amended) The signal line driving circuit, accordmg to any one of
Claims 1 to 4,
wherein the at least one of the current source circuits comprises a current
("\ mirror circuit formed by a first and a second transistors, a first switch for
' controlling conductivity between a gate and a drain of the first transistor, and a
second switch for controlling conductivity between the current source for video
signal and one of a source and a drain of the first transistor. '

9. (Amended) The signal line driving circuit, according to any one of
Claims 1 to 4,

wherein at least one cf the current source cireuit further comprising a
first and a second transistors ,

wherein by a charge held in the capacitive element due to a current
supplied when a drain and a gate of the first transistor is in a short-circuit state
a voltage occurring between the gate and source is held.
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a pixel portion, wherein a plurality of pixels, each including a Iight
emtting elenent, are arranged in a matrix shape, and wherein a current
supplied to the light emtting el enent fromthe second | atch. 93’25APR 7006
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10. (Amended) The signal line driving circuit, according to any one of
Claims 1 to 4,
wherein at least one of the current source circuits further comprises:
a current mirror circuit comprising a first and a second
transistors;
a first switch for controlling conductivity between the current
source for video signal and one of a source and a drain of the first transistor: and
a second switch for controlling one selected from the conductivities
between the drain and gate of the first transistor, between a gate of the first
transistor and a gate of the second transistor, and among the gates of the first
and the second transistors and the current source for video signal.

11. (Amended) The signal line driving circuit, according to any one of
Claims 8 to 10,

wherein values of gate width/ gate length of the first and the second
transistors are set at the same value.

12. (Amended) The signal line driving circuif, according to any one of

-Claims 8 to 10,

wherein a value of gate width/gate length of the first transistor is set
larger than a value of gate width/gate length of the second transistor.

13. (Amended) The signal line driving circuit, according to any one of
Claims 1 to 4,
wherein at least one of the current source circuit further comprises:
a transistor;

a first and a second switches for controlling current supply toward
the capacitive element; and '

a third switch for controlling conductivity between a gate and a
drain of the transistor,

wherein the gate of the transistor is connected to the third switch,

wherein the source of the transistor is connected to the first switch, and
the drain of the transistor is connected to the second switch.

14. (Amended) The signal line driving circuit, according to any one of

Claims 1 to 4,
wherein the current source circuit comprises a current mirror circuit
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comprising a pieces of transistors,

wherein a ratio of gate width/gate length of the a pieces of transistors is
- set at 20:21: | 192’1 gnd

wherein a ratio of drain current values of the a pieces of transistors is set
at 20:21: | 12271,

15. (Amended) The signal line driving circuit, according to any one of
Claims 1 to 4,

a transistor included in at least one of the current source circuits
operates in a saturation region.

16. (Amended) The signal line driving circuit, according to any one of Claims 1 to
4,

wherein an active layer of a tramsistor included in the current source circuit
comprises a polysilicon.

17. (Amended) A light emitting device, comprising;
the signal line driving circuit according to any one of Claims 1 to 4; and
a pixel portion,
wherein a plurality of pixels, each including a light emitting element, are arranged
in a matrix shape, and '
wherein a current is supplied to the light emitting element from the second laich.
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