7 APR 7006 SIGNAL LINE DRIVE CI RCU T AND LI GHT EM TTI NG DEVI CE AND DRI VI NG
METHOD THEREFOR Technical Field The present invention relates to a ‘
techni que of a signal |line driver circuit. Further, the present 7 gpgepig on
relates to a light emtting device including the signal line driver
circuit. Background Art Recently, display devices for performng inmage

di splay are being devel oped. Liquid crystal display apparatus that perform
i mage display by using a liquid crystal device are widely used as display
appar atus because of advantages of high imge quality, thinness,

i ghtweight, and the like. In addition, |ight emtting apparatus using

self-light emtting devices as |light emtting devices are recently being
devel opedSNARLINE RRIME CIRGYIZpAND IGHN M ITRING (DEVIIE @NDODRIVING
forexanpl e, a high response speed suitable for notion i mage di splay, |ow

vol tage, and | ow power consunpfEBHOD| BHRABFORON to advant ages of existing
liquid crystal display apparatus, and thus, attracts a great deal of
attention as the next generation display. As gradation representation

met hods used in displaying a multi-gradation imge on a light emtting
apparatus, an analog gradation nethod and a digital gradation nethod are
gi ven. %hﬁ forgEE.aJ | og gradation nethod is a method in which the
gradati R &g i s obtained by conducting anal og control of the
magni t ude of fhecurrent'that flows tq a quﬁt emtting device. The latter
digital | present invention relates to a technique of a signal

line driver circuit. Further, the present invention relates to

a light emitting device including the signal line driver circuit.

Background Art

Recerl_tly, display devices for perfor;ning image display are
being dev.eloped. Liquid crystal display apparatus that perform
image display by using a liquid crystal device are widely used
as display apparatus because of advantages of high image quality,
thinness, lightweight, and the like. |

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

As gradation representation method.s used in displaying a
multi-gradati_on image on a light emitting apparatué, an analog
gradation method and a dig;ital gradation method ére.'given. The

former analog gradation method is a method in which the gradation




gradation nmethod is a-method in which the light emtting device is-driven--
only in two states thereof; an ON state (state where; the |uninance il§
substantially 100% and an OFF state (state where the |lum nance is 7 APR 2006
substantially 0%9. In the digital gradation nethod, since only two
gradations can be di splayed, a nmethod configured by conbining the digital
gradation nethod and a different nethod to display nulti-gradation i mges
has been proposed. Wen classification is made based on the type of a

signal #Rapbtainpgubytcomiuet fng savelé§aSon PR @tapéinmﬁ] TNty i nput
nmet hod are given as pixel-driving nethods. The former vol agte%p?u %vet hod
i s a net ABETPRLIHathflawsitdes 1dightabm{ voi hg@rRNviddat tne ig@t@rmgq_lt%ilxel i's
input to a 8ate el ectrode of a driving elenent; and the driving~elenent is

used to EAERELORHBethod teemethod Lnghien #hd NG Y ikl t tHHIRy bRlLE
current [nput nmethod is anethod in which the set signal current is flown

to a |ight SRiYeRneRlYen dova o tedrets dihere # URinn @NC & taft o he talt@hyneFet ti ng

devi ce. gjﬁe\:r inafter, referring to Fig 16(A), a brief description will be
made of an® g*‘ﬁﬂﬁaé‘ccﬁ 13 sybsd@int iglly pOReED dnd anlGRFhs taes (Stamg aRREAL US
e input nethod and a driving nethod thereof. The pi xel

enpl oyi n@%t}h vol tag C

shown i n gfu%r(‘%‘ EntFutidRstertiaily PRde 501, thesdhghtal bicagab93n a
swi t chi r]lge{:l'lfT 503, _a dri i.ng TFT 504, a capacitor device 505, a |ight
emitting devite 508Ce QRLY pber 9¥8datdeonsotam besaB spieped heapotenbaal of

the scangjng; Ly 502 varies, and 2 7 APR 2006 the switching TFT 503 is
t ur ned % aé/"lwdeg% g?gﬁéﬂmbﬁﬁ’a]t“%a'éh%eéﬁgltal gradation method and a

different method to display multi-gradation images has been
Proposed.

When classification is made based on the type of a signal
that is input to pixels, a VOltage input method and a current
input method a?e given as pixel-driving methods. The former
-voltage input method is a method in which: a video signal (voltage)
that is input to a pixel is input to a gate electrode of a driving
element; and the driving element is used to control the luminance
of a light emitting device. The latter current iﬁput method is
amethodinwhichthesetsignalcurrentisflowntoa&ightemitting
device to control the luminance of the light emitting device.

Hereinafter, referring to Fig. 16(AaA), a brief description
will be made of an example of a circuit of a pixel in a light
.émittingapparatusemployingthevoltageinputmethodandadriving
method thereof. The pixel shown in Fig. 16(A) includes a signal
line 501, a scanning line 502, a switching TFT 503, a driving
TFT 504, a capacitor device 505, a light emitﬁing device 306,

and power sources 507 and 508.

When the potential of the scanning line 502 varies, and




input to the signal line 501 is input to a gate electrode of the driving
TFT 504. According to the potential of the input videa signal, a
gate-source voltage of the driving TFT 504 is deternined, and a current

fl owi ng between the source-and the drain of the driving TFT 504 i/sAPR 2006
determ ned. This current is supplied to the |light emtting device 506, and
the light emtting device 506 emts |ight. As a sem conductor device for
driving the light emtting device, a polysilicon transistor is used. -

However , theeswisktlying iTFSh 508aks| tintied DN @Ne1id80Vai didi Ahdihakesbsical
characteristics, such as a threshold value and an ON current, due to

def ect s +#PQat ghaithepsignalylineg 50k i daputhevna idgatd @leckiiode offf the
characteristics of the driving TFT 504 vary in units of the pixel, even
when i deét¥HERRI\TER S04 -gnarsordiagobenthamatent el meynteudapuel video
correspon in%ldrai n currents of the driving TFTs 504 are different. Thus,
the | uni oft e 15YHicewPitagg ofithe deiS06gVERT 504 iEdsbéMRiASE,
probl ens %iscri bed above, a desired current rmy be input .to the |ight

em tti nf eV T RhIA WG be tigeer e cseuree | ard othe h&rdRTséHr thksi vi ng
the lig J t L vice. Fromthis viewioint, the current input nethod
has beenrﬁlbjf‘&)%%élg;gr %ﬁflcﬁsc ALeRinef- « bk eunuand 4 suppidedt tohthei s
supplie ' jttin vice regardl ess of the TFT characteristics.
Next, ré fé}?ﬁé‘%‘i&?&i@ﬁcﬁ ég%arﬁf‘q?Peal%ﬂh%ﬁméﬁéﬂgpi@‘bwwmﬁ ¢reitmde of
a ci rcui_-,gjﬁﬁ; a pixel in a light emtting apparatus enploying the current

I nput -net. oc}: and a driving nethod thereof. 3 7 APR 2006 The pi xel shown in

Fig. 16(B) i n%&Q%eﬁ’.iébﬂﬁ%tb&“ﬁe@%b'tf%sé:iving the light emitting
device, a polysilicon transistor is used. However, th.e
pqusilicon transistor is prone to variation in electrical

' characteristics, such as a threshold value and an ON current,
due to defects in a grain boundary. In the pixel shown in Fig.
16(A), if characteristics of the driving TFT 504 vary in units
of the pixel, even when identical video signals have been input,
the magnitudes of the corresponding drain currents of the driving
TFTs 504 are different. Thus, the luminance of the light emitting
device 506 varies.

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

Next, referring to Figs. 16(B) and 17, a brief description
will be made of a circuit of a pPixel in a light 'émitting a;;)paratus

employing the current input method and a driving method thereof.




to third scanning Ilnes 602 to 604, a current line 605 TFTFs 606 to 609, a
capacitor device 610; and a light enmitting device 611.; A current source
circuit 612 is disposed to each signal |ine (each colunn) Qper ati ons of
from video signal-witing to light enission will be described by 7usRnifls
Fig. 17. In Fig. 17, reference nunerals denoting respective portions
conformto those shomn in Fig. 16. Figs. 17 (A to 17 (C schematically

show cur Fig. 17(D) shows the relationship between currents
S Sﬁ 849

f1 owi ng ‘é‘&t#fv@i@{ HS (@i iLng laders besgénglviggp €019N %l 2o %In
Fig. 17(E a voJ tage accunul ated in the capacitor device 610°

during t t@\%F%\,}‘Eﬁn‘H“W % §92 toterd, i curreate1 $AUEEs Y aiH@Igeef  the
TFT 608. g ‘? , %ul se |s input to the. first and second scanni ng Ilnes
602 and 603 tuF DAffd toETdeRdEeamH0 6GMAN, Light gaml t Eilg Qtividd gwirng

through g ne 601 at this time will be referred to as Idafa. As
shown in @ﬁl?;zk?hrcg HECYHe 6diZphadispase to detah signal dimg(shEquU0h

the signgbihhR§, 601, the current separately flows through current paths |1
and 12 in the pixel. Fig. 17(D) shows the rel ationship between the
currents tionship is expressed as ldata = 11 +

Nee he rel
2. The m)mengtbghe ﬁl%lr?%ég %rthYﬁgEOG%thWﬁi@mg§:cyéu.ghzh:cmmmled in

the capagiiDnbeddd &S Pov i 4 e TET 608 is OFF. Accordingly, 12 =
0 and ldata =11 are esta% S e%pign t"he ﬁr?rhﬂwt”tl#‘@f@meﬂmmimml@et ween

el ect r odEmoting e spRRAGI | Ge and charge accumul ation is
performed in the capaci tor ? E%gé 8°829F@e%1‘6‘°%aﬁh§@m dngFidualéy

accumul dtiggs i b7 { AP tOAPACE § QEh@ﬁl‘éLt&%ally show current paths. Fig. 17(D)

shows the relati’opship between currents flowing through

respective paths during a write of a video signal, and Fig. 17(E)

shows a voltage accumulated in the capacitor device 610 also (.iuring

the write of a video signal, that is, a gate-source voltage of
" the TFT 608.

First, a pulse is input to the first and second scanning
lines 602 and 603 to turn the TFTs 606 and 607 ON. A signal current
flowing through the signal line 601 at this time will be referred
to as Tg,ea. As shown il'.l Fig. 17(A), since the signal current Ig,,
is flowing through the signal line 601, the current separately-
flows through current paths -Il and I; in the pixel. Fig. 17(D)
shows the reiat_ionship between the currents. Needless to say,

-the relationship is express‘ed as Taata = I; + I,
The uioment the TFT 606 is turned ON, no charge is yet

accumulated in the capacitor device 610, and thus, the TFT 608

is QFF. Accordingly, I, = 0 and Iga, = I; are established. 1In

the mgment . the current flows between el'ectrodes-of the ciapacitor

devicg 610, and charge accurpulation is peﬁ:forr_ned in the capacitor




610, and a potential difference begins to devel op between both the

el ectrodes (Fig. 17(E))i. Wen the potential differencé:of both the

el ectrodes has reached Vth (point Ain Fig. 17(E)), thé TFET 608 | s7 ABR 208t

ON,” and 12 occurs. As described above, since Idata =11+ 12 is

est abli shed, while |11 gradually decreases, the current keeps flow ng, and

charge accunulation is continuously performed in the capacitor device 610.
In the capacitor device 610, charge accunul ation continues until the

pot ent | al9@M¥deerélfte bet ween both the el ectrodes, that is, the gate-source
vol tage of the TFT 608 reaches a desired voltage That is, charge

accumul ati on c&hEmsged sugmaduald y eldoagR 1295 1hd %\é?ac%tto%idzemfchée TFT
ccu

608 can gllow the current Idata to flow. Wen charge a mul at’i on

t er mi nat 849-Bap6i At PPhEertialldifidrenbe beginenéo ldedd 0 JdiRUP 7Yl t her
since the TFT 608 is fully ON, ldata =12 is established (Fig. 15¥¥$ﬁ.
Accor di nghFoellﬁgtrBSSﬁa( Fads 4268 ) beditarovihe tirteaparat iFfreddd iglg the

si gnal L§ hhﬁ gixel is conpleted. Finally, selection of the first and
second sERRi hBSI $RStEedenhnsagsichesoipl ¢pedntandii e dFisy G5 , apd 607
are turn ubsequent |y, a pulse is input to the third scanning line

? ched e anen
Goa | andTTS 8 krhed @I RERErY/GS Ashalleshas leRE Abowe!, sWhick! €N i S
hel d in the capacjtor device 610, the TFT 608 is already turned ON, and a

= g + %
Cﬁrrﬁnthéﬂ%ﬁtl Al Faa?atﬁpéﬁshﬁﬁerfktifrtnmpﬂﬂ?aamywreabﬁﬁhaésﬁoﬁheThus1
fhe L1 9Mbuibhtl e L lnd Sld ol s ccmulation 1ovenrs s ubast | 008
is set to operat eg? saflgo PR Wb £hexger acrumulediion, ieveantintbasly
sour ce- dﬁ@ff‘om'%’&a 9f1 t 16{t0R08ev0Lo8y 2 19Nt emtting current TEL
L owt ng TorfoHiyd g%’? e QgpaCJ.tor gev.lce 610. _
In the capacitor device 610 . Charge accumulation continues

until the potential difference between both the electrodes, that

is, the gate-source voltage of the TFT 608 reaches a desiredvoltage.

That is, charge accumulation confinues until the voltage reaches

a level at which the TFT 608 can allow'tl-le current Ig.,, to flow.

When charge accumulation terminates (B point in Fig. 17(E)}., the

current I, stops flowing. Further, since the Tf‘T 608 is fully

ON, Tgata = I, is established (Fig. 17(B)). According to the

operations described above, the operation of writing the signal

to the pixel is completed. Finaliy, selection of the first and

Second scanning lines 602 and 603 is compléted, and the TFTs 606

and 607 are turned OFF, -

Subsequently, a pPulse is input to the third scanning line

604, and the TF? 609 is turned ON. Since VGS that has been Jjust

written is held in the capacitor device 610 ., the TFT 608 is already

turned ON, and a current identical to I4,., flows thereto from

the current line 605. Thus, the light emittihg device (:';11 emits

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




emtting device 611 flows continuously. As described above, the current ,
i nput method refers to;a nethod in which the drain current of the TFT 609

is set to have the sanme current value as that of the ‘signal currqnﬁp I%@ta
set in the current source circuit 612, and the light emtting devi cg 1
emts light with the lum nance corresponding to the drain current. By
using the thus structured pixel, influence of variation in characteristics
of the TFTs constituting the pixel is suppressed, and a desired current
can be sspphratdibn idgidh ghdy i # tyd i ce.. lncidentally, in the_ |ight
em tting apparatus edrir.% oy?ng ert?h@'ef yﬁg%?%c%pgfag& W&:}Fag%PSnEPecEFTent

corr espom@® ngatbes, i Ueghsi gnattnggds recisely input to i xel .
However, when a signal line dri vergci F%SF?%( (@85‘ réeéc%(’)jynr(’ﬁ ngotsﬁ?hgighr'rent

source cémittingl@evicd §11 1f)owsedohPihiBuk1yhe signal current to the
pi xel is constituted by polysilicon transistors, variation in

characteri sti d%s tdescumibedt abiove .t htkebyuraks? ¢apaing ¥ﬁf>ha{g{a98r2.” o
characteristics of the signal current. That is, in the I gnt em ttf nd
appar at J% & iyt whichetheudranh ¢upténtesHathe MO @loio0l gl .Qefhéﬁﬁfé@éi stics
of TFTs _constituting the pixel and the signal Iine driver circuit need to
be suppr‘ggse'iﬂm%m’?t Walue tde thdt uehCendfs Vaha B E@Préft T, set
char actﬁré{ }LIQCS of the TFTs constituting the pixel can be suppressed by
ising t % ePURERT R AURES CAECIIte6 b2 , Fargl £he( BY.ghtSSRDE €584 Qb od he
influence .of variation in characteristics of 6 7 APR 2006 the TFTs
consti t 0t he SigRd Wiithe the) Jamiganas carredifididing ,to Haie@idy{ier |
usi ng F_|cg1.r 18’1: a bEEI ef description will be
rent, Y using the thus structured pixel, influence of
variation in characteristics of the TFTs constituting the pixel
is suppressed, and a desired current can be supplied to fhe light
emitting device.
Incidentally, in the light emitting apparatus employing
the current input method, a signal current corresponding to a
video signal needs to be precisely input to a pixel. However
when a signal line driver circuit {corresponding to the cﬁrrent
Source circuit 612 in Fig. 16) used to input the signal current
to the pixel is constituted by polysilicon transistors . Variation
in characteristics thereof occurs, thereby also causing variation

in characteristics of the signal current.
That is, in the light emitting apparatus employing the |
- current input method, variation in characteristics of TFTs
constituting the pixel and the signal line driver circuit need
to be suppressed. However, while the influence of variation in
characteristics of the TFTs constituting the pixel can' be
suppressed by'using the pixel h_avipé the structure of Fig; . 16(B) .,

suppression of the influence of variation in characteristics of




made of the structure_and operation of a current -source circuit disposed
in the signal line driver circuit that drives the pixel enploying the
current input method. The current source circuit 612 shown in Figng?SQMD
and 18 (B) corresponds to the current source circuit 612 of Fig. 16 (B)
The current source circuit 612 includes constant current sources 555-to
558. The constant current sources 555 to 558 are controlled by signals
that- are input via respective termnals 551 to 554. The nagnitudes of

“current s theiFTedohsonthbengaisd §§!§n5ﬂrlri%rg%%r9§%f% §_§5 ‘{%)Sl %%iacr?el't g

different fromone another, and the ratio

Fig. 18(B) shollereivafteri aGbhiHgt #ig. oOfgth Nt _SQur.c cirgyit 612, in
whi ch the constant current sourges g55 to §5§Eié§o§ﬁSFﬁ%P§FH“cHﬁﬁésB@nd to

transi st Bade qhctheatsitoucftudd and 6pbsatebnl §€ 4 ANSISHO" 2 £9.298 1S set
tol: 2. 4: 8 according to the ratio ?1:2?%:5& 5§h$ gu%éehgggFuﬁt(gate

| engt h) / $-EBAERA 14 thie) siFhelcline Mriva esr@;h&eukﬁaﬁl&ixn@& t1a" 20”3{/0'
the current nmagnitudes at 24 = 16 |levels. Specifically, curren blxg i ng
16- gr adatTBhOEHAY obh& afuEEentinibpubumpihofior 4-bit digital video signals.
Note that the current source circuit 612 is constituted by polysilicon
transistors, aff iCUTTANYSoRyce oriechiwi 612 t Sivowh XEh pg?glopepﬂ)tgﬁdsane
substrapf '@f descri bed above, conventionally, a signal Tine driver
circuit THE ﬁBFﬁF@BORPth%t@@rmeelsbsmceid:i:ﬂ:i:nhihmzll@ﬁ@’ig).r?@?ﬁ?g (for

exanpl e,m{efar _to Non-patent Docunents 1 and 2). 7 7 APR 2006 In addition,
digital of a&gffgﬂtn%?‘ﬁg%% GhRGUide 63 2nintibaies wonhiten tacdirgehdl s @iacas | on
met hod .%5:93@5@@ %g rt]:oéxllnst%{netacur:rent Sources 555 to 558 are controlled
by signals that are input via respective terminals 551 to 554.
The magnitudes of currents supplied froﬁl the constant current
sources 555 to 558 are different from one another, and the ratio
. thereof is set to 1 : 2 : 4 : 8, |
Fig. 18(B)} shows a circuit structure of the current source
circuit 612, in which the constant current sources 555 to 558
| shown therein correspond to transistors. Theratio of ON currents
of the transistors 555 to S58 is set to 1 : 2 : 4 : 8 according
to the ratio (1:2:4: 8) of the value of L (gate length)/W (gate
width). The current source circuit 612 then can control the-a
current magnitudes at 2¢ = 1¢ levels. Specifically, currents
having 16-gradation analog values can be output for 4—bit digital
-video signals. Note that the current source circuit 612 is
constituted by polysilicon transistors, and is integrally formed
with the pixel portion on the same substrate.
As described above,,conventionaily, a signal line driver

circuit incorporated with a current source circuit has been

proposed (for example, refer to Non-patent Documents 1 and 2).




gradationnet hod to represent nulti-gradationi nages i mages (hereinafter,.
‘referred to as area ¢gradation nethod), and a nmethod in which a digital
gradation nethod is conbined with a tine gradation nethod to repres@pntiis
mul ti-gradation images (hereinafter, referred to as tinme gradation

met hod). The area gradation nethod is a method in which one pixel is.
divided into a plurality of sub-pixels, emssion or non-emssion is-
selected in each of the sub-pixels, and the gradation is represented

according to arfli §ageienss b L] mtting area_and the other area
in a single pixel. The ti'rrgi#g it %%a%ggﬂgdm?éhggﬁe?ﬁﬁauflﬁ fhmekhod

gr ada | ofinr whteheal aigaall SrBREaUIPhdbh P Y Lyt Lb, P o5l on per of

of alight emtting device. To be nore specific,

di vi ded gradatiopmetdlodto Bépebdn a1 RSl i tual Ly different
| engt hs, @gm’ ssion or non.em ssion of & Pg%tﬁag%yﬁllg?\%}le(fg@ﬁ%%efgaég?ﬁct ed
i n each Pefepdedatnl dhaarpadatdditich RS )ed rdi 0. Lfference
in length of light em ssion time in one f rarr)e' S@%%dgbreﬁﬁht ﬁg %}qbf’{"a?

gr adat i Rl gEtabdraded imet hethod ishi6hbandiagital o & ' IS
conbined with a tinme gradation nmethod (herei na?ter[?g?e grg;:g%hpggggo?i me

gr adat i ofP nEepERIgent mbpbsgrhdaffen anages eﬁhéﬁﬁ’iaff)efatzﬁé‘fey_[?é ngot 1) .
[ Non- pat ent Document 1] Reiji Hattori & three others, "Technical Report of

| nsti t ut?®® tHMeERALBHPR Me theidor.neThe ramswl gbamatAiordhé PRoENY AeRSEhoa
(1 El EE) " D 2001-8, pp. 7-14, "Crcuit Sinulation of Current -
Speci fi ¢t i‘gﬁ"_%‘ PP e 1Ry s idled idnitom FIRAMItE dlginegaiaes
Qrgani ¢ SS?Z%P%’?" [Non-patent Document 21 Reiji Het al.; "AMLCD Q1"
OLED 4, B t S3psnon-emission is selected in each of the sub-pixels,
and the gradation is represented according to a difference between
a light emitting area and the other area in a single pixel. The
time gradationmethodisame thodinwhich gradation representation
is performed by controiling theemissionperiodofa light emitting
device. To be more specific, one frame period is divigdeda into
a plurality of subframe periods having mutually different lengths,
emission or non-emission of a light emitting device is selected
in each period, and the gradation is presented adcording to a
difference in length of light émission time in one frame period.
In the digital gradation method, the method in which a digital
gradation method is combined with a time gradation method

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

-(For example, refer to Patent Document 1),

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

of Electronics, I_[nformation and Communication Ehgineers (IEIGE) ",

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




[ Pat ent Document 1] JP 2001-5426 A Summary of the Invention.The

above-described currént source circuit 612 is set sor ~that the ra%Aﬁ 3@
ON-state currents of the transistors becomes 1: 2:-'4:/8 by desighi 5 %VV
val ue. However, as for the transistors 555-558, the factors of variation
such as the gate length, the gate width and the fil mthickness of a gate
insulating film which are generated by the difference of fabricating
steps and substrates to be used are piled up, and the variation is

gener at ed¥ine Podyshildcon BrrahseifadapRiyi ﬁﬁ‘iv%@etgf&zﬁh E;’?ﬁ- g, A '..‘?Ul t

to precisely make the ratio of ON-state curren

555- 558 tlfopepRtent PocRiment tzjhas been desi gned. SpeC|f|caIIy t he
variation of the values of currents for supplying to the pixels is
gener at ed depeR&idd Hpet whe cdhunucnlnlerdgﬁgbo4pr3 |s§b§ Ee the ratio
of CN-st? e currents of the transistors 555-558 t'o be 8 as it has
been deS|% Atgnt Pocumendcddsary to nake all the characterlstlcs of the
current source _circuits existing in the whole colums the same.
Specifically, PF #904z8436afy to make all the characteristics of the
transistors of the current source circuits that signal I|ine drive circuit
has the same, however, it is very difficult to realize it. -7 APR 2006 The

present i éion a been carried out by considering the above-described
pr obl ens, HO rovides a signal line drive circuit

capabl e of supﬂﬁ§s§%qgat e influence of the characteristic variation of
TETs and suppl i nd the #FTebed iqirnendumonrce citonipi $ebsisFust hes nor e,

the pres@ﬁﬁt'fﬁ@”ﬁ&é&% of ON-state currents of the tranéistors becomes
1: 2: 4: 8 by designing L,/W value. However, as for the transistors
555-558, the factors of variation such as the gate length, the
gate width and the film.thickness of a gate insulating film, which
aregeneratedbythedifferenceoffabricatingstepsandsubstrates
'to.be used are piled up, and the variation is génerated in the
threshold value and mobility. Therefore, it ig difficult to
pPrecisely make the ratio of ON- -state currents of the transistors
555- -558 to be 1: 2: 4: 8 as it has been designed. Speclflcally,
the yar:n.atz.on of the values of currents for supplying to the pixels
is generated depending upon the column.

In order to precisely make the ratio of ON-state currents
of the transistors 555-558 tobe 1l: 2: 4: 8 as it has been designed,
it is necessary to make all the characteristics of the current
source circuits existing in the whole columns the same.
Specifically, it is necessary to-make all the characteristics
of the tran51stors of the current source circuits that signal

lJ.ne drive circuit has the same, however it is very difficult

to realize it.




provides a |light emtting apparatus capable of suppressing the .influence...
of variation of the characteristics of TFTs which configure both a pixel
and a drive circuit and supplying the desired signal current to AAPR Qb6
em tting device which configures both of a pixel and a drive circuit by
utilizing a pixel having a circuit configuration which has suppressed the

I nfl uence of variation of the characteristics of TFTs. The present '

i nvention provides a signal line drive circuit having a new configuration

in which an e|'éherpx:,esentuixtveerifuéﬂaehaspb%%%n&aﬁPT%&hfd&@%%,ﬂaonéf{ﬁ}iﬁd to as

current source circuit) for suppressing the i1 nfluence of variation 3f the

char act ethStagve ofleFETibaddppabieng , t Hke dRSddart GORATonC bﬁ&@ﬁhegag been
provi ded. Furthernore, the present invention provides -a i1 ghtemtting

appar at u§188ai phttlevirfive helfon bt o agalsig e shippi-edisiing Eh&\‘;\%‘ﬁf 1udh€e

present invention provides a signal line drive circuit in Ich a current
source cPf i@ chararspsistiovantattoh wmTEeEaGHA SugpBrihy Mheltet DBl ke) .
A signal |ine drive circuit of the present invention is set so that the -

pr edet er it HRYL GUFEAN € dor Bhe DistesppFuethermares Uthie PreSeMitCEnFoiELbh
di sposed on %$Ch sighal line (each colum) .using a constant current
source fRPOYEIRF hckloht amiidhing annaratyis caipabdet ofosappressingl¥hé he
Signal(&ﬂ#f”g has the ability 10 7 APR 2006 to pass the current in
proportion 10 tHat °5f Vo aidih 0% bher sheracterdetios oEf @RI ashAsh a
resul t, 55ﬁ#éﬁufgﬁn%g of .variation _of the characteristics of TFTs which
configure STRAH A RixedAnda drivaiainead tand appryind thy desirad ng t he
f or egoi urce_circujt. Then, in a signal line drive circuit of
the or esr%rﬁﬂgf et el a 118 emifting device which configures both
of apixel and a drive circuit byutilizing a pixel having a circuit
c_onfiguration which has suppressed the influence of variation
- of the characteristics of TFTs.

'I"he present invention provides a signal line drive circuit
having a new configuration in which an electric circuit (in the
present specification, referred to as current source circuit)
for suppressing the influence of variation of the characteristics
of TFTs and passing the desired constant current has beeh provided.
Furthermore, the present invention provides a light emitting
apparatus equipped with the foregoing signal line drive circuit.

The present invention provides a signal line drive circuit
inwhich a current source circuit is disposed on each column (each

-Signal line or the like).

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

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

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



I nvention, a switch for determ ning whether or not a signal current set in
a current source circuit is supplied to the pixel is:"controlled by a video
signal. Specifically, in the case where it is necessary to pass a SRI0G!
current in proportion to a vi.deo signal through a signal I|ine, thereis a
switch for determ ning whether or not the signal current is supplied from
the current source circuit to the signal line drive circuit, which is
controll gd by the video signal. It should be noted that in the present
speci f i c&Pipass tthe cusvehehid @ HN t or not,_ the signal
current is supplied fromthe g%‘??ﬁ???@f@m he SR ﬁgF%PPﬁe

drive ci fEUFFe Fordrkifeednceo he bekeshed ! @nds ;afsl r ontrol
switch. It should be noted that the constant %url?lg%%lgggl%r §§ %%’r@aa%éf’ﬁrence

mi ght be®f ntRgrerayacbenbsit s hof NEFTd gnalol i AdiS tHe' %E%ﬁlagnl%hg
, as a current f or reference, a certaln curren may 8

substrate. . O
i nput t edg? 1BMcifc Uk ean be sipphes sed byt BLUS1 A the Qrdd¥idd 5ﬁrrJF§ '
outline of a signal line drive circuit of the present invention w be

descr i be¥*BePOFINIH tr-cFoernda a s1Gngd. 1in@ds ide dirduiUSor kA Wrdsohpe |
signal ljne drive circuits around the three signal lines fromi th" Eol umm
to (i+2) ‘%‘ﬁe%{)’r%naa?r‘%i%ﬁﬁF d= regmintingy whstheherendt aisy JHROCSSAFInL O Pass
t he. si :E‘r} 7 APR 2006 current in proportion to that of the video signal
t hrough the %i §n&HERE HQUrase eeeeribetisbehipplikd Eogthk mScdOrid

signal 14 jve.circuit 403, a current source circuit 420 is disposed on
each si gndz;ﬁﬁ%]]\ée Cl%\’éhac‘f)jr%‘?ﬂ)s%gn#ﬁe current source circuit 420 has a

termnal a, a§ﬁﬂ&fﬂ¥éafﬁy, in the case where it is necessary to pass
4a signal current in proportion to a video signal through a signal
line, there is a switch for determining whether or nlot the signal
‘current is supplied from the current source circuit to the signal
li@e drive circuit, which is controlled by the video signal.

It should be notedithat in the present spécification, the
switchfordeterminingwhetherornotthesignalcurrentissuppliéd
from the cur;ent source circuit to the signal line drive circuit
is defined to be referred.to as a signal current control switch.,

It should be noted that the constant current source for
reference might be'integrally'formed.with.the signal line drive
circuit on the substrate. Or, as a current for reference . acertain
current may be inputted from Ehe exterior of the substrate using -
IC or the like.

The outline of a signal line drive circuit of the Present
inyention will be described below with reference to Figs. 1 and
2. In Figs. 1 and 2, the signal line drive circuits around the
three signal lines from i th column to (i+2)th column ar:e shown,

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

11




and a termnal c. A set point signal is inputted into the termnal a. The.
current(currentforreference)is supplied fromthe constant current source
for reference 109, which is connected to the current ‘line, to tHeARRelifi nal
b. Moreover, the termnal c outputs a signal kept in the current source
circuit 420 via a switch 101 (signal current control sw tch) outputs.
Specifically, the current source circuit 420 is controlled by the set
point signal inputted from the termnal a, current (current for reference)
|'s suppl it derdmirh priopiolitidn ko ¥pd! Be ¢HE" $9lebS 5943 1C lﬁﬁ%ﬁ%} b
proportion to the relevant current (current for reference) Is pu‘%ed
from thsigmadi danec willle bewidesfri®bd HeQral. current control switch) s

di sposed between the current source circuit 420 and the pixel, turning ON
or OFF of the forkiwi Ag asiftoaha ilgr#l yank Ctive¥ircQit 1ok, SYideDents
controlled by a video signal. Subsequently, a signal line drive circuit of

the pres&RUrcenginenbh 42viadizmmdd goraiciosignbiicr ent (0o eatunpl) Fig. 1
will be described belowwth reference to Fig. 2. In Fig. 2, in the signa
line dri ¥8ecrPEgRRtIgUTEROCHrCHBEe480r hant asbarménati GGU! Teaid n@ils posed
on each signal line (each colum). Here, supposing that two current source
ci rcui t s28P& &F%'ﬁ'dé’é’é ®n Aeteh Paddtushgnaheis dnpettesoim te e terini4dd has a
first currept source .circuit 421 and a second current source circuit 422,
a first. 8u§nf‘€rﬁ“]ﬁ_"2e"it hpproent fepseferancali is 22ppinddE rorctine coustant:

sour ce CEPguit 422 haygﬂ@the termnals a-d. A set point signal is inputted
i nt o t heCP&aF fPhACUELe SR referenreddf r ehichds ¢anneched to theoppiveat from

t he consiﬁﬂg 1gu%£eqaasaur e for reference 109 which is connected to the
current &, "1 6 FHETEMR B Meratiaioy the terminahicerteutatpeignalsi gnal

kept in the current source circuit 420 via a switch 101 (signal
current control switch) outputs. Specifically, the current source
circuit 420 is controlled by the set point signal inputted from
the terminal a, current (current for reference) is supplied from
the terminal b, and the current (signal current) in proportion
to the relevant current (current for reference) is outputted from
the terminal c¢. The switch 101 (signal current control switch)
- is disposed between the current source circuit 420 and the pixel,
turning ON or OFF of the foregoing switch 101 (signal current
control switch) is controlled by a video s—ignal.
Subsequently, a signal line drive circuit of the present
invention having a configuration different from rthat of Fig. 1
will be described below with reference to Fig. 2. In Fig. 2, in
the signal line drive circuit 403, two or more current source
circuits are disposed on each é.i’gnal line (each column). Here,
rsgpposing that two current source circuits are disposed on each
column, the current source circuit 420 has a first c_urret;t source -

circuit 421 and a second current source circuit 422, a first current
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(signal current) kept..in the first current source circuit 421 and the
second current source circuit 422 via the switch 101 "(;si gnal current
control switch). A control signal is inputted fromthe term nal7 APR 2008
Specifically, the current source circuit 420 is controlled by a set point
signal inputted fromthe termnal a and by a control signal inputted from
the termnal d, the current (current for reference) is supplied fromthe
termnal b, the current (signal current) in proportion to the relevant
current UG RITAUEt fleapdor)sdaoralitquitdertt boomdeheitesciitnad2 havde
switch 101 (signal current control switch) is disposed between the current
source AN LPFMEDALE Rt & hd Ssiteeintsdgnalningnflitaed G ehettwrmingegoi ng
switch 101 l§signal current control switch) are controlled by a video
si gnal . 31 THeCHEFPRE qurendrEgpee Eerenced i stsupp ited figomthie cunstaint
signal current with respect to the current source circuit 420 (an
oper at i SPFERHFAYTSS ft‘ﬁ%%'efﬁﬁeﬁﬂﬁ 1t whdghdes convected4zothercwmatdntng t he
si gnal urren% %tt&eéﬁgrrent for reference can output the signal current)
is refe 4 6° a A tEERLPRY RipHPEEPEART . o Aeroviand: ¢ owtihwts amigrialy t he
si gnal rent. into a.pixel .operation that the current source circuit 420
out put s(‘(tgﬂi'é’%sa}lgﬁé]lrre ré‘rﬁfﬁt |(1§‘ e SldF & Surent isoucesEmauidn 43 Fig.
2, sinc ' i,nputted into the first current source circuit 13
AR BB O BRI e o R el R e Sk L L et 1 o
each ot A uryent souice,circuit 421 and_the second
current P’?@ﬁ?@i %??gh:p? %ﬁaﬁ’%ﬁe %e??%fﬁ% SERE b Rtk TR0 Bhte ot her
per f or shARUtg O | re capabl e of carryipng out two
oper at Pgr?gﬁgh%gatcdﬁ %‘F %&%chf-a%%g, sgifgr% Ifgent source “circuit 420 is
controlled by a set point signal inputted from the terminal a

and by a control signal inputted from the terminal d, the current
{current forref erence) is supplied fromthe terminalb, the current
(signal current) in proportion to the relevant current (current
for reference) is outputted from the terminal c. The switch 101
{signal current control switch) is disposed between the .curz_:ent
source circuit 420 and the pixel, and turning ON and OFF of the
foregoing switch 101 (signal current control switch) are
controllied by a video signal.

It is defined that an operation for terminating ﬂn:iting
of a signal current with respect to the current source circuit
420 (én operation defining so that i:he current source circuit
420 for setting the signal current by the current for reference
canoutput the signal current) is referredtoasa setting operation
and an operation for inputting the signal current into a pixel
(-ope.ration that the current source circuit 420 outputs the sig;aal
current) is referred to as an input operation. In Fig. ‘2, since

cont;rol signals inp_utted into the first current source circuit
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It should be noted that a setting operation mght be carried out. during an
optional time periodfat an optional timing, and optional tines. That at
what kind of timng the setting operation is carried but is capable of
being optionally adjusted by a pixel configuration (current sour CP APR tmgli t
di sposed in a pixel) and by configuration such as a current-source circuit
di sposed in the-signal line drive circuit. As for the nunber of tines the
setting operation is carried out, at |east one tine may be carried out at
t he ti ne 4AeAndhthe|seciond cGOYERE 4 MCTolP e si | ine drive
circuit gg%wahgboperat fon is ini Ei%ﬁ%@%oi\/\rg\}é&?&gc %%f%’?%‘éfttm?e are
sone cas erierheascitpr itk iFAFeNBi| i e e, Sett|
operation, the setting operation may ﬁggagé:alé%ﬁgg%r%%g%%{] ﬁiﬁﬁ%ﬂgh&ood
timng { BPCABYSYRNRRN Seuréaborunl t @22, WS paYRbine GUSEL I J0 M LY, Lhe
si gnal I%‘ﬁg gé%vgtgi rcuitgshown in Fig. 1 and 2, the case WREFEtA8%si gnal
current p oPtHEéR Performsi deoispgbabpbsadilgn!l i - h ' | Line
has been descri bed. However, the prgsentpi nvent iiqbngﬁeé’&%g? ??%h?gg ?8 this.
For exanpf& Y PHeOBEr F¥at opaybbiouppbhedath 26QURAT aWi thRd sdidfd argnt from
the signal Iiﬁe. In_this case, it is not necessary to dispose the "switch
101. (signal ctl FERUIGHe P@Weévﬁh@hp-seﬁ&gmrwtabﬁ-ﬁi%mt%@ é&Prigé i s
not disp ddl'as shown in_.Fig. 29 concerning with 14 7 APR 1006 Fi g. and
shown in. Fi g o9 HhCRPHIPRAL Eimeinericd 4t dmicptresal DR16Y!TSRE | S
out putt%fﬂ%lg) £ curren&, |ine for pixel and a video signal .is outputted
into a signal 11 Fdmepye BrEShvhateind of piningdheasatging dpeLatibye
circuit ' roovi.des two shift registers (first and second shift
ié’"@'a?:g"igd 31'19 is capagle of beg:{ng optionally adjusted by a pixel

- configuration (current source circuit disposed in a pixel) and
by cdnfiguration such as a current source circuit disposed in
the- signal line drive circuit. As for the number of times the
setting operation is carried out, at least one time may be carried
out at the time when the electric source is supplied to the signal
line drive circuit and the operation is initiated. However,
actually, since there are some cases where theacquired information
is leaked by the setting operation, the setting operation may
be again carried out when the good timing for acqguiring the
information comes again.

Concerning with the signal line drive circuit shown in Fig.

1 and 2, the caseé where the signal current in proportion to a
-video signal is supplied to the signal line has been described.
However, the present invention isnot limited to this. For example,
the current may be supplied to another wiring different from the
signal line., In this case, it is not necessary to dispose the
switch 101 (_rsignal current control switch). The case W;IGIC‘E‘- the

switch 101 is not disposed is shown in Fig. 29 concerning with
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[ [ ‘ I ft--regi : IS a current source.
register). The first and second shift. registers, -one is :
ci?cuit,)and'the othér,is a circuit for controlling a video signal, that

. ’ . . . . ‘§ |e
[ circuit operated for displaying an inage, it controls, faqr
;Sia?ch circuitP a sanpling switch and the switch 101 (signal 3uNﬁ€@ﬂP |
control switch) and the like. Then, ~an operation of the first ang secon
shift registers is capable of being independently carried out, an 4 the
necessarily, the setting operation of the current source circuit an

[ ' ' i i ed out.
i mage di Epgayl rend shewnti®¥idy.C 36306REErRin kNG, Fidepsnt rrf.ttl fhLarrie
Singe thggsgt??;g gperatipn%%f'the currentBsource gﬁrggﬁf |§¥5?83F§$Lgent
carried She cuwarentdstowepustd@barod hrddift i@ﬁ%lﬂ%gﬁk&'}_ %Ed'ar J;C}%P O e
invention in which the current source circuit an t ratc IC| carr e
capabl e éigbélngSidepenﬂedtiyteparalggallqiﬁg[y effective. It shou

noted that a shift register is configured with <circuits such as a

flip-flop circlite Dmedentdénvdnt iohmibtides a ShgnaaPLab Ve B120LEE
register is configured with a flip-flop circuit, usually a p ulra Ity o o
wi rings ¥REChnPreVAdss| dotedshibim relbdsitierst COlte® hagt heedddqs Sﬁgkﬂ!’f{lh
the other hand, in the case where the shift register is configure mL h a
decoder E¢FtEter) . dhe fidrstiand sepbudadhift afegiisteigs, ohe L8RAGHEr&ht (7a| RI%R
sel ected at random The configuration of the shift register nay be 15

: -exR@Ehecethell iF a witfmits Bor|dormt b LI Bhd byvdieo
2006 app?UPFFAEFFUIE random {iﬁ;e setting signal is also capable of

i ri be sel ected at ( _ :
\t,)meir thitﬁcﬁ'ﬂeid thatedsr oR CixeRI L angrat e dicat ddspliayimie anuinage, Spgr ce

[ it ] bl e of being carried out not sequentially fromthe
firet corthir el Ho% Samioman 1aieh citouit, a sampling seitch and

the switch 101 (signél current control switch) and the like. Then,
an operation of the first and second shift registers is cdpabl,e
of being independently carried out, and necessarily, the setting
operation of the current source circuit and the image displaying
operation are capable of being independently carried out. Since
the setting operatioﬁ of the current source circuit is ]}recisely
carried out when the time is taken much, the configuration of
the present invention in which the current source circuit and
the latch circuit are capable of being indepexidently operated
is very effective.
It should be noted that a shift register is configured with
circuits such as a flip—fldp circuit and a decoder cii"cuit. In
-the case where the shift register is configured with a flip-flop
circuit, usually a pPlurality of wirings are in turn selected from
the first column to the final column. On the other hand, in the
case where Vthe shift register is_ configured with a decoder circuit
.oxr the like, a pluralit_y of_ wirings are ca_pablé of being 'selecf:ed

at random. The configuration of the shift register may be
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the case where there is a malfunction acconpanying with the setting -
operation, it can be realized so that the malfunction is overshadowed. It
should be noted that in the present invention, a TFT ‘is capabl e of being
applied by substituting it for a transistor wusing a usual single] &Py3ilal,
a transistor using SO, an organic transistor or the |like. Mreover, in
the present invention, a light emtting apparatus includes a panel i

whi ch a pixel section having a light emtting device and a signal line

drive ci PRRFPPEAatedy edlbetedicaccbaingbsbl ehe W, tihe acsv.ﬁ&:aﬁft? bgl» 2
module in which IC or the like is nounted on the foregoing panel; a
di spl ay BETERES| FRE be skdeciedgetyratges, ithal k¥ttangl hgnam §ki ags
apparatus__corresponds to the general termincluding a panel, a nodule, a

di spl ay SABaPAE PF keimgheutpusded.i Rhertitomepr tivé 4Rt tHLI @@@rakzliaﬁ ggi ve
circuit ﬁaw a current source circuit as described above. Furthernore,

the presk FRE HPPEY icdesud Yl ighaleni capaiglappmbeting capehea Oht
suppre55| d the i n]r:%uence of variation of-the characteristics of the TFTs
confi gurth %%Tﬁe’é ALY LFemthe ifirst raniummbat stpphniiog .t Mredesined

signal c data.to a light emtting device by utilizing a pixel of
circuit %&(li)%f% r‘gf‘?{ﬁ"lt rerds %mféfﬁnmmmmanﬁnmwthctm¢tre1ng

char act f TETs, Brief Description of the Drawings Fig. 1 is a view
of a si g‘?g?%‘%. ncéler?;L Ver C3Pr &5 treafiged; 5@ ghatevihs madifynaitionneisdri ver

circuit oxFéﬂsthéée&[em of a signal line driver circuit (1-bit).

It should be noted that in-the present invention, a TFT
is capable of being applied by substituting it for a transistor
using a usual single crystal, a transistor using SOI, an organic
transistor or the 1like.

Moreover, in the present invention, a 1light emitting
apparatus includes a panel in which a Pixel section having a light
emitting device and a signal line drive circuit are sealed between
the substrate and the cover material, a module in which IC or
the like is mounted on the foregoing panel, a display or the like
in the category. Specifically, a 1light .emitting apparatﬁs ‘
corresponds to the general term including a panel, a ﬁodule, a
display and the like. |

The present invention provides a signal line drive Circuit
having a current source circuit as described above. Furthefmore,
thepresentinventionprovidesexlightemittingapparatuscapablé
of suppressing the influence of variation of the characteristics
of the TFTs conflguring both a pixel and a drive circuit and
supplying the desired signal current I data to a light emitting

deviceAby utiliz:.r_ng a pixel of circuit configuration which is
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Fig. 4is aviewof a signal line driver circuit (3-bit).  Fig. 5is a view
of a signal-line driver circuit (3-bit). Fig. 6 is ciwrcuit diagrans of
current source circuits. Fig. 7 is circuit diagrams of current source
circuits. Fig. 8 is circuit diagrans of current source circuitg. APRF0g. 9
is atimng chart. Fig. 10 is a timng chart. Fig. 11 is a timng chart.
Fig. 12 is views of the appearance of a light emtting device. Fig. 13 is
circuit diagrams of pixels of alight emtting device. Fig. 14 is

expl anat BPY #np€dsepred byi vhegcharheteribtdcsloe §Ftisews of a |ight
emtting device. Fig. 16 is circuit diagrans of pixels of a light emtting
device. Fig. 17 is explanatory views of operations of a pixel of the Iight
emtting_device. Fig. 18-is views of a current source circuit. Fig. 19 is
explanatB£§E§LgﬁﬁcﬁlpﬁﬁﬁnapfohheoDrawdmgment source circuit. Fig. 20 is
expl anat ory viéxf of operations of a current 17 7 APR 2006 source circuit.
Fig. 21 is an X9t ahat®r§ view of apeighadniiné arivereoirca@uLce circuit.
Fig. 22 is vi 5 of_e]ectronic devices to which the present invention is
appl i ed. Fig. i 2 al%i2WHEW 208 gnatgnaheliné vdrivercoitcGitbit). -

Fig. 3 is views of a signal line driver circuit (1-bit).

Fig. 4 is a view of a signal line driver circuit (3-bit).
Fig. 5 is a view of a signal line driver circﬁit (3-bit).-
Fig. 6 is circuit diagrams of current source cirduits.
Fig. 7 is circuit diagrams of.cﬁrrent source circuits.
Fig. 8 is circuit diagrams of current source circuits.
Fig. 9 is a timing chart. |
Fig. 10 is a timing chart.
- Fig. 11 is a timing chart.
Fig. 12 isviews of the appearance of a light emittingdevice.
Fig. 13 is circuit diagrams of pixels of a light emitting
device.
'Fig.'14 is explanatory views of a driving method.
| Fig. 15 is views of a light emitting dévice.
Fig. 16 is circuit diagrams of pixels of a light emitting
device. _
Fig. 17 is explanatory views of operations of a pixel of
the light emitting device.
Fig. 18-is views of a current source circuit.

Fig. 19 is explanatory views of operations of a current

source circuit.

Fig. 20 is explanatory views of operations of a current




Fig. 24 is a view of a signal line driver circuit (3-bit). Fig. 25 is a-

circuit diagramof aireference constant current source. Fig. 26 is a
circuit diagramof a reference constant current source. Fig. 27 i

circui-t diagramof a reference constant-current source. Fig. 2§'h@22m6
circuit diagramof a reference constant current source. Fig. 29 is a view
of a signal- line driver circuit. Fig. 30 is a viewof a signal line driver
circuit. Fig. 31'is circuit diagrans of current ‘Fig. 32 is circuit Fig. 33
i's circuifOU¥RFY.checyktcircuit Fig. 35 is circuit Fig. 36 is. circuit

Fig. 37 is circuit source circuits. diagrans of current source circuits.
riecht 2doiFcan rplanatoryliva@Ee e obetaliens BEUS RS FUi t S.

di agrars of curf
di agrans of current source circuits. diagrans of current source circuits.
di agr ans %ﬁuﬁfﬁkﬁikﬁﬂlkircuit. Fig. 38 is a view of a shift register. Fig.
39 is a vieM/oE"a s%?nal l.ine driver circuit. Fig. 40 is a view of a
signal line dritv& &fAdViewsgf electronic devices to which the present
invention is applied.
Fig. 23 is a view of a signal line driver circuit (3-bit).

Fig. 24 is a view of a signal line driver Circuit (3-bit).

Fig. 25 is acircuit diagramof a reference constant current.
source.
Fig. 26 is a circuit diagram of a reference constant current
source.
Fig. 27 is a circuit diagram of a reference constant.current
source.
Fig. 28 is a circuit diagram of a reference constant current
sgurce.
Fig. 29

is a view of a signal line driver circuit.

Fig. 30 is a view of a signal line driver circuit.
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7 APR 2006 Fig. 41 is-a view of a signal line driver circuit. Fig. 42 is a

view of a signal line driver circuit. Fig. 43 is a View of a signal I|ne
driver circuit. Fig. 44 is a view of a signal |ine driver circuit.

45 is.a view of a signal line driver circuit. Fig. 46 is a V|ewv%ﬂp&ﬂmﬁ
signal line driver circuit. Fig. 47 is views of a signal line driver
circuit. Fig. 48 is a viewof a signal line driver circuit. Fig. 49 is a
view of a signal line driver circuit. Fig. 50 is a view of a signal line
driver mrcthlgFl@1 - = asvaeW|eﬂ/afsﬁgﬁagnginélagigéfvgiregiEU|t Fig.

52 is views of ight emtting device. Fig 53 is circuit diagranms of a
pi xel -of a Ilgﬁ?geng £t %ga‘ﬁ%WWo@f &i gighdli 3iRet 4FivOrchaftbyithi 9. 55 is a

timng chart Fig. 56 is atimng chart. Fig. 57 is a |layout view of a
current sourceF{:fiIrc‘b:?t s fFl‘gieV.BaOfsaaszgmanllimha@fm@fcgrggifent sour ce
circuit. Best { enbodyi ng the Invention Enbodinent 1 In this
enbodi ment , d]e%tr ‘gtjr%n"“ WSV f rudsi@iah bineioditieer agfhaaieper ation of

a current sourch m{éwt 420 shown in Fig. 1 provided to a signal |ine
driver circuit ot e fert i prandhel ngritivénecdréwee , Circuit

I ncl udes the %enﬁﬁontrol source circuit 420, a shift register, and a
latch circuit fo ViexpRDEeFignal line driver circuit. . :

Fig. 47 is views of a signal line driver circuit.
Fig. 43 is a view of a signél line driver circuit.
Fig. 49 is a view of a signal line driver circuit.
Fig. 50 is a viéw of a éignal line driver circuit.
Fig. 51 is a view of a signal line driver circuit.
Fig.‘sz is views of.a light emitting device.

Fig. 53 is circuit dlagrams of a pixel of a light emitting

dev1ce.
Fig. 54 is a timing chart.
Fig. 55 is a timing chart.
Fig. 56 is a timing chart.
Fig. 57 is a layout view of a current source circuit.

Fig. 58 is a circuit diagram of a current source circuit.

" Best Mode for embodying the Invention

Embodiment 1

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

The signal line driver circuit includes the currenf: control

source c:i..rcuit 420, ashift register, anda latch circuit. Further
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the signal line driver circuit has the first shift register that 'controls .
the current source cirguit 420 and the second shift . register that controls
the latch circuit etc. In the present invention, a setting signal input
froma ternminal a corresponds to a sanpling pulse froma first 7shiff 406
register. That is, the setting signal in Fig. 1 corresponds to the
sanpling pulse supplied fromthe first shift register. The present

i nvention performs setting of the current source circuit 420 in accordance

~with theBPrfinak line duhpeinglpolbe hiepphé ok rdt FRilfterbylisteitidy
register. In the Egesent I nvention, independent operations of the I'rst
shift regPREEPLANELE heustenhdsohirbe tagicatier 408N it futld Yoo Sl Ush £6 bY

means of $r§vidir%%the first shift register that controls the current
source cFreiFtesobhabcemtredsobtieshatth cepbsieretbat controls the latch
circuit. That js, the first shift register can-be operated at a | ow speed
whil e the sec the,ineseny; stwrentsiaperatsst ting digtas pagsut Aeesk 04 ngl y,
it is- p9:§+Plglthat the setting. of the current source circuit 420 spend
as nuch as THE £ FITSSRGMER ke prann bigly puictee ot @ RSt dlegist er

I ncl ude 4 p-fl ircuit, a decoder circuit, or the like. In the case
where t F}%é%#lﬁ)r T e%ﬁ?&e?‘s'i Hee (RrEting signali LopFigr clicqriespends alo a

pl ural ity Ofe Wi Hi:0aS re sequentially selected fromthe first colum to
the | ast c"g|Sl_ﬁ‘\r$¢?.h%%1p?§§eo?wfﬁaﬂoﬁr% tiwefinst shift xemistert g ster
i ncl udeyrddify lLrcuit or the like, a plurality of wirings are
sequent i%,al Iy stg?gggggi§#cﬁﬁ¥%%n1’? Fﬁ%téé‘lgu% the PHETPRStS@ereensigrowd ect ed
at randamg Theasddf [ y.select properly 7 APR 2006 ‘according to
the usage. In The c%%ﬂe@%fﬁse gga i hE™HRE H}gt%qtrgplmg pulse supplied

from the first shift register.

In the present invention, independent operations of the
‘first shift register and the second shift régister can be fully
conducte_d— by means of providing the first shift register that
controls the current source circuit 420 and the second shift
' register that controls the latch circuit. That is, the first
shift register can be operated at a low speed while the second
Shift register is operated at a high speed. Aaccordingly, it is
pPossible that the setting of the current source circuit 420 spend

ds much as time as it is conducted precisely.
Note that a shift register includes a flip-flop circuit,
o adecodercircuit, orthelike. Inthe casewhere theshiftreéister
.includes the flip-flop circuit, in general, aplurality of wirings
aresequentiallysglectedfromthefirstcolumntothelastcolumn.
On the other‘hanq, in the case where the shift register includes
the decoder circuit -or the like, a plurality of wirings are
Seqqent}ally selected,from the first column to the las; column

or selected at random. The shift register may éelect Properly
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having a function capable of selecting a Plurality of wirings at random
setting can be output randonly. Therefore, the settiﬁg operation of the
current source circuit is not perforned sequentially fromthe fjrst colunn
to the last colum, and can be performed randomy. Wen the seth AR
operation of the current -source circuit can be perforned at randon1as
descri bed above, in the case where there exists a defect acconpanied with
the settin eraélon of the current source circuit, the defect can be

made i n&§ %?6 B8ute the uffide. r dgi thercasy c@ls@medtrl@,@ethg §€£9&Qﬁ£g to
t he usag at a_shift I ster has a structure including, for

te_t
exanple ﬁFyggngo “EFF%BPt§aPFFg? pf asepeatihyt y piuﬁ@lﬁﬂ?sofAWifiﬁﬁg
si gnal d a fg ulse (S-SP), and an inverted clock signal
(S- CLKb) are | r?ﬁ‘trts‘? % °§H|1?€t owtpptrandomiy .si Ghakefoser itald e Ot Ryt
accordi ng EEaEES ngh t he |ngut signals are referred to as sanpling
pul ses. IR B(AE EDEi (tuFTenticisounee seirchét 0%, nd65penfeind®b, a
transi st 95qd and a capacitor device 103 for retaining
a gat e-sout ctggs%?%fg% 'i#é)t")ﬁle“ﬁ é’lﬁ@i‘%‘k‘bﬂio tbe destespbuus, tand heagur rent
source Ché peils rr ource circuit 420, the swtch 104 and
the swi tc?é'wgg%%re ur ne v&ﬁ‘h% ﬁrﬁﬂquj‘%QPgEatnpatOﬁ/thetdm:nemﬁn nal
a. Then,sdafdd reNtodiEef current) is supplied via the termnal b from
the reference constant %Jr‘rérr}geﬁ %{ﬂ ")' TSRy desqrifead abave as
const antiwthéRlseSHELE LR ct the current line, and a -
predet ernined charge i s rg?gl ne?ll%nagff?cﬁlgﬁmiﬁ@%h%‘éhﬁaemg:e 103.
The C,hargmn&iﬁ ¥eNeHe! ButhenEARARLL circuit, the defect can be made

inconspicuous. | The shift register may select properly according
to the usage.

Note that a shift register has a structure inciuding-, for
example, £lip-flop circuits (FFs) in a plurality of columns. A
clock signal (S-CLK), a start pulse (S-SP), and an inverted clock
s:l.gnal (S-CLKb) are input to the shift reglster and signals
serially output according to the timing of the input signals are
referred to as sampling pulses.

In Fig. 6(A), a circuit including switches 104, 105a, and
106, a transistor 102 {n-channel tyﬁe) » and a capacitor device
103 for retaining a gate.-sc_»urce voltage VGS of the transistér.
102 ,corfesponds to the current source circuit 420,

In the current source circuit 420, the switch 104 and the
switch 10 5a are turned ON by a sampling pulse input via the terminal
a. Then a current (reference current) is supplied via the
terminal b from the reference constant current source 109
(hereinafter ref erred to as constant current source 109 ) c;nnected

_to the current line, and a Predetermined charge is retained in
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device 103 until the current (reference current) flowm.fromthe constant,
current source 109 becobnes identical with a drain current of the A

transi stor 102. Then, the switches 104 and 105a are turned OFF byrél;ﬁgggﬁ
signal input via the terminal a. As a result, since the predete |
charge is retained in the capacitor device 103, the transistor 102 has a
capability of flowing a current having a magnitude corresponding to the
signal current Idata If the switch 101 (signal current control swtch)
and the Sh¢icaparddoar@evicaad3.nt gha cmrgglgglféetﬁgpetlfin%h%u(g%ﬁﬁi flows to
a pixel connected to the signal line via the termnal ™ c. At 'S 113‘?’313,
since tHieghte 1Q4pundgd thet barreadsivéfsrdide icursait } ¢ 18w 2664 &y ned
gate vol tage bé t he capacitor device 103, a drain current correspon%i ng to
the si griZPNSARERUTEGAtS 00 100 Hdwomksai ehesian Wity Qarh&ﬁrb%iﬂe%[ 102..

Thus, the nitude of the current input to the pixel can be controtied
wi t hout Fei i FFaReheeerny02he variation in characteristics.of the
transi stors cqpstituting the signal line driver circuit.: Note that, in the

case where th 1 the 191l themandcand do5a anattudneadFEDy the Mgy anged,
when thgl v‘\gtcg l%g is turned into a conductive state, a current 1Is
suppl i ed Tt N 3htRe| teEBiRatiad s ehresignal sihce whe preddteniiingg c. The

Ctroct u it A% efednegl 1" thercanantter denscetian; e mmpnststeeh  nat
| __ An Afbte: naun¥E sTeeh that:
o A oy, Lot o 155
and onecog&égﬂ&ﬁd%ﬂ&%&%n&@%g%gféﬂ}£5§¥3liaFoggiﬂéﬁbiftﬁgglaigghgil i
qurrent control switch) and the switch 106 are tufned into a
conductive state, a current flows to a pixel connected to the
signal line via the terminal c. At this time, since the gate
voltageofthet:ansistorlozissettoa;uedeterminedgatevoltage
by the capacitor device 103, a drain current correéponding to
the signal current Laata flows to the drain region of the trénsistor
102. Thus, the magnitude of the current input to the pixel can
be controlled without being influenéed by the variation in
characteristics of the transistors constituting the signal line
driver-circuit.
Note that, in the case where the switch 101 (signal current
control switch) is not arranged, when the switch 116 is turned
- .into a conductive state, a current is supplied to the pixel
connected to the signal line via the terminal c.
The connection structure of the switches 104 and 105a is -
not limited to the structure‘shown in Fig. 6(A). For example,
the structure may be such that: .one of terminals of th:a ‘switch

104 is c‘qnn_ected to the terminal b, and the 6ther terminal is




via the switch 104, and the other termnal is connected to the swtch 106.
The switch 104 and thejswitch 105a are controlled by-the signal inputted
fromthe ternminal a. Alternatively, the switch 104 nay be arrangﬁg *)?ﬁﬂg\een
the termnal b and the gate el ectrode of the transistor 102, and fhe
switch 105a nmay be arranged between the termnal b and the switch 116.
Incidentally, referring to Fig. 31(A), swtches may be arranged such that
the connection is structured as shown in Fig. 31(Al) in the setting

oper at i off°"2fFtere teokhecgate elestrodéUse dehd S rSIHYL id) f':liogz- 2h@ Bhel N the
I nput opera&i on. The nunber of .switches and the nunber of W'rings, I ch
are arrafigeleFRiPAds efir that swbtichelaba cls toatih di GG E@Mﬁglnﬁt
particulagly, . limted. In the current source circuit 420 of Fig. (A)
the oper tFofPes BYikeht 104, (#ed sty tiese ttd g nee Hat ORheeBAOL DR
perforrreg ifi ﬂukégneousl y.with the operation for inputting the si gnaF’(i nput
oper ationy -t5t ha®pi xEhe “gwktgh i M andrithe 6¢REchal0baCHLE E0RLPELDGR
switch 1 £ switcg 125, a transistor 122 (n-channel type), a capacitor
devi ce 3RS, S+apat nIRBUL et Eremutbe YermagelVES of the transistor 122,

and a transi st £ 1_2116 éf-cg}?nnel type) corresponds to the current-source
circuit 420. e Trenst S o¥ - 18 MG 4asapitcharrangeid bateted PREt  Of

a curreng sistor.. In the current source circuit 420, the switch
124 and the gggg ﬁAégﬁZtﬁﬁ Qe aleptyode of tke d mamghs tors 4021, i agdpthse
current (reference current) is supplied

I nput  Vigyi$gy t ' ~Then
via the 1%@3 ‘Héi’ b arl‘ang’edabetween the terminal b and the switch

116. Incidentally, referring to Fig. 31{(4), switches niay be
arranged such that the connection is structured as shown in Fig.
31(al1) in the setting operation, and the connection is structured
as shown in F:i_.g. 31(A2) in the input. operation. The number of
switcht_as and the number of -wirings, which are élrranged in the
current: source circuit' qnd the connection are not parficularly'
limited.

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

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

_123 for retaining a gate-source voltage VGS of the transistor
| 122, and a transistor 126 (n-channel type) corresponds to the
current source circuit 420.

The ti:ansistor 126 functions as either a switch or a part

~of a current source transistor.

In the current source circuit 420, the switch 124 and the
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termnal b fromthe caonstant current source 109 connected to the current..
line, and a predeterm ned charge is retained In the capacitor device 123.

The charge is retained until the current (reference current) f 1708pR fo0ppm

t he constant current source 109 becones Identical with a drain current of
the transistor 122. Note that, when the swtch 124 is turned O\, since a
gate-source voltage VGS of the transistor 126 is set to 0 V, the

transi stor '_t%élGIIgs turned OFF. Subsequently, the switches 124 and 125 are

turned OF* S Arguterned Mieby les amplieh 6 1R SHAE 94 4 ?qu edqin the
capaci tor de\#&ce 123, the transistor 122 has a capability g‘?é:‘g& oW (r%lgl a

current ffevi ng'S8 mfynFEtEent ol re€puadicey durdenat) Ofs t pigeal vigurhgnt
101 (signal current control switch Is turned 1nto

Id, t, - lfte%:ﬂﬁ Sagéctgro _ _
the conductive e om, ther panstanbweurcent piomice ¢09NeshrEct O e thignal
line vi achggeh%rrii.nal c. This is because the gate voltage of the transistor
122 is set ata prédfet M rRdrredeteypinade chpriges icapeetd Diedeyh Cenk23,
and thusg. : al trent. _corresponding to the signal current Id,ta f 10A5
to the dfg?’ﬁg?‘gg?oﬁg{%?etlr@tr&‘ﬁﬁ Sharoezds reicaiied ainttile tegikpdgof t he

current (+8abrbSchn he. pi xel can be controlled w thout being
i nfl uenc<(ad byr%ﬁgév‘gﬁﬁéﬁgﬁl f%g"é’hm difiss Goms tem tt carteatssotuece 109

constit ub&BEmEHe1 g [ river circuit. Note that, when the sw tches
124 and 125 have béelgﬁﬂt:ﬁ%n&e}gt%i, 8’53 t SuhRenh ebuthe bfansikstomnsigtor 126

do not hawee thait SeaRRnPPLEN result, since the charge retained in
the 24 7 APR 2006 capaci to:gdc?z'%ﬁ%%§si E“HP%@@%@@@G@ aagate theurce :
transi stwsl Vi t ' 1 is automatically turned ON. Here,
tra | f2fe Ve htel £2ARESERLX 1061 5o set to 0 V, the transistor

126 is turned OFF. '

Subsequently, the switches 124 and 125 are turned OFF. As
a result, since the predetermined charge ié retained in the
capa_citrorde,vice 123, the transistor122has acapabilityof flowing
a current having a magnitude corresponding to that of the signal
current I .¢.. | If the switch 101 (signal current control switch)
is turned into the conductive state, a current flows to a pixel
connected to the signal line via the terminal c'. This is because
the gate voltage of the transistor 122 is set at a predetermined
gate voltage by the capacitor.device 123, and thus, adrain current -
corresponding to the signal current Igata flows to the draiﬁ region
of the transistor 122. Therefore, the magnitude of the current
.that is input to the pixei can be controlled without being
influenced by the variation in characteristics of the transistors
constituting the signal line driver circuit.
Notertha_t, when the switches 124 and 125 have been turned
OEF, & gate and a.source of the transistor 126 do not izave the

same potential. As a result, since {:he_ chafge retained ir; the

24




transi stors 122 and 126 are connected in series, and the gates thereof are -
connected to each otther. Accordingly, the transistors: 122 and 126 each
serve as a rrulti-gate'transistor That is, a gate length L of t

transi stor varies between the setting operation and the input (j;g%zfmﬁ)n.
Therefore, the value of the current supplied fromthe termnal b at the
time of the setting operation can be nade |arger than the value of the
current suggg{ed from the termnal ¢ at the tine of the input operation.
Thus, vaff LPB ARG 4R 3abs Wi ¥ s it nebe & tednee S 0aBHe CL PaRs £OPEE | T 2GICES)
di sposed e wee the termnal b and the reference constant current source
can be chiatg $ister. 126 st riekniat icably et tingd OPRL atHexre, O be

conpl eteflr wﬁ é@/ the case where the switch 101 (signal current
control &S n‘g% éﬂdaﬁ&édarﬁmeﬂnnﬁ@tgw inhséefess andrttes datexst he

conduct| ‘#]gr . curre flows via the termnal c¢ to the pixel

connect e & 88&?‘: iE &0 ¢afh Akher: hAoeerdingly s whedimmsimt die
nunber 0E22M ch are arr nged in the current. source circuit, and
t he connect |E{§ir#1§rsze6 r‘%ﬁ[gh gﬁ:’v ‘T‘ w1ti reate peansistpry, Trdterigng to

Fig. 3 hes rranged such that the connection

is struc ree]defz{iéﬂéﬁgv%mﬁ{l%t E?%Y?Hﬁ%?&‘@@ﬁF%ss‘p‘éiaglomram t he

connect iy | t4 r own,, 1(B2) i.n the input operation.

In particul ;?leslidilﬁzflﬂg; cﬁ%f?%f) hgrgtgﬂem %EF’ VelRe Ofe Higacyerent

accumul @@@ﬂi@(ﬁfﬁéﬂaﬁié %ﬂl&ﬁhi% %Q:?qu%ets ot f' Eﬁeﬁﬁfst tr{‘ﬁ,e ogg;%%rfg“r ce
e

circuit 420 of Fig. e operarfl

si gnal é:mtbbn@aagen_ag gg)qu,@  f simul taneously w th the
operation for inputti ng the si S%zﬁ Q%ir}guto(y %% current Supplied trom

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

loads (suchaswiringresistances and Cross capacitances) disposed
between the terminal b and the reference constant current source
can be charg—e_d even faster. Consgquently, the settiné cperation
can be.completed quickly. 1In the case where the switch 101 (signal
current control switch) is not arranged, when ;i:he switch 126 is
turned into the conductive state, a current £flows via the terminal
C to the pixel connected to the signal line.

Further, the number of switches and the number of wirings,
whichare arrangedin the current source circuit, ahd the connection
are not particularly limited. Specifically, referring rto Fig.
31(B), wiringsand switchesmaybe arranged such that thé, connection

-is structured as shown in Fig. 31(B1) in the setting 6pération,
and the connection is structured as shown in Fig. 31(B2) in the
input operation. 1In particular, inFig. 31(C2), it is sufficient
that the charge accumulated in @ capacitor device 107 does not

leak. .

In tl_le cqrrent source circuit 420 of Fig. 6(4), the operation
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operation) to the pixel. Referring te Fig. 6 (C) , a circuit including a
switch 108, a switch 110, transistors 105b and 106 "(‘n-channel type), and a

capaci tor device 107 for retaining gate-source vol tagés VGS of c‘iiﬂem
transi stors 105b and 106 corresponds to the current source ci T Rfift %20. In

the current source circuit 420, the swtch 108 and the switch 110 are
turned ON by a sanpling pulse input via the termnal a. Then, a current
‘(reference current) is supplied via the terminal b fromthe constant
current ‘éoolﬁ dhensdgralt bsehbinguopendtiomp, caitb e By geiat s rmdied
char ge issi r‘_ﬁllt,ai ned in the capacitor device 107. The charge is retained
until t e EYTHHOU el e eperahipnifominpubhindeossyaal CLERAN

source jo&)%rat{eco Sti ntical with a drain current of the transi stor 105b.
At this e, S Hee g egé:tjé‘eel}-ectrodes of the transistor 105b and of the

transi stor 10 onnected to each other, the gate voltages of the
transi st or e%%ggﬂ?eg?rfg’rgi & 6F) 105 dmeuid Anpdudingt Aeswehbaitiltoy, devi ce

107. Then ' swktch 108 and 110 are turned OFF by a signal input via
the terni ﬁg}&g}.h %\Atlbt’hgga??ﬁg, OLF ntQ5P rand e t(@ahasthe k i) i s tzai ned

in the I3 L ,efhe transjstor 106 has a capability of
ARG GRYLEE 107 Ri TR edsnfinuRre yalfages Vids ofur rent

flowing a current having a na

(referemse evaheiktorkf e 101 (signal current control switch) is
turned to the condggtlsi \llggisgtaaligﬂgl ¢ pc%tﬂcv\g_o( &he puggientosesaced to

the 26 ¢ifBRi20Q@6¢signal line via the terminal c. This is because the gate
voltage of the transistor 106 is set to a predeterm ned gate voltage by

In the current source circuit 420, the switch 108 and the
switch 110 are turned ON by'a _sampling pulse input via the terminal
a. Then, a current (reference current) is supplied via the
terminal b from the constant current-source 109 connected to the
current line, and a predetermined charge is retained in the
Capacitor device 107. The charge is retained until the current
(reference current) flown from the c-onstant current sour.ce 109
becomes identical with a drain curreﬁt of the transistor 165b.
At this time, since the gate electrodes of the transistor 105b
and of the transistor 106 are connected to each other, the gate
voltagesofthetrahsistorlOSbandthetransistor106areietained
by the capacitor device 107. |

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

conductive state, a current flows to a pixel connected to the
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t he capacitor device 107, and thus, a drain current corresponding to the
current (reference current) flows to the drain region,of the transistor
106. Thus, the magnitude of the current input to the pixel can b7e 0
control l ed wi thout being influenced by the variation in charact ePF%gq Bs of
the transistors constituting the signal line driver circuit. Note that, in
the case where the switch 101 (signal current control swtch) is not
arranged,. a current flows to the pixel connected to the signal line via
the teritdiat 1ike vhacthe kerminalact erfisis ds bécalige ithvghsharo ke and
the transistor 106 need to be the sane to cause the drain current

corr espo‘#dﬁ#t? tEangd stognaP6cis reet tiaja predeteowipedcyatéyvéoDtagdengr ai n
regi on qi ethe trar%sis or,  106. To be.nore specific, values such as mobility
and t hr eslolaB36H tPRA ViR 1870rand s .andirEdd: needent duertdwpamaiing | n

addi tion, it@,t?Ficg. GHE) he value of WL of each of the transistors 105b

and 106 TRy BeCarbriFaffeterence cnprentlflons fioopbet dvath tegitw aiirrent

supplie _ cqonst gnt rrent source 109 may be supplied to the

pi xel . gﬁire{ ﬁ{e%a%%hset(\fal e of 't -ofthenh Magndiaide oFf thsh curnend inpunsi st or

106 t hatygd 0 ed_to, the constant current source 109 is set high,

wher eby 1:tdhe%h\%r' ? ggg'pggé génc%‘é f?\jcf%‘gs‘éﬁtm‘lt SRR i HRE Henged kiurttent from

the congiaaita iy 09.. Note that, with the current source circuit

420 shown in Fig. 6(C), e setti o) ' t to
R A §F S B FSOReARRRL F Hat Seg iy

make t A gad1 QtheS @GR Cid Gl ave a capability of flowng-a signal 27 7
APR 2006 current can BLe perfio(ilrarrl%icg]'si mul t aneously with the input operation

for inputtingnbe ehapalinChhé ¢lsd Ankle 'Pljlé(%le.tch 101 (signal current
control switch) is not arranged, a current flows to the pixel
connected to the signal line via the terminal c.

At this time, characteristics of the transistor 105b and
the transistor 106 need to be the same to cause the drain curfent
corresponding to the signal current Taata to flow precisely to
the drain region of tpe transistor 106. To be more specific,
values such as mobility and thresholds of the transistors 105b
and 106 need to be the same. In addition, in Fig. 6(C), the value
of W/L of each of the transistors 105b and 106 may be arbitrarily
set, and a current proportional to the current supplied from the
constant current source 109 may be supplied to the pixel.

Further, the value of W/L of the transistor 105b or the
‘transistor 106 that is connécted to the constant curreﬁt source
109 is set higﬁ, whereby the write speed can bé increased by
supplying él large current from the constant current source 109,

Note that, with the current source circuit 420 shown in
Fig. 6(cC), the setting operation for conducting settiné to make

the current source circuit have a capability of flowing a signal‘
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The current source citcuit 420 shown-in each of Figs. 6(D) - and 6(E) has-
the sane structure as that of the current source circuit of Fig. 6(C),
except for the connection of the switch 110. In addit’ion, since thapRr 2008
operation.of the current source circuit 420 of each of Figs. 6 (D) and 6
(E) confornms to the operation of the current source circuit 420 of Fig.
6(C), a description thereof will be omtted here. Note that, the nunber of
swi tches_and the connection structure are not particularly linited.

Speci f i c‘é‘l‘ﬁenF &3y PpRpTEermdy Si&ll@&)a,neuﬁsﬂi)gﬁiﬁﬂctﬁ:‘é/\ﬁ_hﬁtﬁso;g&ya

arrange iUCh th€ the connection is structured as shown in 1?C1) in
the sett IRt h%nﬁlsmglc@uneentonm shet pageured as shown in Fig.

31(C2) |nthe‘{ %ut operation. In particular, in Fig. 31(C2), it is
sufficient that'§FETE §°HEPe ¢irewbt cﬁ}ihshbwn ie\saxth bE7FEges 6 (1) | eak.
The numgls CH(EW d t he nunber of swi tches, .and the connection
structures are no %aﬁ"l}? ARTE ISETUGE YRR aRcthat |offy the Riurradf Aguisedi I cui t
i ncl udi Qﬁ-l?ﬁ b, 95c, 195d, and 195f, a transistor 195a, and a
capaci t or devi ce cotresPIfRE % Hre araractsion o diteuiwitdmn the

current 130S0URGE shown in Fig. 32(A), the switches 195b, 195c,
195d, and 195f zfr\dei% 1;1ne'd rﬁ‘%l@ﬂﬁFaFﬁﬁﬁt ofi sheheurwenitnalowcelhen,

a CUT T Rl rick 1SUPPh the constant current source
109 connected to thgd%a/uél?e%?%lqt mﬁ\?ﬁ‘r"%d@ % FPREQTREdyEhe opematdiomed i n
Const ant curren Lot SORsHR, etxtlE © S o Hiss el hag Agserdption: of

constant current source 109 becones |

the trakbheskof #9373 bty q.l\grteches 195b, 195c, 195d, and 195f are
turned

Note that, the number of switches and the coﬁnection
structure are not particularly limited. Specifically, referring
to Fig. 31(C), wirings and switches may be arranged such that
j:he connection is structured as shown in Fig. 31(Cl) in the setting
operation, and the connection is structured as shown in Fig. 31(C2)
in the input operation. In barticular, in Fig. 31(C2), it is
sufficient that the charge held in the capacitor device 107 does
not leak. The number of wirings, the number of switches . and
the connection structures are not particularly limited.

Referring to Fig. 32 {(A), acircuit 3.nc1ud1ng sw1tches 1950,
195c 1954, and 195f, a transistor 195a, and a capacitor device

-195e corresponds to the current source circuit. In the current
-source circuit shown in Fig. 32(A), the switches 195b, 195¢, 1954,
and 195f are turned ON by a signal input via the terminal a. .Then,
a current is supplied via the terminal b from the constant current
source 109 connected to the current line. A predetermined charge
is retained in the capacitc_::r Qevice 195e uﬁtil"the signa]j current

supplied from the constant current source 109 becomes identical
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OFF by the signal input via the terminal a. At this time, since the:
predeterm ned charge is retained in the capacitor device 195e, the
transistor 195a has a capability of flowing a current having a nmagnitude

corresponding to that of the signal current. This is because the_?g 20
voltage of the transistor 195a is set to a predeterm ned gate vol tage E)y
the capacitor device 195e,and thus,  .a drain current corresponding to a

current {ﬁ;e‘ge@%e. current) flows to the drain region of the transistor
195a. I n Thi & sTHE! QUTXer et theuppinsiistort besaut side via the term nal

c. Note that,m,lnt current source circuit shown in Fig. 32(A), the
operation for Tsﬂeetr}‘"l H:S“at ¥ GPeSnL958ur 885¢i.r £85d, t an@al®58 arepalthdd y of

fl ow ng ' C ent .cannot be performed sinultaneously with the input
oper at i oeﬁf Psflé’g'n ?h%u#{é%ﬂi RS §id& tgeuw@ﬁin@b a-heAgi kbis time desimald v,
when a s , by the signal input via the termnal a is ON, and
al so, hd g&%ﬁ%%ﬁ%hg@ CBRRAECLT 28t AGReoL bty amsn it devicadose, t he

t er m nalghet +RPRLS ected to other wiring of the other potential.
Assuni ng t hat thes\%\n&rribﬁggg%g{aesnfai %?p?gi‘i%EYéé%ﬁtlé'in yLuspembpavidage any

val ue ag megaidsa¥lchs ial spfficient to flow .a current flow ng
fromthe terg%i nal 'bcasrlétsgggagkgpgﬁefﬁgtpﬂ yth‘?/oﬁjfj%{ﬁl \ﬁ:}brmii‘peTngpt ed ?s
an e connection are no

t , i tch
an exanmilsebebauget Bk %%E%i?‘?gg%?,%frz ??§%§J§1;q1@§9%@(igg sedn&o32( C)

particularly limted. ,

Wi ri ngs paedeteiring hes gEve b@lﬁ&é?g‘?ﬂf%é%%&c%ﬁoé&%@gé) rl%%%t?l ;Hgkltzgga in the

struptured as shown in either . ( . .
set ti ngaofeashi otrrend ddir SAIVIHAGd G rteht tleBRretid akRett) "

Fig. 32(B2) or 32(C2) in the input Operation.
flows to the drain reg.ion of the transistor 195a. in this state,
a current is supplied to the outside via the terminal c. Note
that, in the current source circuit shown in Fig. 32(A), the
operation for setting the current source circuit to have a
capability of flowing a signal current cannot be performed
'si@ultaneously with the input operation for inputting the signal
current to the pixel. Incidentaily, when a switch controlled
_l?y the signal input via t_he terminal a is ON, and also, when a
current is controlled not to £low from the terminal c, fhe terminal
c.needs to be connected to another wiring of the other poten;:ial.
Assuming that the wiring potential is represented by Va, Va may
have any value as long as Va is a potential sufficient to flow
-@ current flowing from the terminal b as it is. A power supply
voltage Vdd may be adopted as an example. |
Note that, the number of switches, and the connection are
notparticularlylimited. Specifically, referring to Figs. 32(B) |
_‘an'd 32(C), wirings and switches may be arranged such :l;hat the

cpnnection is structu:;ed as shown in either Fig. 32(B1) or 32(C1)
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The nunber of wrings,. the nunber of sw tches, and thga connection
structures are not particularly limted. Further, in the current source

circuits 420 of Figs. 6(A) and 6(C) to 6(E), the current-flow di r‘?CAFjROZBﬁB
(directions from the pixel to the signal line driver circuit) are the
sanme. The " conductivity type of each of the transistors 102, 105b, and 106
may be of p-channel type. Fig. 7(A) shows a circuit diagramin which the
current - dj iogn (direction fromthe pixel to the signal |ine driver
ci rcui t)j[l:l gwtl%eéég‘rgr%?ga CTRAELPR arRRd Bhe 10onreciion niFi gtré¢yredsaset to
be of p-ghaAp t I g. W th the capacitor device arranged
bet ween t he g:jt’% %’?\gh?%gﬂs:%m%géﬁ%beﬂrv%%ﬁq}]em side cenpst onératicn es,

t he gat emgoW VN be, mai ntained, Further, Figs. 7(B) to 7(D)
show circuit hg;ﬁ’aegrg%rs Im |'c§hfa%um%‘"cﬁ Ontvi Fehe s r@&%ﬁ@(@&@ﬁdmns

f rom t hes i@ utds thee S | river _circuit) are the sane, and the
transi stors 105b and eloﬁﬁ%ﬁi%%jgg.iﬁ'@&e@o 6(D) are set to be of

p- channel typ&udtider 336ALKsN e where the transistor 195a is set
to be of p-channel type in téh‘g&glf%ggor%r%? F§uits 4gP oL Fig5- &fons a
case wheird 6HE )t ansi(BYOr £hd 22y ARch £ 267 8l Casel .40 be of _p-channel type in
the structure of Fig. 2( B) . Referrlﬁgzgg%@;ll?]g.e%tsforhs c(i‘i’c‘iﬁ)cfhr?{b? ddiovy

swi t chexhkOpized tdlbheasigmasiSidy Ltor device 103, and the
like corresponds to the c%rrent so%ﬁ’ecffg%?’t%ﬂhi gre3BtR) S WT r esPonds to

cUrent Tourco o1 PouLt o F1 8 SSCA - (He (PRSI FLgateoht W Tes
bet weenMalfe beetofi Py dhparatll aiype .
Fig. 7(A) shows a circuit diagram in which the current-flow
direction (direction from the pixel to the signal line driver
circuit) is the same, and the transistor 102 shown in Fig. 6(a)
is set to be of’péchannel.type.- In Fig. 6(A), with the capacitor
device arranged between the gate and the soﬁrce, even when the
rsourcepotentialvaries,thegate—sourcevoltagecanbenwumtained.
Further, Figs. 7( B) to 7(D) show circuit diagrams in which the
current-flow directions {(directions from the pixel to the signal
line driver cirquit) are the same, and the transistors 105b and
106 shown in Figs. 6(C} to 6(5) are set to be of p-channel type.

| Fig. 33(A) shows a case where the transistor 195a is set

to be of p-channel tjrpé in the structure of Fig. 32. Fig. 33(B)

.shows a case where the transistors 122 and 126 are set to be of

p-channel type in the structure of Fig. 6(B).

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

corresponds to the current source circuit.

Fig. 35(a) corresponds to the circuit of Fig. 6 (A) which
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of the current source and the input operation. Specificallyz t he _
connection is structured as shown in Fig. 35(B) in Vth!e setting P}g\%g&atlon
while the connection is structured as shown in Fig. 35(C in't [t
operation. Thus, the gate width Vdeffers. Therefore, the value of th?-
current supplied fromthe termnal b at the tinme of the setting operation
can be made larger than the value of the current supplied fromthe term na
c at the time _of the input operation. Thus, various |oads. (such as wring
resi st aﬁ@egaﬁﬁayd‘?‘l@s’f acilbathe SunftesgosedrbetadarmuittheftRigi BEKA)H and
the .reference cons%ant current source can be charged even faster. B
Consequg'mel TApRESLEFIIHS YREth Worrriers betvespl thede tuing bperabient hat ,
Fig. 35 §Eh ‘the circuit of Fig. 6(A) which is partly nodified. In .
addi ti ofr the SYEat Sonrge 2 Ir?'eapmnvég Opteé?,:tfl@fn_ -ﬁxgggbéilgi?nér.?’z

i rcuit h LR, Flg., 6 and fo the circuits shown i .71, . ,
Ii: grg u33?3% g&ﬂ’éﬁ&"a ‘gitsh%QW‘ﬁéurE\Btaf gharo %%Ftsaflﬁiﬂf?’); ?gmzé‘grxi?u[ get .
circuit Ln Fi.gs. an a curren QwWs :
si gnal %ﬂ%%% ) |hv§'JrEl ig?“r gg‘f‘"t ;b%%}éf‘?‘_ EﬁeEEEPFIEHFE%PS?Iﬁgngp:‘ ég?anﬁngi tg Egl

I xel t 1O ' ' clrcui ut al so may .

Ioi ne dr |g\?tépqc?¥1c8?{a %%Bﬁ%géé)%ﬁ%F%orfhe 'Iﬁﬁ“}se'ct'ﬁh@n gate E‘:’ngzﬁ‘urre Q?Ffrgag -
depends I X : case er
tho o1 gnal o Fresy Fuer vaked - old ol e{s_,unl“s@g»e% %\Wg‘o?é(ft Fazn;bam
source) baY BRe CRARGESE Lt \é%dig@% L2l apoyer squ -
rana: oy 103, 105b, 31 7 APR: gfp%étéﬂfé’zf’ag‘nﬁgl% ﬁaﬁa%sétge VE'S be of
p- channehet y@kué RFtHe durréde Suppifiled £Lom e T 1B 238N L0 Mdd,

the transistors

of the input oper_ation. Thus, various loads (such as wiring

resistances and cross capacitances) disposed between the term_inal
bl and the reference constant current source can be charged even
faster. Consequently, the setting operation can be completed
‘quickly.

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

Note that, in each of thé current source circuits shown
Vin Figs. 6, 7, and 32, a current flows from the pixel to the signal
line driver circuit. ‘However, ‘the current not only flows from
the pixel to the signal line driver circuit, but also may flow
from the signal line driver circuit to the pixel. The direction
of the current flow dépends on the pixel structure. In the case
where the current flows from the signal line driver ciréuit to |
the pixel, Vss (low potential power source) may be cﬁanged to

Vdd (high potential power source), and the transistors 102, 10Sb,

31




102, 105b, and 106 may. be of n-channel type. Note that, in all the current
source circuits descrilbed above, the arranged capacitor device nmay not be
arranged by being substituted by, for exanple, a gate capacitance of a
transistor. In the circuits of Figs. 7(A) to 7(D) and 33(A aﬁdAEﬁSmﬁ),

wi rings and switches may be arranged such that the connection is
structured as shown in Figs. 34(Al) to 34(Dl) in the setting operation,
and the nnection is structured as shown in Figs. 34(A2) to 34(D2) in the
i nput opé%ét'i 42 - TRBANLAG evaxh foes wiettc lhesbe ol g-ehanGErt\ie Wil iFAGE &€ not
particul rll%l_i mted. Hereinafter, a description will be nade in detail
regar di n& &0opdfat 7 on¥ssimah de whanged dor ¥ddci nadi theotrBhgistbrsd) , 7
(A, 6((% to %%@ and _7(B) . to.7(D). To begin with, the operations of the
current &0drcélCPrc@Pfs 196 mpysbegEK) n-ghdnneA) twipkel. be described with
reference to Fh + i?) 1c:i gs. 19 A% to 19(C) schematically show paths of a
current flow g &nbRFtci 18 31T etRerepaBTent gsounce Dyishontst Besceihegonshi p
bet ween sggvguréﬁgt.flowi ag through each path and the time in witing the
signal current to tné LIFFeRPashyeE davics may maf: be avy & geddysbeling

rel ati ongfyj he _voltage accunul ated in a capacitor device 16,
that is, thgtggtﬁgggbétgofoﬂ‘ 19¢ 3, 9atpFRpachtange ofh@ thansisborn

bt b7 2 SR 0of s ST o 4y e Ebast o
wi tches 55 SR SORETEAES dy BLTE S D Hhaf i acuoeRenkiong o
i\g‘p; glhlt giszfsbltfhﬁid‘ﬂﬂred HEehdknlen WPGL eSS A AT AT $4Qhn )"YNBLEL slgté’ieri‘gt es @
-operation, and the connection is structured as shown in Figs,
34(A2) to 34(D2) in the input operation. The number of switches
Vand the number of wirings are not particularliy limited.

Hereinafter, a descriptionwiil be madé. in detail regarding
rthe operations of the current source circuits of Figs. 6(4), 7(A},
§(C) to 6(E), and 7(B) to T(D)-. To begin with, the operations

- ‘of the current source circuits of Figs. 6(A) and 7(A) will be
described with reference to Fig. 19.

Figs_, 19(A) to 19(C) schematically show paths of a current
flowing amoilg circuitelements. Fig. 19(D) shows the ré,lationship
between the current flowing through each path and the time in
writing the signal current to the current source circuit. Fig.
.19(E) shows the relationship between the voltage accumulated in
a capacitor device 16, that is, the gate-source voltage of a'
transistor 15, and the time in writing the signal current to the
current source circuit. In the circuit diagrams of Figs. 19(3)

X to 19(C), numeral 11 denotes a reference constant curreI;t source

. (hereinafter referred to as constant current ‘sourée) . Switches
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device, and nuneral 17 denotes a pixel. Further, the circuit including the
switch 14, the transistor 15, and the capacitor device 16 corresponds to a
current source circuit 20. In Fig. 19A outgoing lines and synohRR 20§
illustrated. In Fig. 19B, 19C the outgoing lines and synbols conformto
Fig. 19A so that the description thereof will be omtted. A source region
of the transistor 15 is connected to Vss, and a drain region thereof is

connect egzt?&j{je cgnstant current source 11. One of electrodes of the
capaci t of *d&/} t&2¢B are a semheenductorvies iddisasing aewalt diih g FaRSESLRT 15)
and the ngr eigﬁg ode is connected to the switch 14 (the gate of the
transi st of Eg}. No4sst Bt Bragsister 1 whanyal 4 & deaotkshal dhpgci b6

gat e-sou&((ga@ixgltglgg of the ,transistor 15. The pixel 17 is fornmed of alight
emitting devrce, 8%t PUARFRL ot 7 depptespeal pkuel Therurigidr enitié | @ireeyE ce

I ncl ude , cathode,. .and a light emtting | ayer sandw ched

bet mens%ﬂﬁtgl%%gg ‘éﬁ% 1 tgba}ﬁod@elwémﬁ%smclﬁj cand orhe tdwpaat bode i s

referredsd®i QRROSI 1 | ectrode when the anode is used as a pixel
el ectr ode, (géndlét @ anot eoq«fs szé’f & FEFTLHa§oBREcoppsSLE 2Pect¥mdEigvhen t he

. cathoder 9, q,sppg : | xel, el ectrode. The_light emtting |ayer can be
formed of a knom&ﬁ%‘a’tligg% ;é?'ldna PdF; gre #H'tlﬁg%”?t@ﬂe IndhtgedaBing
| ayer hasd Wanrd bushdses: LN |.ayer. structure and a |am nate
structure, and anyggg%ﬁgfltiﬂégs r‘gc m%lsrréﬂ?“lfé’mbéi@dﬁ'lﬁurﬂ%s‘&rﬁi@ﬁ n the

| i ght ergHd id&d@ﬁiquwﬁi%ﬁeﬁm&%@f%eéﬂ uorescence) in returning

froma singlet excited state . t.normal state and |1 ght

ﬁ(r)nr ?ni : Ogt}(a PQ?S\EF?&E?@%@%ﬁ)h Nof QIHY U0 51+ QT Pstil pcl:c%neeé(i(::éé etgo S‘/;[s%f,e to a
and a drain region thereof is connected to the constant current
source 11. One of‘ electrodes of the capacitor device 16 ig
-conngcted to Vss (the source of the transistor 15), and the other
electrode is connected to the switch 14 (the gate of the transistor
15). The capacitor device 16 plays a r@ale of holdiﬁg the
gate-source voltage of the transistor 15.

Thepixel1l7 isformedof alightemittingdevice, atransistor .
orthelike. Thelight emittingdevice includes an anode . acathode,
and a Yight emitting layer sandwiched between the anode and the
cathode. 1In this specification, the cathode is referred to as
the opposite electrode when the anode is used as a pixel electrode ‘
and the anqde is referred to as the opposite electrode when the
.cathode is used to as a pixel electrode. The light emitting layer
can be formed of a known light emitting matérial. Further, the
light emitting layer has two structures: a single layer structure
and a laminate structure, and any one of the structures may be

- used. f’..um:_i.nescence in th_e light emitting layer includ;s light

eémission (fluorescence) in returning from a singlet ez'ccited state




both of the two types of light em ssion may be used. Further, the |ight
emtting layer is faormed of a known material such as . an organic nmateri al

or an inorganic material. In practice, the current solrce ci re,uAP‘§ 2@@ S
‘provided in the signal.line driver circuit. A current corresponding to the
signal current flows via, for exanple, a circuit elenment included in the
signal line or the pixel, fromthe current source circuit 20 provided in.
the sig ine driver circuit. However, since Fig. 19 is a diagramfor

I
bri efl yr@x%f‘SFﬁ‘P § ke and Habtemissd on (Hhasmnsts goanengi b e toeRshgnt
current “F%ptll. the current source circuit 20, and the pixel 17, a
det ai | ed 1T Sst7aPLEh SRCitRA statet tireai RovMdl takthtdi r Bithar oper aki on
(settingRe3 Ltgl@ ‘% lI:he current .source circuit 20 for retaining the
signal current I'dsts"%i FYPBE QEcLioBEPBISTLOMAIY e use@) EndtBEE|).
Referri pghet 9361 he switches 12 and 14 are turned ON, and the
switch 13 is:I'tglll}{rlngrc]}g(:gx—'lta.g ﬁrﬁgegi Rt ored i 4 knawspmaderfiadmsubb asnst ant
current gnSeHGe ikl l.0 to the current source circuit 20 fromthe
const ant cu??ghﬁ sggﬁggi%}.giiaPhF§°FﬁﬁB?q:m§t85FPént flows .separately

circuit 20, as shown

t hrough currem ihe |l Z 1.0 the current source

in Fig. 19(A). h |,g.8%%eoj %m@‘i’%&“ PRFECLORERFRLE Nb diSepEOVddsdyint he

rel ati obRBI Pigha€X =11 + 12. The nonment the current
igha ﬁr@%@v&sckgﬁhﬁt. I;L C?mte cffregmeglﬁg 13 a«‘;]@% i s

starts to. flow fromthe econstant ~ current \ .

bocorchmaly 12 o 0 anaotdare - e Herhit AR ndfods O
in the signal line or the pixel, from the current source circuit
20 provided in the signal line driver cilrcuit. However, since
Fig. 19 is a diagram for briefly explaining the outline of the

_ relationship among the constant current source 11, the current

Source circuit 20, and the pixel 17, a detailed illustration of
‘the structure is omittéd.

' First, an operation {setting operation} of the current
source circuit 20 for retaining the signal current Ig.¢s will be
described byusingFigs. 19(A) and 19(B}. Referringto Fig. 19(a),

- the switches 12 and 14 are turned ON, and the switch 13 is turned
. OFF. The signal current is supplied from the constant current
source 11, and flows to the current soufce circuit 20 from the
qonstant current source 11. At this time, the current flows
_separately through current paths I, and I, in the current source
circuit 20, as shown in Fig. 19(A). Fig. 19(D) shows the
relationship. Needless to say, the relationship is expreésed
‘as Xaaa = I, + I,. |
The moment the current starts to flow from the ;onstant

cuprent source 11, since no charge is held in the capacitor device
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Charge is gradually accunulated into the capacitor device 16; and a
potential difference, begins to occur between both electrodes of the
capacitor device 16 (Fig. 19(E)). Wen the potential ‘difference between
both the el ectrodes has reached Vth. (point Ain Fig. 19(E)), 7tRR 200§
transistor 15.is turned ON, and > 0 is established. As described above,
since ldata =11 + 12, while 1i gradually decreases, the current keeps
fl ow ng. Charge accunulation-is continuously perforned in the capacitor
device 1886 hgepbrmiatoxnrs ere0FF behveorababhyt he, & Cg{}adf:s of, fthe
capaci tor_device 16 serves as the gate-source vo?fag% o? fhe “®Fansi&tor
15. Thus@Tehg&s§abadehadlation in the capacitor device 16 continues unti
t he gate-source voltage of the transistor 15 reaches a desired voltage,

that is, a gat®B3Egeds gshdugd lyhaccumillavedt fierd RS bapAEL L5ridePeed | OWN
| data. When charge accunul ation term nates (B point in

W th the-éurreat
Fig. 10 }§y)an e RAFGHHal 191 Efepande obkgins Fitot kescurs ilaSrddie i, 15 1 S
fully ONgldpte, L2.Ls established (Fig. 19(B)) Next, an operation (input
oper at i ony°T oY OPABUPT | Het fePacitenaflevicechs (Haga Lo(ENE. pivialn WHd be
describqg% i Fig. 19 (C . In Fig. 19 (C , the switch 13 is turned
ON, and 'gg%ﬁ?g%é‘sé&r‘?%?d £Awgee batheatheOplecsivode sahas atkaictial PEd
charge ifbéE%fiAii %He cggiﬁhSOr device 16, the transistor 15 is ON. A
current “correspondi 8't Si5h§|t€%m$éﬂtorlkﬁwi3(tdwnEdVOH'tawdSIgtCh
13 and graqa+ag§r iéP agd a gredetqrnined signal current Idata 35 7 APR
2006 i s ‘suppl 8dP3"PRE%i «BF descrified ebave. wiaiwd Nad ranst Shownide i S set
to operate gﬁ&éﬁfragbggarsggl,onﬂhg Vglqurfengch?cese%usr Cgigvrzjillg . Charge |
accumulation is continuously'performed in the capacitor device
16.
The potential difference between both the electrodes of
the capacitqr device 16 serves as the gate-source voltage of the
transisto;' 15. Thus, charge accumulation in the capacitor device
16 continues until the gate-source voltage of the transistor 15
reaches a desired voltage, that is, a gate-source voltage that
allows the_transistor 15 to be £flown with the current Taata. When
charge accumulation terminates {Bpoint in Fig. 19(E}), the current
I, stops flowing. Further, since the TFT 15 is fully ON, ITaata
= I, is established (Fig. 19(B)).
Next, an operation (input operation) for inputting thé
.signal current Ig., to the pixel will be described by using Fig.
19(C}. 1InFig. 19(C), the switch 13 is turned ON, and the switches
- 12 and 14 are turned OFF. Since a predetermined charge is held
- in the capacitor device 16, the transistor 15 is ON. & current

corresponding to the signal current flows to Vss via tﬂe switch

13 and transis_tor 15, angd a predetermitied- signal current Tg,:.
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voltage of the transistor 15 varies, -a constant current is supplied to the
light emtting device.;In the current source circuit-20 shown in Fig. 19,

as shown in Figs. 19 (A to 19 (C , the operation-i$ divided i7n
operation (setting operation; corresponding to Figs. 19(A) and 1%?5@@ for
conpleting a wite of the signal current Idata to the current source
circuit 20, and an operation (input operation; corresponding to Fig.
19(C)) for inputting the signal current Idata to the pixel). Thén, in the

pi xel , alBFiRPtied Budhle pdxea .t hatltighé tamd,! WRSn YRYI £RahBi gggr nce
with the input signal current Idata The current source circult of~ Fig.
19 i s notS&flabPopesatseihe sahgrabtonatdditgr 0peEAti ORha kb | L
operation sinultaneously. In the case where the setting operation and the

i nput opt?at9h ofdere tvaneigbefdibmea ke sTub it tcubteh €38l sudpi 'l I ent
source ¢j rc%J}_iFts are preferably provided to each of a plurality of signal
lines eath URewhightemibkiegideviceh a plurality of pixels and which are
provi ded in ahllpi xgll ortion. However, if the setting operation can be
performed wit Hith t8epSRFERnt finunge sArehiba2Gishosin torRiant 10Ja48 sHowiot

e SRR e 5 eEmos g ok shamaas 46 e b
of Figs. (g tBetdi (G is of n-channel type, the transistor 15 naybe of
p- cha_nne(léeq{ yprf , og)ferc%:&p)éle. CRIEPFEAPEIBO R éa%r 1PKa)casd 1B k) tflox
et or 11 RamE S g B RE Enel ¥R o] iSten i sl 66 dhetciebhen hisourmar f ont
source, ;ﬁ%&ﬁ@%o@zaﬁﬁ 5314 o(i)%(i:%t%ro% ?1%8&"?36‘%&3&9 EZ\':VoiJ:CI:Eéz.c.;};»01ui:i.n<_:; to
' 'Fig. 19(C)) for inputting the signal current Taata to the pixel).
Then, in the pikel, a current is supplied to the light emitting
. Gevice in accordance with the input signal current Taata -
The -current source ciréuit 20 of Fig. 19 is not capable
of pérforming the setting operation and the input operation
simultaneousi’y. In'tﬁe case where the setting operation and the
input operation‘need to be performed simultaneously, at least
two current source circuits are‘preferably'provided to each of
a plurality of signal lines each of which is connected with a
plurality of pixels and which are provided in a pixel portion,
However, if the setting operation can be performed within a period
during which the signal cufrent Liate 15 not input to the pixel, -
.only one current source circuitrmay'be provided for each signal.
line (each column). |
Although the transistor 15 shown in each of Figs. 19(a)
t019(C)isbfn—channeltype,thetransistar15maybeofghchannel

type, 'of course. A circuit diagram for the case wfxei'e the

transistor 15 is of p-channel type is shown in Fig. 19(F).
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having a sw tching function, nunmeral 35 denotes a transistor, numeral 36
denotes a capacitor deyice, and nuneral 37 denotes &-pixel. The circuit
including the switch 34, the transistor 35, and the capacitor ?:A\chlﬁﬂﬁ%
corresponds to a current source circuit 24. The transistor 35 i f
p-channel type. One of a source region and a drain region of the
transistor 35 is connected to Vdd, and the other is connected.to the
const ant cgrre t source 31. One of electrodes of the capacitor device 36
i s conneBPEGTTLRNER Fifhd 18KE Jot hemephk al ddaotescdreFeirethdeocbhist st ch
36. The _gcapacitor device 36 plays a role of holding the gate-source

vol t age & r%ﬁé’ﬁ?%‘ﬁé?%t SwidchegdR ke 84 edch heeca semiiconductercdéeubd 24 of
Fig. 19( )av .S si m%gr to the operation of the current source circuit 20
descri bed 4b8Ye? BYAERPLIRG, THREtigR: chtmpral 35 rdenobes anticabssstod,

descri ptj reef .will be omitted here. In the case of designing the
current ggﬁ?‘%gicggcgfefm%ﬁsvﬁ ERAPARL tRE| devigeof and hounenati 37 odedStés

changed wi b9 c [ the current-flow direction, the circuit diagram of
Fig. 7(A§’lvI fr)rayg%é :@?‘%r‘ge!ﬁ%%%ft hb‘?‘éf't‘%%giwqci Pigeh 3he the reransisvor
directiofgi saide in Eig. 19(F), in which the transistor 35 is of
n- channel " type. hﬁggg)g%g&otroflegéﬁﬁcéﬁW?’?th@dab@@mttme and
the sourggr&hithgqtransi stor 35. The source potential of the transistor 35
vari es between the setting operation and the input operation. However,

even when t he MEuUNGe RS L fo 1 37,7 APR 2006 transistor 35 varies,
since the gate-source vol taggisf g'sr &%Png&?nn?ﬁe SB&r at P8 9% M IHEYY

| pl enenteglion and a drain region of the transistor 35 is connected to
Vdd, and the other is connected to the constant current source
31. One of electrodes of the capacitor device 36 is connected
to Vdd, and the other electrode is conneéted to the switch 36,
The capacitor device 36 plays a role of holding the gate-source
voltage of the transistor 35.

Operation'of the current source circuit 24 of Fig. 19(F)
is similar to the operation of the current sourcé circuit 2¢
describedabove;exceptforthecurrent—flowdirection,andthus,
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. 7(A) may be referenced.

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

oOperation. However, even when the source potential of .tﬁe
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Next, operations of the current source circuits shown in Figs. 6(C) to.
6(E) and Figs. 7(B) fo;7(D) will be described by using Figs. 20 and 21.
Figs. 20(A) to 20(C) schematically show paths through which a c r%m

flows anong circuit elenments. Fig. 20(D) shows the relationship 'bet @ﬁn
the current flowi ng through each path and the tinme in witing the signal
current ldata to the <current source circuit. Fig. 20 (E) shows the '
rel ati onshi p between the voltage accunulated in a capacitor device 46,

that is, ®Resdatersthvesies, i agese thd yansi-sbarsedio Puyd4ds POt RE4li M8 i N
witing e signal current Idata to the current source Circuit. Farfher,

in the cirPEuPPeHR&4PBNESOROFIRGELy28MPLeen?8@C), numeral 41 denotes a
ref erence constant current source (hereinafter referred to as constant
current sourceMe%¥: ePaFRtions oS the cuewentndvairer deytaetBaNho@nain
SW t chi nigifuncéieg, nunerals 43 and 44 denote transistors, nuneral 46
denotes a-g3pa rtYRAEk and Fdgsund(B) 49 0Dt esla bex@bsciipegi Hpui t
i ncl udi rllgsilqg putch 42, the transistors 43 and 44, and the capacitor
devi ce 46 - corresporfdsaP8 Al curfidg . 20Je toi RAGC) SShenmatFeallPMhow

out goi Ng, -4 nd.synpals are illustrated. In Fig.20B,20C, the outgoing
i nes a?%ag‘/%bo g 6‘n‘¥‘b+$f‘?ﬁo°‘|t¥’@?~n§GA°§§ aMeRY CHaciddrelenenhs . t tRi@of Wi | |

Ves, and oot STRMECERE FURLBnenib BReencthe samrendoRbouhng Gt
s, “and 5 Pa 1 P08 CR Pl FeliiicERe el s ot i a4
oy oy et SRl 00520 ) GG L L5HLR S e e
'-the voltage accumulated in a capacitor device 46, that is, the
gate-source voltages of transistors 43 and 44, and fhe time in
writing the signal current I4,:; to the current source circuit.
Further, in the circuit diagrams of Figs. 20(A) to 20(C), numeral
41 denotes a reference constant current source (hereinafter
referred to as constant current source 41)., a switch 42 is a
semiconductor device hav.ing a switching function, numerals 43
and 44 denote transistors, numeral 46 denotes a capacitor device,
and numeral 47 denotes & pixel. The circuit including the switch
42, the transistors 43 and 44, and the capacitbr device 46
corresponds to a current source circuit 25. InFig. 20A, éutgoing
lines and symbols are illustrated. 1In Fig. 20B, 20C, the outgoing
lines and symbols conform to Fig. 20A so that the description
thereof will be omitted. |
A source region of the n-channel transistor 43 is connected
to Vss, and a drain region thereof is connected to the constant
curreni_: source 41. A source region of the n-channel tr;nsistor

44 is connectc.ad to Vss, and a drain region thereof is connected
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43 and 44), and the other electrode I-s connected to the gate electrodes of
~the transistors 43 and; 44. The capacitor device 46 plays a role of hol ding
gate-source voltages of the transistor 43 and the trdnsistor 44, Note
that, in practice, the current source circuit 25 is provided i hAPREISi gnal
line driver circuit. A current corresponding to the signal current ldata
flows via, for exanple, a circuit elenent included in the signal line or
t he pi xe+: to the | ight emtting, device fromthe current source circuit
25 pr ovFABFeTRiNTEL 48 ghihe bive Huiver Oné bEE Loc HOWYSE £ 13 KEpdiPtop 20 | S
a diagramfor briefly explaining the outline of the relationship anong the
const ant “ElYent shtreenuectedete Wsentths aoweces re£li the Srransh st @i xel
47, a delgile‘g *2% ustration of the structure is omtted. In the current
source cITc of 3¢ gthepothar silgetrofie tilse donmesitdd it X hd e
transi sté)_{eélﬁ_oaée g}rg tant. Hereinafter, using different reference
synbol s, @ Case wh ?:E“r?et?lai‘éé-sctpltshéfit anfs# 4t or'Bhed Tapuk oBrdevaent i cal
and a ¢ e .the spizes ate nmutually different will be descri bed.
Referri %@P?g?Ei B&° ?odf i5°§tdgl%9?€?‘?°vﬁ§emletam @ft the Simass iaftdhe
transi sty re mutually identical will be described by using
o] Sﬁh&%ﬁé@éﬁ’ﬁ%&% A 43

the signal current ase where the sizes of the transistors
signal current

and 44 are nuy I Lffere 1Ll be described by using a

| datat and a g?g%a?éhggﬁrgﬁt{%%‘\g%ﬁ??' Nt ‘f‘ﬁ‘é‘fel%hegmyr%gﬁgxcum A% dnsi stors
43 and ptoiiedet §pM 3 he val u 9 7 APR 2006 of W(gate wdth)/L
(gate | ength) of eachgﬁga%%# %I"—Hx}est a &TcaSdTEMdte t hd sicaryesit t he

transi Stﬂh:ﬁ:eé%o&ﬁfing to the signal current Laata £lows via, for example,

@ circuit element included in the signal line or the pixel, to
the l_ight emitting device from the current source circuit 25
provided in the signal line driver circuit. However, since Fig.
20 is a diagram for briefly explaining the outline of the
relationship among the constant current source- 41, the current
Source circuit 25, and the pixel 47, a detailed illustraﬁion of

" the structure is omitted. |
In the current source circuit 25 of Fig. 20, the sizes of

the transistor 43 and the transistor 44 are important.
| Hereinafter, using different reference symbols, a case where the
sizes of the transistors 43 and 44 are identical and a case where
the sizes are mutually different will be described. "Referring -
toFigs. 26(A) to 20(C), the Case where the sizes of the transistors
43 and 44 are mutually identical will be described by using the
signal current Tjata. The case where the sizés of the transistors
43 and 44 are matually different will be described by using a
signal current Taata; and a signal current Taatapz- Note %hat the

sizes of the .transi'st_:ors 43 and 44 are determined using the value
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44 are mutual ly identical will be described. To begin with, operation for
retaining the signal;current ldata in the current source circuit 20 will
be described by using Figs. 20 (A) and 20 (B). Referring to Fig. 20(A),
when the switch 42 is turned ON, the signal current Idata is SeRpR gg04 he
reference constant current source 41, and flows fromthe constant current
source 41 to the current source circuit 25. At this tinme, since the signal
current Igaaa is flowwng fromthe reference constant current source 41,
t

the curr8ht Vr (gakeswpdrhd Ly (ghteugbngun)est pabistianandtd2 in the
current source_circuit 25, as shown in Fig. 20(A). Fig. 20(D) shows the

rel ationshi p af1¥$ts thencaskewbiorestbe sbyes td® theek2hhehshbpsi § exp4 essed
as ldata,z 11 + 12. The nonent. the current starts to flowfromt?ﬂle const ant

current SouPES H§tUali¥eldenshigade widlydte amonii@d ity tHy1.0F APEAG t O
device 4 e]gerl\ s & sistors 43 and 44 are OFF. Accordingly, 12 = 0 anhd :
ldata = 171 af e 8%t ﬁimnl%éﬁhe(ﬁi@@d csirgeatud,l.y Becthialqaigdipto the
capaci t i 46, and otential difference begins to occur between
both el %c?l%%? egg%F“?ﬁezaOc‘ébiéi eggylbed by YFimy FAG6E)I0 (Aheand 201&) .
potent i gell e nf bqth the el ectrodes has reached Vth {point Ain
Fig. 20( 5%’;’%’?&; tntfoar?glgs‘t %r”?‘% e Lhg switiciedt2 O tanthel? ON 0 tie

est abl i g irbed ;above,  since ldata =11 + 12, while |1 gradually
decr eases, tahlgégggélg%g sadFsSet I the reEruerpee sanahant conrest coutigwious| y
per formad i Bplhe1 & Lo device 46. 40 7 APR 2006 The potenti al
difference bet meﬁ@%%}&f%gee 88??88830%“%@%@0@@‘& curdgnder ves

as the | y3ge G g4
S ROLi eRuY @ §59 IQE A time, since the signal current Taata

is fiowing from the reference constant current source 41, the

current f£lows separately through current paths I; and I, in the

current source circuit 25, as shown in Fig,. 20(A). Fig. 20(D)

shows the relat_ionship at this time. Needless to say., the.
relationship is expressed as Igaa = I; + I,.

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

Then, charge is gradually accumulated into the capacitor
device 46, and a potential difference begins to occur between
both electrodes of the capacitor device 46 (Fig. 20(E})). When
the potential difference of both the electrodes has reached Vi,
{point A in Fig. 20(E}), the transistors 43 and 44 are turned
ON, and I, > 0 is established. As described above, since T4ata
=TI+ I,, while I, gradually decreases, the current keeps flowing.

Charge accumulat_'ion is continuously performed in the ciapacitor

device 46.
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of the transistors 43 and 44. Thus, charge accunul ation in the capacitor
device 46 continues [Until the gate-source voltages of-. the transistors 43

and 44 each reach a 'desired.voltage, that is, a gate-source vol fﬂ%
allows the transistor. 44 to be flowmm wth the current ldata (V

charge accunul ation terminates (B point in Fig. 20(E)), the current 12
stops flowi ng. Further, since the transistors 43 and 44 are fullyON, Idata
=12 is established (Flg 20(B)). Next, an operation for inputting the

si gnal currenfl'hledﬁpéenttéaﬂ-hdllﬁfmebnmel belwedes boithedHay eleictiolied o20(C) .
First, the switch 42 is turned OFF. Since predeterm ned charge is retained
in the CHFERPRFL HeY iday 48 46 Renvem sissthe gt -auhirdd eo2tele ofegity €Nt

i denti cal th the signal current lIdata flows fromthe pixel 47. Thus, the
signal Of Whﬁt”’%%@ Qr$ rplitand 4fthe Phmsl . chatge hicodnulatidienn ke
transistor 44 .is gset to operate in a saturation region, even if the

sour ce- G’F’RPﬁl\FSIrt GELEP theontdmiiest bntdd thargass - sm.a*mwroémagfdsowfng in

t he plx%hﬁ% f# wi thout wvariation. In the case of a current mrror
circuit “§fo a?ﬂl ‘Ejrsb“:'( @pd 44 eaeh ngagh phdesiredvaltage ndhattussed OFF,
a currenqt f own th | xel, 47 b using the current supplied from
t he congtggﬁg ?rcéﬁtv {ﬁ ti’?p ‘FIH-PWSst eherapsisher opbrtat benflownsetting

T Y S, L o ST St o1 o
e S TndEr 2008 o QGG Mers e iscs o e D oot
sincethe;ran51stors433nd44arefully0N,Imna—Izlsestablished

(Fig. 20(B)). '

Next, an operation for inputting the signal current I,
to the pixel will be described by using Fig. 20(C). First, the
switch 4{2 is turned OFF. Since predetermined charge is retained
in‘the capacitor device 46, the transistors 43 and 44 are ON,
A current identical with the signal current Y4, flows from the
pixel 47. Thus, the signal current Ig.., is input to the pixel.
At this time, when the transistor44is sef tooperateinasaturation
regiog, even if the source-drain voltage of the transistor 44
varies, the current flowing in the pixel can be flown without
variation.

In the case of a current mirror circui-t shown in Fig. 6(C),
.even when the switch 42 is not turned OFF, a current can be flown
o the pixel 47 by using the current supplied froht the constant
current source 41. That is, the setting operation for setting
a signal for the current source circuit 20 éan be implemented
simulﬁaneouslywiththeopera?ion(inputoperation)foriﬁputting

a signal to the pixel.
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current source circuiit 25 is simlar-to the above-described operation,

theref ore, a descriiptiion thereof will be onmitted here. Wen the sizes of

the transistors 43 and 44 are nutually different, the signal c rAngti[][lE
ably

| datal set in the reference constant current source 41 is inevi )
different fromthe signal current ldatal that flows to the pixel 47. The
di fference therebetween depends on the difference between the values of W
(gate w dt h)/{q %%ate | ength) of the transistors 43 and 44. In general, the
WL val ue of tUA& traridse other® thepsdkesabFythesctramsyetothats t@ha Wal val ue
of the t'ransiﬁt Oﬁl 44, This is because the signal current Idatal can be

i ncr eas S SWRBIUEALY\RELESTERE GVill e (deserthed . 42 opssatimngef khet his
case, Wgﬁﬂ-r”ﬁ current source circuit is set with the signal current

| dat al , “roage ( &EEe SR hntesiswsimidarediat tive espovandbecribeged.
Thus, t Llng.operation _can be conpleted quickly. The transistors 43
and 44 g?efﬁgaé’!&r%elh res%?ﬁ%'eaé}aerﬁﬁﬁltptiw thergek wlﬁbggmme@ hewe20( C)
are of pneRamel the.transistors 43 and 44 of the current source
circuit 25 may L%Eeé{%%fp&?%ﬁ'ﬁg?lﬁ’fﬁés i%f"‘é‘,‘”ll"f gremutiedy diéferant. di agram
in .whigh tPgnhi absi s+43 and.44 are of p-channel type. Referring to
Fig. 21, numeggl ?1(?& ic-i]g%lg{:elsdaé“cgggt gﬂt {:ﬁﬁrr‘éﬁ?regﬁﬁrﬁﬁ?zga‘éw FHRTERti s g
sem congyai-ge EVi<£ G M ﬁ?[’f‘f)% | uncijon, .nungerals 43 ‘and 44
denote transistors (p-channell%type fye?l%u%?g‘l Hl% TR L CUrTent dhape
devi ce, that fUW &b e $ARRILT72 PSR4 £ i odi ment, the switch 42,
the transistors 43 42 7%%PR 2006 %%gfif%#faﬁee%ggﬁgégﬁgpe& ?%%I\Qﬁ% form
an el econi the dTSEdrerndd MR thd VA ey b8 PGUEESLALEYYL E8ate

length) of the transistorg 43 and 44.

In general, the W/L value of the transistor 43 is preferably
set larger than the W/L value of the transistor44. This is because
the signal current I4..,; 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,e.;, loads (cross
Capacitances, wiring resistances) can be charged. Thus, the
setting operation can be completed quickly.

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

Referring to Fig. 21, numeral 41 denotes a constant current
source, a switch 42 is a semiconductor device having a switching
function, numerals 43 and 44 dgnote transistors (p-channel type),
numeral 46 denote_s a capacitor device, and numeral 47‘,denotes

a4 pixel. In this embodiment, the switch 42,- the transistors 43
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A source region of the p-channel transistor 43 is connect ed to vdd, and a
drain region thereof:i$ connected to the constant current source 41. A
source regi on of the p-channel transistor 44 is connected to VedypReposs a

[ [ is connected to a terminal 48 of the pixel -47. One of
dlrgl:tnr{)gg!sogft{]ﬁ;eg;pgi tor device 46 is connected to Vdd (source), and
fhe other electrode is connected to the gate el ectrodes of the transistors
43 and 44.. The capacitor device 46 plays a role of holding gate-source
vol t ages 3 tife (Fithsthe craparsitond deiidipet@tf@nm ain t&PeCLELENE1SEHE £€
circuit 24-of Fi 21 is simlar to that shown in each of Figs. 20(A) to
20( 0 exggﬁre,sg,o%dtiﬁ@ & fepurresw dgionecei oircadd tbus, a description
thereof wll e onitted here. In the case of designing the current source
circuit in whi grﬁ?%“%&ﬁauippi%tbp ptrhannek traosdstaratal i&{lcanﬁecﬁfbagged
W t-hout ¢ a{;g' ng the current-flow direction, the circuit diagramo I g.
7(B) may ge réf g?lé caedﬂ:aliﬁ‘ £HHFPP0FPe¥Wt#Samn§mte|d?tarth? c?lﬁsb&nthanged

i ' -flow direction. This confornms to e
operati oa PG PaHEeS L F & S9BTCRc edan Pbe ppehamnehetnatsintst be
itt Mlarnsols ' h urrent, source circuit of Fig. 19, the
ngrHaﬁ? Eg\r/if%gét IZ sarreytnga fi{'u%'éga% qe’?ﬂtn Feoine thgrarfcisreonnectieda set
' O N5, ixel. In other words, the signal
Lﬂrﬁgﬁt CF%??EE set |jrglgt8];$le co%é?’é‘gﬁ?ﬁggr réﬂ?"gcﬁ?rec"et?@eﬁ ok thecearaei e ue
i ' i 7_APR 2006 current is not
Wi th theagvi&eNe MO WG et eli o RS (gomtSe 3 é BP :
influenced by variation in cﬁar a@ter i (Faurd fRe the plher Glegherdelied in
the curreatcomméstedi t6Uthe gate electrodes of the transistors 43 and
44. The capacitor device 46 plays a role of holding gate-source
voltages of the transistors 43 and 44.
Operation of the current source circuit 24 .of Fig. 21 is
similar te that shown in each of Figs. 20(a) to 20(C) except for
the current-~flow direction, and thus, a description thereof will
be omitted here. In the case of designing the current source
circuit in which the polarities of the transistors 43 and 44 are
changed without changing the current-flow direction, the circuit
diagram of Fig. 7(B) may be referenced.
In addition, the transistor polarity can be changed without
changing the current-flow direction. This conforms to the
operation illustrated in Fig. 36, so that a description thereof-

.wWill be omitted here.

In summary, in the current source circuit of Fig. 19, the
current having the same magnitude as that of the signal current
Tjata set in the current source flows to the pixel. In other words .
the signal current Is., set in the constant current s;c-qrce is

identical in value with the current flowihg to ti_1e pixel. The
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In each of the current source circuits of Fig. 19 and Fig. 60), the signal
current |data cannot; be output to the pixel from thé.current source
circuit in a period during which the setting .operation is perfor ﬂ Thus,
two current. source circuits are preferably provided for each sigﬂg Rﬂ%ﬁe,
In which an operation (setting operation) for setting a signal is
performed to one of the current source circuits, and an operation (i nput

operatio&é fot J nButt-i ng |data to the pixel is perfornmed using the other

current CSotiTek 4§ Pei inflvehera by variativhelx aharaotes isitd cseb £ g

operatia&&?gli%ﬁe I nput i‘c;&e(;:iation are not perforned at the same time, only

one current source RFPELTEdnty Haepreyrent sowrcactirohitm. The current

source circuity of ch.of. Figs. 32(A) and 33(A) is simlar to the current
LibeagH O Ehe i

source circuit Rl §ourge cirpwtts of FAded &6ramdiRifd.ow
is simlar tothe current

pat hs. ur, : o lrcuit of Fig. 35(A)

source m& tﬁh%?gﬁgggalg?gﬁﬁﬁgp]E“a?aoFangﬁé b fodimarc 0 hhempirelidedmet ween
the curr MR ; nstant current source and the current

f1 ow ng t?f%m the dgﬁgpg%?@ ‘s’%g‘rggg‘o'cjr‘? c%ﬁ?rﬁﬁ?edli‘ﬁil?ﬁrﬂ’h%%‘&rfé@ @etddings  of

Fi gs. 6(dperHid | | the current source circuit of Fig. 19,
except O]Q)er theorg%‘('%é)%f?ﬂen@'ngg%ﬁgﬂdgwﬁe?'ﬂ\’é’é‘?fnf RPSS SIS a&e from

the congirifertlI: ova flow,ng framthe current
source circuit. pgtréi fi caeﬁlﬁﬁ,agﬁ?léﬁeﬁgﬁaﬁg:l&lng'\gﬁn% -l PPerglion: he
gat e w disetWisig bberatads)SE ' ' t tyween the setting operation .
and the input gperbgtion; i)n ?%eéﬁgﬁé%ﬁérgl&ngf&ﬁ K %ﬁ'ﬂ%&eﬁ%ﬁ’ 9t gs. 6

(B) andtd@ ¢Byrentnsyuibe @tcui@NIbhdahSesl t. . _hetween_the setting
operation and the input operation; ané1 gt h%éléségﬂ&p (inpdt OPeratgon?

forinpdttingImnatothepixelisperformedusingtheothercurrent
source circuit.
Incidentally, in the case where the setting operation and
the input operation are not performed at the same time, only cne
. current source circuif may be provided for each coluﬁn; The
current source circuit of each of Figs. 32(A} and 33(A) is similar
to the current source circuit of Fig. 19, except for the connection -
and cqrrent-—flow paths. The current source cirlcuit of Fig. 35(a)
is similar to the current source circuit of Fig. 19,.except for
the difference in magnitude between the current supplied from
theconstantcurrentsourceandthecurrentflowingfromthecurrent
source circuit. The current source circuits of Figs. 6(B) and
33(B) are similar to the current source circuit of Fig. 19, except
for the difference in magnitude between the current supplied from
theconstantcurrentsourcéandthacurrentflowingfromthecurrent
source circuit. Specifically, in the structure of Fig. 35(A),
only the gate width W of the transistor is different bét‘;f:een the

setting operation and the input operation; in the structure of
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are simlar to those.of the structure of the current source circuit in Fig.
19. On the other han#, iin each of the current source'cjrcuits of Figs. 20
and 21, the signal current ldata set in the constant current source and
the value of the current flowing to the pixel are dependent on th&PRsilies
of the two transistors provided in the current source circuit. In other
words, the signal current |Idata set in the constant current source and the

current &hemid; t [ be arbitrarily changed by arbitraril
desi gni ng ?nhc;elggiitggé ?%?gaaiﬁedeﬁn?gl)h)o?iy(ﬁé‘? é'aiténb%s‘?hdf iéh@iﬁﬁ\brent y
transi stvétwedh QH ' ‘ ent _squrce.circuit. However, output of
ha cureggﬁftflgg{@ et(\tl(#’q 72 BPethe dnppfioperation: padetkersiher

preci se signal

vari ati care $1edU$edté Bhble FHALAS jsti.cs of the two transistors, such as
threshol d val ues and nobi |ity.ﬁ€%§t§‘ﬁj§§%dﬁ%°g§&? FTEERL TSR CiRREE

circui tsimfF£ggs19. 20 and 21, the signal can be input to the pixel in the
period during which the setting operation is perforned. That is, the

operation (setan nreopeheli RANGT Of | I | .can_be perfornmed
si nul tatrllefousl y with the operation ﬁ%{&otﬁgr%a‘?#gﬁ?“t.?%‘F‘?%pfg‘ﬁ?%tﬁ he
si gnal tfHegspi 26l andhas, théideyide sou irguit of Fig. 19,
two current source circuits do ni(?t neﬁ%ﬁ%&tbgdﬁ;oéggeﬁﬁi%e&cﬁ%a@%i gnal

line. TiBHZeirte souree gnderlad vellassoki €8E i QRS- Il ur.rent
source.circuit in the signal line driver ci rcuiﬁt)tl.r f%%?fé'tn%' Q?h%ﬂ%@i%e%

source &fi¢Wapegiderity.onl Ghies sizew dad the av@) tSiaWals 4757 ﬁpﬁi&% i ne.
Second, ,two current source circuits of Fig. 19 are provid I'n each’ signal
line. AMRe FPrgenthgovueecpirgoil ce In peheef wbb@s, the signai current
Taata set in the constant-current source and the current 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 current Tgata toO the pixel ié difficult in the case
where variation is caused in the characteristics of the two
transistors, such as threshold values and mobiliity.
- Further, in each of the current source circuits of Figs.
20 and 21, the signal can be input to the pixel in the period
during which the setting operation is performed. That is, the
operation (setting operation) for setting the signal can be
performed simultaneously with the operation (input operation)
_fgr inputti;xg the signal to the pixel. Thus, ‘unlike the current
source circuit of Fig. 19, two current source circuits do not
need to be provided in a single signal line.
There are three general classifications for providing the

current source ci‘rcuit in the signal line driver circuit First,

the current source circuit of Fig. 19 is provided in each signal
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20 and 21 are forned in each signal Il-ines. In one case anpbng above three
for providing one current source circuit of Fig. 19-i.n each signal Iine,
the operation of the first shift register needs to be perforned Jurpprgoet he
period that the second shift register is not operating. During other
periods, the first shift register and the second shift register my be
operated at sane frequencies, and al so operated at different frequencies.
It resul romthe fact that the setting operation and the input

ignbl omdle {

oper ati on can pEVPSYRReRY potraaedusdud ishof g ,CRS aref pPbeid Ly ng the
i ne. Wen t%e second

current jrcuit. .of Fig. 19 in each signa

shift, rﬁ‘gi‘ééat%% glig“ﬁisé&%eng“@tﬁl#mthgmmémsbaraerimé@df Biyk t he
first sk&?}taﬁ(?géftgﬁ #s used, when the setting operation is perforned.
Namely, the Tirstoshi TToPeYi iR fadanshgnabelinmes during the period t hat

the second shift |ster is operated, since the input operation is
perforned thr oughoéf%éébeerw&g 'Pﬁ’é’vpﬁ' dduifte ifipre muoriddind die abment

char act e aee SIRAAT of) B8a) '3 4R Gach sienali bivne the simmmat Erbad ment 2
15" (or e TIEC ) ShLEE LMoy ReghllhE iq RoF roTea: dnubng thapeniocent
sour e’ shamivni aveoRoybdsd Logsgech 15 0l L each coLum) | uhicr
sct ngpomsiots omhased o R UL AOUES SLLEHL s Ueed 50 perorm
oper at i BAY mopetrabedpay  Aiidede§uBHLERRE W X1l %p%@a St 1?%',_%% nt ,engz he

frequencies. It results from the fact that the setting operation
and the input operation ¢aa not be performed simultaneously in
the_caée of providing the current Source circuit of Fig. 19 in
each signal line. When the second shift register is used when
the input operation ig performed, and the first shift register
- is used when the setting éperation is performed. Namely, the
first shift register can nét-perfoxnlduring the period that the
second shift register ig operated, since the input operation is
performed through that period.
| The present invention with the above structure can suppress
_the influence of variation in the TFT characteristics and supply

a desired current to the outside.

Embodiment 2

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

signal line (each column}, in which one of the curreﬂt source




structure and operation of either the first current source circuit 421 or
the second current soutce circuit 422 shown in Fig. 2 will be descri bed

with reference to Fig. 8. Note that the signal |ine driver circu?t 'Qﬁtudes
the current source circuit 420, the shift register, the latch c Aghi ,
and the like. The signal line driver circuit of the present invention

i ncludes the first shift register that controls the current source circuit

420 and é{fé&ffond shift register that controls the latch circuit. In the
present THventrons §588; t9 Refiqymthenpet tingropera el on nalnd ther 6e5gends t o
a sanplifo. lied froma first shift register. That is, the setting
si gnal iénﬁhﬁil‘%ﬂ'é%%%?’%eg bAELt 1% used saperferm tiheesetpphgeopératidhe fir st
shift regifd T esent invention perfornms setting of the current

sour ce e%ll r cﬁ‘{st %92%5?% a%t%rﬁfa%%jé‘% WeEHeleon Mg Yhe tinpetnmpenat pot se ,
suppl i eG:ddrye the £l Lft.register and the control line. In the present
i nventi on, indepen%%%?$5%§¢a?%ﬂﬁ tBPePHSLYri r In Shill embgdimantindthde
second %mﬂﬁcgﬁﬁggﬁgrpggg full conduct ed by nmeans of providing the
first shift register that ﬂ%é‘n#&ﬁ@ﬁﬁe&%%ﬁ%ﬁtt SHFert sppEGetcimxmIEnd t he
second sipYf br fledisd@nd Ba t he latch ¢circuit. That is, the first
shift register can be nopergfgggaéggé?%ﬁ%ﬁé@ot \‘k%izl EhovR NbFded 25nik

regi st ebe slegfearitiedt waAltra fd qufeedm/}cf rdé ngly, it is 47 7 APR 2006
possi ble that the setting of the current Sourte circuit 420 spend as nuch

At R N R A O S T
of col useurcé circuit 420, the shift register, the latch circuits, and
' the like. The signal line driver circuit of i:he Present invention
includes the first shift register that controls the current source
circuit 420 and the second shift register that controls the latch
circuit.

In the present invention, a setting si'gnal input from a
terminal a corresponds to a sampling pulse supplied from a first
shift register. That is, the setting signal in Fig. 2 corresponds
to the sam‘pling pulse supplied from the first shift register.
The present invention performs settin'g' of the current source

-circuit 420 in acc-o}.‘dance with the timing of the sampling pulse
supplied from the first shift register and the control line.

In the present invention, independeht operations of the
first shift register and the second shift register can be fully
coqducted by means of -providing the first shift register that
controls_the cufrent source circuit 420 and the second shift

.registe.r that controls the latch circuit. That is, the first

- shift register can be operated at a low speed while th‘é second

shift ?:egister is operated at a high speed. Accordingly, it isg
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clock signal (S-CLK),.a start pulse (S-SP), and an inverted cl ock = si gnal
(S-CLKb) are input toft he shift register, and S|gnals serially output

according to the timng of the input S|gnals are referred to asy ﬁq@b%ng
pul ses. Note that a shift register includes a flip-flop circuit, ecoder
circuit, or the like. Inthecasewheretheshiftregister includes the
flip-flop circuit, in general a pIuraIity of mﬁrings are sequentially-

sel ect edpds£MMid el | ast _colum. On the other hand, in
the casgbwhere thealschiﬂ]t‘“ta regi sfée |nc Jaes %‘é%%%:&ira%fl?%?pq% li ke,

a_pl uralag ymeth Vi g | fidse H$ i SCHLIE, e romthe first colum to
the last colum or sel ect edlat raﬁ‘so%hall'ﬁa éﬁ ?’ ister may sel ect

properly scooietingrine Ananeedtol LM A05esph S SELL00 LG 51 raStur e

having a function capable of seléecting a

setti ng eceEmpdis: ,0 Eildipi- fu_aipdam;y;ul{lge(pipscyrfn 4 b8 gnt | gﬁﬁlf@?"gpg?ﬁwn of the

current source circuit is not perfornmed Ssequ rom ?TngCO|Unﬂ

to the ldsickeslignal @), abetaetimirgd ‘Saﬁg‘?mé/n njé%‘;gft tt| o)

operation of the current source circuit can be per or ran

descri b&damedy e S- Gkt heumastnpdier €ot BREC sBXES! Fegidebect g}g& d Wi t h
the setti na operation of the current source ci I’ggl tﬁet heagﬁfC é’% be

made i FEFISPdilguousputhaceinding dg ther tﬂﬁ!né&i@%hepiﬂgéf_l Vi fEE %F%g to
t he usag_e 48 7 APR 2006 The current source circuit I's controlled by a

setting |t,Qp@ts viampliag grulised . a and a signal input via the
terminal  d, is supplied with a current (reference current) fromthe
termnal b, QﬁHeogﬁﬁEt% Fhiki reegipreparidnids o £1hp-euopP Bl rcudker ence
adecodercircuit, orthe like. Inthecasewheretheshiftregister-
includes the flip-flop circuit, in general, aplurality of wirings
aresequentiallyselectedfromthefirstcolumntothelastcolumn
On the other'hand in the case where the shift reglster'lncludes
the decoder circuit or the 1like, a plurality of wirings are
sequentially selected from the first column to fhe last column
or selected at random. The shift register may select properly
according tp the usage. 1In the case of selecting the structure
having a function capable of selecting a plurality of wirings
at random, setting can be oufpﬁt randomly. Therefore, the setting
operation of the current source circuit is not performed
sequentially from the first column to tﬁe last column, and can
be performed randomly. When the setting operation of the current
Source circuit can be performed at random as described above
- in the case where there ex1sts adefect accompaniedwith the sett:x.ng
operation of the current source clrcuit, the defect can be made
inconspicuous. Theshiftregistermaygelectproperkyagcording

to the usage.
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current) fromthe tecmnal c. Referring to Fig. 8(A), a circuit including
switches 134 to 139; a transistor 132 (n-channel typg), and a capacitor
device 133 for retaining a gate-source voltage VGS of the transi ﬂﬂleBZ
corresponds to the first current source circuit 421 or the second current
source circuit 422. In the first current source circuit 421 or the second
current source circuit 422., the switch 134 and the switch 136 are turned
Further, the switch 135 and the

ON by the signehei SpEEeyd t i

switch 137 are %lﬁr ned %Y\F%y the ?I&%‘ﬁgﬁkl %f)?lt”f Rt RHLeb Ry BISetingi a t he
t er m nal sdgn&hethpwdt GEAT C urrent) .is supplied via the

term nal bg?rom t%]e r ef %géﬁ@%ﬁé?%ﬁnd %uﬂ%rhefi SO® e‘P péhedfiratnalto t he
current @i s sapelded i €H ; ' etained_in the capacitor

devi ce 133. g'gl"ﬁ%ﬂchar ge i?%ﬁ%éeggétg%%%ﬁﬁ?&e’ ﬁ’éW@g‘eltﬁe‘UrﬂeH t he

current bgraidiarpateuar eitreh P rdd s h onstant. current source
109 becones identical with a erﬁ;"h I%:urre(ﬁ&g}tgt ﬁ%gt?éﬁgﬁ’%?o&%ence

Subsequedtryent hefsomt thestddfihgl 187 are turned OFF by the signals i.nput
through the termnals a and d. As a result, since the predeterm ned charge

is retained i rRefer did dxigdei(ag, 4 t ' :
g gdewi(ag, A38irébet L{AMRIEEA évé&égﬁe;sgia&that

capability of flowng a current having a magnitude cortespon

of the s¥YAI9 cartmamsistdat 32| tdtmml eppddl drfd 3 GhpSdi £ rol
switch), the switch 49 7 APR 2006 138, and the switch 139 ar‘gpidt?%(nie@c?to t he

conduct i %3 sEQE etetainian a fdatws- sommmepivealt agen Vel F tthd hg-a%isdidly,l | ne
via at ynal c. At this tinme, since the gate voltage of the transistor

132 is " AETRIP IS, ter shet Einshedugaent vadblnge dirdlEr ENRGY ¢hedeVi ce

second current source circuit 4272,
In the firsf current source circuit 421 or the second current
Source circuit 422, the switch 134 and the switch 136 are turned
ON by the signal input via the terminal a. Further, the switch.
135 and the switch 137 are turned ON by the signal input from
the control line via the terminal d. Then, a current ( referénce
current) is suppliedvia the terminal b from the reference constant
current source 109 connected to the current line, and a
-predetermined charge is retained in the capacitor device 133.
The charge is retained in the capacitor device 133 until the current
(refgrence current) that flows from the constant current source
109 becomes identical with a drain current of the transistor 132.
Subsequently, the switches 134 to 137 are turned OFF by
the signals input through the terminals a and 4. As a result,
| since the predetermined charge is retained in the Gapacitor device
133, the transistor 132 has a capability of flowing a current
having a ft.tagnitude correspo_nding to that of the signalll current

Tgata. Iftheswitch101l (signalcurrent control switch), .the. switch
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133, a drain current: eorrespondl ng to the signal current ldata flows to
the drain region of the transistor 132. Thus, the magni t ude of the current
fl own through the pixel can be controlled wi t hout bei ng i nfluenced hpR e
variation in characteristics of the transistors constituting. the signa
line driver circuit. In the case where the switch 101 (signal current
control switch) is not disposed, when the svm'tches 138 and 139 are turned

to the cb38lehnidthekatie onnected to the
ChOLS 820 £t {8 chi G\ Gy BROBESEET cbeamiel ai ng

signal line via the termnal ¢

swi t chesfldds tm dlpixed toAnsLEbAl td4hd %Cgﬂgp.nihngyggés?aﬁ%ﬁﬁ)f&%or devi ce

143 for retaining a gate-source voltage Cand a

transi stit UBs (tlmhanniicd Vi) g‘dlfé&%’&ba ot I 4}f2tlarrﬂssti%§e£ ]e‘ﬁ?ssource

circuit 421 or the second current source t+%urrent
source d¥3EREAim atra phedstenningdgalvo BUYE By WS Nk & SWi tch
144 and the switch 146 are turned ON by the si gng i H }[mélzgo he tecf'em nal
a. Furthet3. thedmain cnrett: ansrtdipandind £ ki E‘sig}ﬂg;[l #he si gnal
i nput from the control line via the ternnal d. Then, a current (P& erence

current E5S (k9| the drainhaegdom nel thd rmﬁ&ws@@ﬁswﬂt CehigNt th%o‘”ce
109 connected to the current line, and a charge is retained in th
g
capaci t 129 4de ef dherpareent ddown tetaigtethirpihel 5@11%&\88112:@%@1 aci t or
devi ce 1 ntlk) the current (reference current) that +is flown fromthe
const an®” gﬁ\” M Pedpgr 1Rt heeneed diie thedeatiabion win khardictier isy @bl t he
transi stQr. 142. \Wen the switch 144 and the switch 145 are turned ON,
Pe T tit
since a gat & g&frlés tcggg uting the signal line driver circuit.
In the case where the switch 101 (signal current control
switch) is not disposed, when the switches 138 and 139 are turned
to the conductive state, current flows to the pixel connected
to the signal line via the terminal c.
Referring to Fig. 8(B,) . @ circuit including switches 144
‘to 147, a transistor 142 {n-channel type), a capacitor device
143 for retaining a gate-source voltage VGS of the transistor
142, and a transistor 148 {n-channel type) corresponds to the
first current source circuit 421 or the second current source
circuit 422,
In the first current source circuit 421 or the second current
source circuit 422, the switch 144 and the switch 146 are turned
ON by the signal input via the terminal a. Further, the switch
145 and the switch 147 are. turned ON by the signal input from
_t;he control line via the terminal 4. Then, a curi:ent (reference
-current) is supplied via the terminal b from the constant current

source 109 connected to the current line, and acharge is ;:'etained

in the capacitor device 143. The charge is retained in the
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VGS of the transistor-.148 is set to 0 V, the transistor 148 is :
automatically turned CGFF. Subsequently, the switches 144 to 147 axjaphz@ged
OFF by the signals input via the termnals a and d. As a result,

the predeterm ned charge is retained in the capacitor device 143, the
transi stor 142 has a capability of flow ng a current having a nagnitude
corresponding to that of the signal current. If the swtch 101 (signal

current €phé ' gt ed t.o the conductive state, current is -
suppl i ed ?% a%?‘?k\get"cci?ﬁng?e'g‘r‘?ﬁf Tk CUTTeRt (FREeypRCEHENFESRE hdhat At

this tines gdiRmdakenV ansistor 142 is previously set to a
predet er ni ned gat té:%mvg’i‘%g‘g‘g“sb@é‘?%%% (%3&’}] F8Pr8§v?§% ll%g‘?m%d-d&‘ﬁrléﬁi
current wielreapandi g+ han nt Jdata flows to the drain
regi on vf)f the transi st o%élz%. %%!%ug%a{iﬁjégﬁ%]én_]i 'dew%'ﬁntwﬁgec?ﬂ’*"e% ¥4%wn

t hr ough dri e edwicash heis i 10 i i_nfl uenced by .the
variation in charwact eristi ?ﬁ)g%ﬁgqmr%s%n%%s%ggﬁrs{teﬁ'tsﬁﬂrﬁf ‘%/%aﬁegnal

i ne drivas aff thul travbastbielael thest 16 and 1p Abddidied. Iy 3 gate

and a source of the transistor 142 do not have the Samne potenti

resul t, asiymes ttive ldlyartgargest @)pred i n. the capacitor device 143 is
distributed also to the transistor 148, and the transistor 148 is

aut omat i cal | y Sulrseqde@ilytiente shd tichassita4ors 147 apd 18y %Fﬁow_ed in
series, and the gat es thereof are connected 51 7 APR 2006 to each other.

Ther ef of&ie shgnelantrpebrsia 4deandridRalach REGAt CAsas ra gl s93L8
transistor. That is, a gate length L of the transistor differs between the:

set ti ng "GsePaedekeantned chiamuet is oprediviednin B caphei ¥akuts i c& Bigsent
suppl i'e%hfer %?a%2$5%32q2261|ha8 a capability of fio i
wing a current having
a magnitude corresponding to that of the signal current. If the
switch 101 (signal current control switch) is turned to the
conductive state, current is supplied to a pixel connected to
the signal line via the terminal c. At this time, the gate voltage
of the transistor 142 isg previously set to a predetermined gate
voltage by the capacitor device 143, and a drain current
corresponding to the signal current ILgata £lows to the drain region
Of the transistor 142. Thug, the magnitude of the current £lown
through the pixel can be controlled without being influenced by
the variation in characteristics of the transistors constituting
the signal line driver circuit.
When the switches 144 and 145 are turned OFF, a gate and
@ sSource of the transistor 142 do not have the same potent-ial.‘
As a result, since the charge retained in.the capacitor device
143 is distributed also to the transistor 148, and the transistor

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

148 are coupled in series, and the §ates thereof are connected
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b in the setting operation can be nmade |arger than the value of current

supplied fromthe termnal c in the input operation. Thus, vari Qtﬁpl% ﬁ@gls
(such as wiring resistance and cross capacitance) di sposed betwe
termnal b and the reference constant current source can be charged even
faster. Consequently, the setting operation can be conpleted quickly. In
the case where the switch 101 (signal current control switch) is not

di sposedio SW 144 and 145 are turned OFF, current flows to
the pixel ° c?&n‘;eéc}fee%' rkg%f%%%%&r&na%q’ ErensigteRe ki andau8eadioopetate Fig.
8(A) corggespopdstho t e.in whjch the termnal d is added to the
structure of Fi gFEG?%té Efqéhggfgfr‘colpﬁggp&ﬁdsa‘t gadesthanatly & iof vbiheh t he
t er m nal tfangsigeeedsi tyre of Fi.g. 6(B). Thus, the structures of
Figs. 6(A) and 6 ('B)ﬁa?%§1gocf§'yc?%vq\}t es®3F5H§§ Sg’f%ﬁgéani andethesinpuwier eby

bei n pfaelod 0 HRSE Ei nd 8(B ach of which is added
witht hmr% nal d. The g{l?f@?‘ﬁ‘reeg%?"t’ﬁree"c%%PéHilg&ﬁr&é" thectgminglown in,

Luo sl tehes i ser oo e eract R I Rt Balors thel b Tatda he

two switches in series in the first curren

second currmEEIt SOpPPLeedifiom thet22rmIfg1 S LGt Which fhe cyrrent
source circuit 420 including forngach si%&ngﬁglj’%ﬁé&t%ef%l%‘hrr YSour ce

ci rcui t ¥arivarelpadshestich sds angisQCead i s¥LLeat ircuits 421 and
422, is shown in Fig. 2. Hovvever,%tche rjiresg%te ?ﬁ@elgn]’flsogn |a§’a‘r?dt%:qniqﬁ)ted 52

7 APR 26d¢Rosechbetwddm thenterminfa T Bt n s QWees Gldecll L ne signal
line is not particularly limted, and can be set eg}r %??%%F#@E C%Xrﬁ"l'\}?aj ity

of curr ERNMTEGUICER ber chiaryedaplvens dastiih t B3hseglshanl,, GHer 83y Ces
are provided corresponding thereto, and that
operation can be completed quickly. In the case where the switch
101 (signal current control switch) is not disposed, when the
switches 144 and 145 are turned OFF, current flows to the pixel
connected to the signal line via the terminal c.
Note that Fig. 8{a) corresponds to a structure in which
the terminal 4 is aﬁded.to the structure of Fig. 6(A). Fig. 8(B)
Corresponds to a structure in which the terminal d is added to
the structure of Fig. 6{B). Thus, the structures of Figs. 6{A)
and 6(B) are added with switches arranged in series, thereby being
modified to those of Figs. 8(A) and 8(B) each of which is added
with the terminal d. The structure of the current source circuit
shown in, for example, Fig. 6, 7, 33, 32, or 35 can be arbitrarily
used by arranging two switches in series in the first current
source circuit 421 or the second current source circuit 422.
The structure in which the. current source circuit 420
including for each signal line the two current source circuits,

namely, the first and second current source circuits 421 "and 422,

is shown in Fig. 2. However, the present invention is not limited
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signal currents are set to the current source circuits by the constant
current sources. For exanple, three current source <Tircuits 420 may be

provi ded for each signal |line. Then, a signal current may be set byAPR 2006
different reference constant current sources 109for.the respective current
source circuits 420. For exanple, it may be such that a 1-bit reference

constant current source is used to set a signal current for one of the
current1§94%l%' c'ﬁcuits 420, a 2-bit reference constant current source is
used to set a 'sig 81 MUBPPEMR T r T ERRE Glourke cuir@ntts e oM sdgnay 420,
and a 3 i&e'fg‘ﬁb nce ¢ n%ﬁgnt current source is used to set a signa
current for one oOf tR& Ysddmddedhr @id sam®e sBtusrbd-traridiyspl ay
can be pgsi gsent invention wth the above structure can
suppr ess% t‘ﬁfeg?ﬁw é_g%(l:’grr r(‘)afn%f‘h?‘?%‘f'? GHEPHitE MRS seteruch that soastapl y a
desi r ed ceiHre®itt <o side. This enbodiment may be arbitrarily conbi ned
wi th Enbodi nent 1. I%o#&ﬁ%%v%ie?h?%r’émﬂ?%ﬁﬂ, thage§er uandr hoft a
| i ght e@ilghland cdeYenss Ll uding the signal lLine driver circuit of the
present invention will E% gggc??bggeuggﬁﬁeﬁﬁg§°T593R€#§FPPK§ Py thg.
15(A) , t Benbkight emirhlhRy JrM in es, 53 7 APR 2006 a pi xel portion 402
including a plurality of pixé%%harﬁgﬁgéaﬁﬁ%ﬂ%ﬂﬂ ReOnCUrEaREt FBECR01, and
i ncl udesiacatigeal2d nB9 BY bY6L i GblCHL 3 ﬁ?g hrst ang second scanning
line driver circuits 404 gnd 1495q$% fﬁégﬁ%r ﬁ%%%ﬁ“@r tﬂgeﬁribﬁlgﬁﬁiiop
40.2. \Mireehhezi skt by derdelyft dditdod03n80dnt Rl 5300L0G 1 e

109 for the respective current source circuits 420. For example,

it may be such that a 1-bit reference constant current source

is used to set a signal current for one of the current source

circuits 420, a 2-bit reference constant current source is used

to set a signal current for one of the current source circuits

420, and a 3-bit reference constant current source is used to

set a signal current for one of the current source circuits 420,
Thus, 3-bit display can be performed.
The present invention with the above structure can suppress

the influence of variation in TFT characteristics and supply a

desired current to the outside. .

ThisembodimentmaybearhitrarilycombinedwithEmbodiment

Embodiment 3

Inthisembodimenttthestructureof51lightemittingdevice
including the signal line driver circuit of the present invention

will be described using Fig. 15.

Referringtofig.lS(A),the1ightemittingdeviceincludes
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404 and 405 are provided in Fig. 15(A), the present invention is not
limted to this. The nunber of driver circuits nay be ; arbitrarily designed
dependi ng on the pixel structure. Signals are supplled fromthe oyt gl iRAM0Gt 0
the signal line driver circuit 403 and the first and second scanning |ine
driver circuits 404 and 405 via FPCs 406. The structures and operations of
the first and second scanning line driver circuits 404 and 405 wll be

descri bed pistd pdFitdonl 268) ' nd second scanning |ine driver
Circuits 404 and 405 eagﬁ f%c?ggihé HﬁﬁF’ i¥s C&r PABF 18 erBaBYed ekn 408.

The shi ftatept 6hed sdbIr 58 [ ts.s | i.n ul.ses in accordance
with a clock si gna? (GCL%’]QBg ?tdé%l%g Sf‘§% Iq]a‘E AZAVERFEH@RH. 2] ock

si gnal (DTl £ithar eald %cohheséggggbﬁghg %6 ?%‘isé‘gf‘ésl 2%({ hteadlbql;Lf Ie:] ]

408 are input to scanning |ines scan

sel ect edi®t dpetherpeatphety tﬁbgﬁﬁkél qlugtatzt aH% i\%l%e%ﬂ:ﬁhﬁyxel s

controlled by the selected signal |ine tha
such t haiine tevekrshifeeit 4¢)I3r&hlattlie9t9bss%%ﬁ* G ST L register
407 and the buffer 408. Disposition of th Jﬁf % Yot ESH Ehabl es

t he volﬁéyeanﬁnwﬂitﬁha1prdm1daamﬁasq_PR Zég,ean%ngQ%geggy %% %rbltrarlly

conbined wth Enbodi nents 1 and 54 7 I ment
present disny@it illgmi tiete trortftiigur athen nafwbBeoti apakey! Lag cflileke ey %g_'t 403
)

and its operation shown in Fig. 15A will Dbe descri bed bel ow
present & aﬁﬁgdw'dgﬁegse@n&épémd&ng‘on the plxel structure. Signals
are supplied from the outside to the signal line driver circuit
403 and the first and second scanning line driver circuits 404
and 405 via FPCs 406.
The structures and operations of the first and second
scanning line driver circuits 404 and 405 will be described using
Fig. 15(B). The first and second scanning line driver circuits
404 and 405 each include a shift register 407 and a buffer 408.
The shift register 407 sequentially outputs sampling pulses in
accordance with a clock signal (G-CLK), a start pulse (S5-Sp),
and an inverted clock signal (G-CLKb). Thereafter, the sampling
pulses amplified in the buffer 408 are input to scanning lines,
and the scanning lines are set to be in a selected state for each
line. Signals are sequentially written to pixels controlled by
the selected signal lines.
Note that the structure may be such that a level shifter
Circuit is disposed between the shift register 407 and the buffer
408. Iﬁspositionofthelevelshiftercircuitenablesthevoltage

amplitude to be increased.

This embodiment may be arbitrarily combined with Embodiments 1 and

o4




drive circuit 403 which is used in the case where the.digital tone display
of one bit is conducted will be described below with ;reference toﬂ/g% @
First, the case corresponding to Fig. 1 will be described below. d@ r,
here, the case of |ine sequential drive will be described below In Fig.
3A, the schematic diagramof the signal line drive circuit 403 in the case
where the digital tone display of one bit is carried out is shown. The
signal lzne drive circuit 403 has a first shift register 415, a second
shift register 411, first latch circuit 412, a second latch circuit 413,
and a constant current circuit 414. As briefly describing the operation,
the first shift register 415 and the second shift register 411 are

conf i gurBmbodiinienta gl urality of colums such as flip-flop circuit (FF) or
the like, according to the timng of clock signal (S CLK, (S1-CLK,
S2-CLK)), stafn pbegerdS P in9trIRoro2+8B) k_r se_.signal '
(S- CLKb é_Sl-gLKb, S2-CLKb)), in turorl{éo:ﬂ:tﬁ Eﬁ%“@gﬂ%’%ﬁ%’np‘ﬁi@é&S+ﬁag§anp| i ng
pul se odtipgt dedver cirtchetf43tad®itst 8hefdPiohSai tied..int he, const ant
current circuit 414. The sanpling 55 pgfgéﬁéﬁ?pﬁ% I}%rjﬁi]'hgsée‘?fbﬁ shift
regi st ePe4despEibagubeddw. i Th otlid@idderit IERlbPA iG] (ndlgsghl t R Ll rst
latch circuit 412, a digital video signal is inputted, accgrglng B8 the
timng Q'F"ivﬁhgls‘&ﬁﬂlti A§3pwhsehbebngsedpiht eHe éégeV&ﬂggeS{g%aﬁ I $kgpt on
each colum. In the first latch circuit 412, when keeping o tiﬁ% vi deo

si gnal stf’gec‘}ﬂﬁﬂﬁ%d’fu‘pn@dﬁtihéﬂ¢¢lacﬂucbédjmulabé&ié?dbﬁlﬂe'iﬁbieiow with |

reference to Fig.'3.

First, the case corresponding to Fig. 1 will be described
below. Moreover, here, the case of line sequential drive will
be described below.

In Fig. 3A, the schematic diagram of the signal line drive
circuit 403 in the case where the digital tone display of one
bit is carried out is shown. The signal line drive circuit 403
haseafirstshiftregister415.exsecondshiftregister4ll,first

- latch circuit 412, a second latch circuit 413, and a constant
current circuit 414.

As briefly describing the operation, the first shift
register 415 and the second shift register 411 are configured
with a plurality of columns such as flip-flop éircuit'(FF} or
thelike,accordingtothetimingofclocksignal(S—CLK,(Sl-CLK,
52-CLK)), start pulse (S-SP (S1-Sp, $2-5P)), and clock reverse
signal (S-CLKb {S1-CLKDb, S2-CLKb)), in turn outputs sampling

pulses.

The sampling pulse outputted from the first regiéter 415

is inputted into the constant current circuit 414. The sampling
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inputted in the second latch circuit 413 during the horizontal retrace,'
the video signals kept:in the first latch circuit 412 . are transferred to
the second latch circuit 413 at the same tine. Then, the video si §R&IE6
kept in the second latch circuit 413 are inputted to the constant current
circuit 414 by one line at the sane tine. Wile the video signals kept in
the second latch circuit 413 are inputted into the constant current
circuit phdsel Butperts8hl ffohedisSt 411, .again, the sanpling pulse is
outputted. Hereinafter, t%'f]s o%esree;oln(])qgs’l repEFLEder: AdlpiscEaRY bEedf the
vi deo si gnab tise gakisitera oMk - It Shpul d be noted that the
constant current circuit 414 nmg ?&%géﬁeﬁrhgheoggrﬁ Tahfherirrgita R gi t al
signal iatdightabadDdesi gitdlal TREQnpl, resent inyentjon, the sanpling
pulse outputted fromthe first shift Qrtté%e’s SFOE@%“%%PnB{}?t 1% % he
const ant tharsampltng quitse b i dPrieNst A rali of th urrent source
circuits 420 are provided i nr{\%e %onsiean't kl'(E:%r r@gﬁfg%cﬂgﬂf‘i iﬁél}?elﬂw P g.
3(B), te¢eclhucdlwensignal line drive circuits around three signal |ines
fromthe i th colum to the (i+2) th colum is shown. 56 7 APR 2006 The

current sour celieitheuftir420laschopir@tied iy JnshoR LopuEted via the
termnal a. Moreover, via the termnal b, the curré% %h?sg%u%ﬁ?ive 9% om t he

const antS¥R3Ehtis el dlord nef ererte  £50% Mcafhas P ted to the
current Jine. The switch 101 (signal current control ?\;ea\nnctcgﬁ;iﬁﬁ(séep%&'\/i ded
bet ween AHE G dit theogreendi Latich d2boand 4 e dixalg Gekad L3 he

isisgnal l:.jer{erac%n,’ tthgevfi%re%ggiiggai\g ]t(gh 191 (si gn_al current control sw tch)

pt in the first latch circuit 412

are transferred to the second latch circuit 413 at the same time.

Then, the video signals kept in the second latch circuit 413 are

inputted to the constant current circuit 414 by oné line at the

same time.

While the video signals kept in the second latch circuit

413 are inputted into the constant current circuit 414, in the

shift register 411, again, the sampling pulse - is outputted.

Hereinafter, this operation is repeated, the brocessing of the

vifleo signal is carried out by one frame. It should be noted that

theconstantcurrentcircuit414mighthavethexnle<ﬁfconverting
a digital signal into an analog signal.

Then,inthepresentinvention,thesamplingpulseoutputted

from the first shift fegister 415 is inputted into the constant

current circuit 414.

Moreover, a pPlurality of the current source circuits 420
are provided in the constant current circuit 414. In Fig. 3(B)
the outline signalrline drive circuits around three sigﬁal lines

from the i th column to the (i+2) th column is shown.
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controlled by a videosignal. In the case where the video signal is bright
signal, the signal curtent is supplied fromthe current source circuit 420
to the pixel. In the case where the video signal is dark signal,7 A& 2006
switch 101 (signal current control switch) is controlled and the current
is not supplied to the pixel. Specifically, the current source circuit 420
has the ability to pass the predeterm ned current, and whether or not the

rel evant curr ¢ersepbl sedrdo dilteixelzg ESCBBB%QBEEQQW#Q]?SJ‘?%&J? 101
0

(signal current control switch). Then, for the contiguratio urrent

source ctiRuFtedsvbr the womiimr aii sorebvdie YL i cuit 420
showmn in Fi 6, Fig. 7, Fig. 32, Fig. 33, Fi ggﬁ3gﬂgr§§ﬁéﬁ?‘?£eﬁi;I'!lé%pable

of bei ngc‘b‘b'f‘?‘é)ﬁ&ﬂ%ﬂ@ﬂp#w&pmltmetbenéaaﬁg@di&e%%rgﬁmcégggq]%f&é,‘ggét 420,
ality o

not only. e.configuration nmay be enpl oyed but also a plur

confi gurlafé]yﬁg%ygﬁeb%%lwcﬂ&d dlothd dernoied ideat The $her o asEnt

inventio(nsia s]gtti n signal inputted fromthe termnal a corresponds to a

sanpl i ng ~ pit%e CEFHITN e GOPLEMLL Sel tih b tis ipidoly idegi B& ewvedid hSRRG Il | V.

t he set téd?&COf é.he current source circuit 420 is carried out in accordance

with the sanpl ing Phits e <UHd ddher imethedrinestt eshitid 5z %14RB11G06,¢

regi st eigdlyy {)&Olg_hog_!id be noted that in the case where the configuration

shown in Fig. 6A  7TA T S9eAPtb7Rd 0% (SHenedr cunresbuceet e T anifit 420 1 cdur i ng

the inp i i ried out, the setting operation is not capable

of bei ng;o gg??irlg?dgg?.éfﬁ%e& Sr8adur fRgthe w@sienphereperatiidied sigakicarri ed
si nce

out, it ilsShPREGEESA 0 rry. out the setting operation. However,
'f%ut Wohd, ¢AE glgnaul current is supplied from the current

during the in
: Source circuit 420 to the pixel. In the case where the video signal

is Qark signal, the switch 101 (signal current control Switch)
is controlled and the current is not supplied to the pixel.
Specifically, the current source circuit 420 has the ability to
Pass the predetermined current, and whether or not the relevant

current is supplied to the pixel is controlled by the switch 101
{signal current control switch).

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

It should be noted that in the Present invention, a setting
signal inputted from the terminal 4 corresponds to a sampling
pulse supplied from the first shift register 415. Specifically,
the setting of the current source circuit 420 is carriéd oat in

accordance with the sampling pulse supplied from the first shift
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operation is not carried out, there are sone cases where these do not
exist in series during one frame, but these may be ‘interspersed, in these
cases, the respective colums are not in turn selected, it is pnefefigble
that an optional columm is capable of being selected. Therefore, It is
preferable that a decoder <circuit or the |ike capable of being selected at
randomis enployed. As an exanple, in Fig. 37, a decoder circuit is shown.

Mor eover registEr94188A, a shift register configured with a flip-flop
circuit 221, a latch 222 in which a colum selection signal is inputted

and a | ogi ¢ OpEt &h@uldBe idb MY el.ection cqntrol signal is inputted
is shown, and in Fig. 388, a%gepta%r%%itz’tee?aﬁﬁ i the sprhlauratiod | op

circuit SRdynaidiFid. lat clya ' [ columm selection signal .is
inputted, and a sei(i%nd Iatch%§2%pﬁp\#%ﬂ%?cﬁn gh?a?'é’ﬁr‘i?ﬁn%‘?ulf"ﬁﬁ Sr@Ett on i s

i nput t ed42€, sfoming ThReC ARPURUTEd Y 5 i t Fig. 38A qr B can select a
plurality of signal lines at rﬁé]domldlq{ ]S o§$%r538n8flgd e §etting
conf i gureRematsishdwnnot redpah 1334 88¢L 5, . r of wirings to be wred
are capabl eé of being reduced corrparirrllgct% théal#ggl 't'#ée]a%%% r Brimy. 37
Qper at | g dnpuiteoperatibnshowWo t BakirdeadShy Wiid jRe pLigfLy. described
bel ow. The flip-flop circuit (FF) 221 in turn loﬂu%%u?gé% SEP\{)&@W he

sanpl i n@Pul ke asestdngg dpentdiei dii 1 RGweFed, CLaglesi gnal , ..astart
pul se (SP) and a clock reverse signal (CL?(b_). Thg:esarrpi |nr%q"§él s?'é‘pb‘%t put t ed
from t hEEAE3FI A0 g scppgurare2edi sut nptiiéed ard %orﬁet‘%eis%tsctgxﬁa(elr%TJtilezs%z' A

colum sglection signal is inputted into the |latch 222, e selection
- 0 1 i } p i .
signal | k S¥E§Ti At heetbrehdu22Bgoforeher £ahaim ' Speed to
g . Sk i Mg %ijm be
sel ect rding to the timng of the sanpling pul se inputted.
i?ﬁ:%rspe sed g o tiy :

» 1n these cases, the respective columns are not in
turn selected, it is preferable that an optional column is capable
of being selected. Therefore, it is preferable that a decoder
c:_i.rcuit or the like capable of beingselectedat randomis employed
As an example, in Fig. 37, a decoder circuit is shown. Moreover
in Fig. 38A, a shift register configured with a flip-flop circuit
221, a latch 222 in which a4 column selection signal is inputted
and a logic operator 223 in which a selection control signal ig
inputted is shown, and in Fig. 38B, a shift register configured
with a £f1ip-flop circuit 224 . a first latch 225 in which a column
selection signal is inputted, and a second latch 226 in which
alatchsignal for selection is inputtedis shown. The configuration

Oof either Fig. .38A or B can select a plurality of signal lines
ét random. It should be noted that in the configurations shown
in Fig. 38A and B, the number of wirings to be wired are capable
pf being reduced comparing to that of the decoder of Fig. 37.

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

Vdrescribed below. The flip-flop circuit (FF) 221 in turn outputs
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During the tinme when-the sanpling pul'se is outputted from the flip-flop
circuit 221, the selection control signal is made L signal. Then, the
selection signal is not outputted regardless of the state of theA RegRREh
222. Because the output of the latch (LATI) 222 has been inputted into an
AND circuit. In another input termnal of the AND circuit, a selection
~control signal has been inputted. Therefore, when a L signal is inputted
for the $heeginplin 10k ' i s always outputted fromthe
pA3ngC 'ac%bgﬁihglij:o %hgr@imil?%Pfl%XiBF]% ﬁ%‘j’(]t LGLK) ,

AND circuit. Specifically, the sélection’sig

regar dl esstaoft ptibset(®rg ghdtd@1bek dbviads t anpljing pul ses are

outputted to all the columms fromthe fli p% gﬁgga& mpg%,e g‘f‘% in$he

sel ect i opul$graitpwt tegpttriom the #pishe 28 r which . are desired to

sel ect by the row section signal, t%e seﬁeﬁﬁ%ﬁﬁtcﬁf%\gﬁgpﬁgfgsi "Hade a H

si gnal . fherdatehsiGAZL) o222 ha ballahn 222eb61 0Kt PLLLH 1Y 2RbhREeANR Lo oM L
a nal’, "a

In the case where the signal of the latch 222 is sig %nal S

out put t ¥h¢ ratathe 2 AN e ramlidot i 4 ydde @%@edly\%‘lf‘({;o%i % wgﬁg%lﬁ heAs

latch 222 is a L signal, a L signal is outputte
a resul t223 € $bpeeplvnnsiwinbeh icere deptiiterT tonk¥1bb ¢t Qéc@?hﬂﬂ'&sgh 'egh are
6 222

desired to select. Because only the signals of the latch 59 77 A
_ only g .
of the cotftifies ittt sanddgia aitse seimettémve been H signals ,  Then,
when the output of the selection signal is desired to stop, the selection
out pyt _of & g \ top, |
control signalPrd9aliBe tine itien Thensampd ing pallsenis Shgi@kt £8d Mo
out pu“%:‘i%e Fher ef gre, { he feri od during the wires are selected is capable
of being Fr&ery E6RPr STEGUI AL . 48 electiant cpuksel(SBYnhs iopdded, the
sanplin i, Qutputted fromthe flip-flop circuit (FF), and a sinmilar
9 sf.’ﬂhéf. ’ﬁnen, Q:'[’jxe Selection signal is not outputted regardless
of the state of the latch 222. Because the output of the latch
{LAT1) 7222 has been inputted into an AND circuit. In another input
terminal of the AND circuit, a selection control signal has been
inputted. Therefore, when a L signal is inputted for the selection
control signal, L signal is always outputted £rom the AND circuit.
Specifically, the selection signal is not outputted regardless
of the state of the latch 222. Then, the sampling pulses are
outputted to all the columns from the £flip-flop circuit 221, after
the selection signal is kept in the latch 222 of the rows which
are desired to select by the row section signal, the selection
control signal is made a H signal. Then, a signral of the latch
222 is outputted from the AND circuit. In the case where the signal
of the latch 222 is a H signal, a H signal is outputted from the
AND circuit, and in the case where the signal of the latch 222.

i1s a L signal, a L signal is outputted from the AND circuit. As

a rgsult, the Selection signal is outputted only in the: columns

which are desired to select. Because only the signals of the latch
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operation is repeated- In this way, by controlling the timng of the row

sel ection signal, anioptional row is capable of being:selected at.r d@ﬁﬁ‘
and the row is capable of being also optionally changed even duri Hﬂkh
time when the rowis selected. Specifically, the setting operation is
capabl e of being carried out with respect to the current source circuit of
an optional row, the period during the tinme when the setting operation is

cart | ed ama ag wwanabln OpIEHg: O 00 Yo NG, tovever, nLhe case
(Do b FnekopaRen atid odgburide thanly SSPLERNLEIRY 1 e selgcly on o onel

I's outputted. Since there is a possi

i mredi at €hy sefariel shiconithbarSBi L0 RE) i nputted_js not still kept in
the latch 222. Then, a ci rcui%ﬁ&%ﬁgﬁgs LSRRt Eéeﬁs the elegpdbre  of
out put t'i a§gnh selmet owtputded. SHE-RGoRE | en.the sampling, pulse is
outputted fromthe flip-flop circuit ngfgi'si?ﬁ}%%% T HRb WS %iFP& 38B.

In Fig. 888, sebectadplisngapubse bg BHGRM f ) flip-flop circuit
224, and a columm selection signal is #n%%??é’g %ﬁ%&tﬁﬁg ‘irst latch 225.

Then, the out plhenf adwin sanpkhpd pulse {Spi ardmip ng,after the colum
sel ection signal 60 7 APR 2006 was | nputgted}i nt o g}lﬁqﬁfg ?Prgs%gﬁ"%#t‘:ﬂgzza

si gnal s R1¥fd pusputteddirad®iher £14p ansbsidiaddit (FP)Seqed 226
using the latch for selection at the samsﬁti me. J'Thgn, )fhe sg'lée%ﬁc'gﬁrsi gnal

i's  out RRYRLIOHNM S eeBeamdl. | Tn cth226vaFhasy GGl N8y Sam! g nau! S
I S out put fromthe flip-flop circuit 224, and the row ~sel ection Signal
s g - |
is i nputd ent8v felectien |satal225n bptevAsl r& it alaphbibTe 8§dbé‘;{n§he
same ti ey t q:e gel, ection signal continues
ected at random, and the row is capable 6f being also optionally
changedevenduringthetimewhentherowisselected.Specifically
thg setting operation is capable of being carried out with respect .
to the current source circuit of an optional row, the period during
the time when the setting operation is carried out is capable
of being optionally changed. However, in the case of this circuit,
during the ti@e when the sampling Pulse is outputted from the
.flip—flop circuit 221, it is not desirable that the selection
Signal is outputted. Since there is a possibility that the
information inputted immediately before this information being
inputted is not stili kept in the latch 222.

Then, a circuit which has been made so as to be Capable
_ofoutputtingtheselectionsignalduringthetimewhenthesampling
pulse is outputted from the £flip-flop circuit 221 is the cifcuit
shown in Fig. 38B. In Fig. 38B, the sampling pulse is outputted
from the flip-£flop circuit 224, and a column selection signal

is inputted into the first latch 225, Then, the outpu%: of the

samplingpulseis terminated, andafter the column selection signal
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to be outputted from-the second latch 226. Therefore, each one is capable
of being operated at:the sane tinme. Using the circui'tjindicated in the

above-described Fig. 37, 38, the setting operation of the current appoyge
circuit is also capable .of being not in turn carried out, but carried out

at random Moreover, the tine period during .which the setting operation
Is carried out is also capable of being freely taken for a long tinme. Wen

the settywas DRSHAL t rrent _source circuit is capable of being

tcﬁ”i ed O;dta at ;E{r:léinr%ﬂao \/Jalsl!g Ve %?‘r_sidtaﬁ‘f%&%shwslilgt‘?téé@uﬁ F’é?t&aﬁ’pl e, in
e caselabeneidg ugin i C e.setting operation is

capabl e of being car?if?arégg%ifggég%l %%’8?%%%?'75 datahoftd gsing the latdpti onal

colum fercepbdteioh &€ PReSELEST t degree of freedomis raised, and
the-time period of the sett?ng‘ o%e?a ?bﬁ%nta B FSimaknisor a

| ong ti neutpottedafpdre, thdl ddirdd 8 G L9gs ring. which.the setting
operation is capable of being carrie ogggéngﬂe%i et e THE SRR in
one frarpylsdelsadtiputone midtnel £1te r r circuit is capable.
of being carried out by one colum fu?l )]/E(igél ﬁgE?ﬁ%Et?%%' paerr‘ od*e 1% he

current Selechion rigrtalofi sainpet t@aal n€® @ £l $-5RO L APR 2006 capabl e
of being specified, and if the rows fromthe fi rsgti?g‘\%vh %23‘?’[ r@%vr?aq' row

t be &ththaitnt bpedirtd ad, thdeaineneing! itk ' i
must 0% n-peard & SaleBiRG] IHb 8b1ebRFoA {dith G ALAL PE!

one colum is shortened. This is the reason why the t period o

set ti ng hdeargpUtdeshromttie seoordi Tatok i@l THAE IS dd R Re" i od,
the sett. ng‘tﬂoperation nmust .be carried out wwth respect to the current

source CiY nablke qf thaing ragematiadmat aidesdiaaingn um. As a result, the
setting ~ Using the circuit indicated in the above-described Fig.
37, 38, the setting operation of the cufrent source circuit is
also capable of being not in turn carried out, but carried out
at random. Moreover, the time period during which the setting
operation is carried out is also capable of being freely taken
for a long time. When the setting operation of the current sourcé
circuit is capable of being carried out at random, a variety of
advantages will occur. For example, in the case where the time
periods during which the. setting operation is capable of being
carried out are interspersed in one frame, if an optional column
is qapable of being éelected, the degree of freedom is raised,
and the-time period of the setting operation is capable of being
_taken for a long time. For example, in the time periods during
which the setting operation is capable of being carried out and
which are interspersed in one frame, the setting operation éf
the current source circuit isg capable of being carried out by

one column fully using the time period.

1f the current source circuit of an optional column is not
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operation is not capable of being sufficiently carried out. As the other
advant ages, the influence of the |leak of the charge in a capacity el enent
di sposed within the current source circuit 420 (for exanple, in7Rim. A
corresponding to a capacity elenent 103, in Fig. 6B, corresponding to a
capacity elenent 123, in Fig. 6B, corresponding to a capacity el enent 107
or the like) is capable of being overshadowed. In the case where the |eak

of the ¢hpa®ael BrtH c mm_b | ynm, .the influence is easily"
seen, but In tﬁeagagéﬁl\}ge%&?jffg%@mgnétffaﬁ'tﬁ)lﬁ‘”ﬁsc from ghee§4rsy rowen to

human eyes. the syt dr-bf t capaci t.y .el ement is disposed in the
current source circuit 420. f&\/\‘%e\r% ,t%é:ncgﬁz?& ed.ctbst time peEledpefit ut ed

1ih 2 gene sapachiveplracloani sy AL oo Lty coRacLly elerent,
cLeul L redachiyny the tasblue SREIELHAN 0L P GALLAL SO SR LI
speci | calbge ubencentosh Mloshin® kg GLEEUD! i QRELELE Yoo LY L1
e charie brioumaxciutduat d o et RAC Y102 dyAPEL 200 ELETENL L2 1O

is not chEéde fHnet eolumn teehietFinaRcvdinl Aok AUSES B8 Sensd 1o
a capacity element or the |leak current of the transistor’ connec 90 the

capaci t \PRIEHERT fiavmot Asapabbe ubt , béleg Chas afc POREDY agFHIubaLgd in the
capacity elenent may be changed acconpanying with the tine elapsé. Wen
the charge andthithesothangedyanhagest rend IMEIEARI St Rkt DEak W £ Qe
charge in a capacity element disposed within the carrent source
circuit 420 {(for example, in Fig. 6a, corresponding to a capacity
e-leme_nt 103, in Fig. 6B, corresponding to a capacity element 1'23,
in Fig. 6B, corresponding to a capacity element 107 or the like)
is capable of being overshadowed. In the case where the leak‘0f<
thechargeinturnoccurscolumnbycolumn,theinfluenceiseasily
Vseen, but in the case where it occurs at random, it is not easily
Seen to human eyes,
It should be noted that a capacity element is disposed in
the current source circuit 420. However, a capacity element may
be substituted with a gate capacity of a transistor. In the
foregoing capacity element, the charge is accumulated by the
_setting operafion of the current source circuit. Ideally, the
setting operation of the current source Circuit may be carried
-out only once at the'tizma when the electric source is inputted.
Specifically, when the signal'iine drive circuit is operated,’
during the f:f:_rst time period of the operation,; it may be" carried

out once. Because the charge amount accumulated in a ca;pacity
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source circuit, that is, the current -inputted into the pixel is also
changed. As a result; the brightness of the pixel is glso changed. Then,
for the purpose that the charge accunulated in the capacity eleqqmggﬂges
not vary, the setting operation of the <current source circuit is carried
out periodically in a certain cycle, the charge is refreshed, and the
changed charge'is again restored to the original, the necessity occurs

that thegg t ,.ampunt of .the charge nust be again stored. Supposing the
case V\hefe%ﬁgﬁvg{ igf’i'u'oﬁegﬂ'bﬁﬁfl bP ?ﬁénﬁﬁabgethaoapmaied sbabeCapRgity

el ement ¢gpmha , rel evant charge is réefreshed by carrying out the
setting oper a’%ﬁgnt%ee]rﬁéemﬂ'r{geﬁtt 1Sotirtechppgedt , Howevehanipdreahi ge, i S

agai n regtpspdet : Lgi nal , nd the correct amount of the charge is
agai n stored, gcgo‘tr)r%gnrf%énegs s Fbered dpdoy ar caPpeRtyf elementr oenthanount

that theleaklAtreSOYFCERS! it Quiputs becones also |arge. Therefore,
when the setti n%e oper aﬁl%rg 1%31 S‘ﬁ#ﬁf?ﬁ"ﬂﬁ???@ﬂ.‘éﬂjtthﬁ eAPafdtyietementy, t he

vari ati ofle¥st s sWdAM: a t .the current source circuit outputs may
cause the display dist ur%’aglggr%%él{i‘%ag%lg a¢fypulateq dnckhasrapatitei ng

bixel whicn onturn oecireops, atpRiBAni {FUIE: oK) ehe Seifte tehrng- fhem t he

pi xel which in turn occurs fromt 6

659 ay iechubgomimci et Byt o SO0 o PR B, |

recogni zed. In this case, if t etting opera

current amount Lhat. the curront *eos ey i ANPRESER HREo) Ehe kit da ool ng

current ampunt that the current source circu out pu S
e of Mant sqon L0, ERb ! B gnbhds2ld il PIALLGe Fd PO
Changed. Then, for the purpose that the charge accumulated in
the capacity element does not vary, the setting operation of the
current source ci;:cuit is carried out periodically in a certain
.cycle, the charge is refreshed, and the changed charge is again
restored to the original, the necessity occurs tlhat the‘ correct
amount of the charge must be again stored.
Supposing the case where the variation amount of the charge
accumulat_:.ed in a capacity element is large, the relevant charge
;S refreshed by carrying out the setting operation- of the current |
" Sourcecircuit, the changead charge isagainrestoredto the original,
and the correct amount of the charge is again stored, accompanying
with this, the variation of the current amount that the current
‘Source circuit outputs becomes also large., Therefore, when the
setting operation is in turn carried out from the first row, the.
variation of the current amount 1;.hat the current source circﬁit
outputs may cause the display disturbance to the extent that it
i? capable of being visibly recognized. Specifically, tﬂe change

of the brightness of the pixel which in turn occurs from the first
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On the other hand, in"the case where the configuration shown in Fig. 6GE
is enployed for the current source circuit 420, since ithe setting
operation and the input operation are capable of being carried ogtppatyighe
same time, it is sufficient if the usual shift register capable of in turn
selecting fromthe first colum to the final colum is disposed. Moreover
in Fig. 315) al though the setting operation is carried out colum by

col umm, i%9W MajpiCavse tthe Aisplay. AAStH i P, H ‘the .settin :
oper atiog{araaq@lg %al;‘;ﬁigied out gn Zpl ur a???@ceogoc%l?%n%gt%?‘ptma%%%ﬁ nme.
Here, th&t et Pydsdbilynret6ghdteied o | ' f_.col ums
at the sane tine is referred to as %ol yphasi ngﬁilg'[b%%u#%a%%é%&%g&ntgnat I n
Fi g. 39, “RSIIIGR 18 Ao tpiretusn dlarmtieoas Faoh 11y E2RLL I Cul B LGLE ence
109 are _disposed, the setting operation night be carried ‘ou romthe
const ant QP REPIEH- dhe Sﬁrliétépamﬁathewﬁ%ﬂa&@&@%ﬁﬁtﬂﬂ@cukgaﬁ%m to
t hese t\/\goﬁi eces,of the constant current source for reference. W, the
det ai | ed“CORFPEIETHOh BItRYE dsncapablews baﬁn;,:%xﬁ&b&ﬁad&v@e&h@ﬂ”‘t]hﬁs':i g.
38 is Shﬁ ig Fi gl. 49, Fig. 41. Fig. 40 shows a circuit for applying
that of ?-‘8 € P65 -PREIBSr B BAUEALILRPRE2GOE1DGST AE £anGBI] SOVAESeE)! CUIt.
applying that of Fig. 6A to the portion”of the

Fig. 41 gho Lrcuit . tor
current sou%@‘e’gg?ragﬁﬁtwlgg PEFUTthe case of |ine sequential drive has been -

described. S e herei pafter, the case of dot sequential drive
will be descri 23'% %A‘%‘T&?‘“&A&“% Safp Whegedthe conddgusiagian shwephi ed t o

the vi depn HiRe s6-8a1d érﬁﬂlé?%d?&p%ﬁgn&éfer}thgontz;cgengirogujfth 'izf)arﬂriagg

the setting operation and the input operation are Capable of being
carried out at the same time, it is suffiéient if the usual shift
register capable of in tufn selecting from the first column to
tpe final column is disposed,

Moreover, in Fig. 3B, although the setting operation is
carr_ied out column by column, it is not limited by this. As shown
inFig. 39, the setting operation may be carried out on a plurality
of columns at the same time. Here, that the.setting oberation
iscarriedoutbna;ﬂuralitydfpolumnsatthesametimeisreferred
to as pPolyphasing. It should be noted that in Fig. 39, although
two pieces of the constant current source for reference 109 are
Qisposed, the setting operation might be carried out from the
_constant current source for reference separately disposed with
respect to these two pieces of the constant current source for
reference.

Now, the detailed configuration of the -constant current
circuit 414 shown in Fig. 3B is shown in Fig.. 40, Fig. a1, Fig.

40 shows a circuit for applying that of Fig. 6C to the portion-
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pul se supplied fromthe second shift register 411. Myreover, the setting
of the current source tircuit 420 is carried out acc)orjdl ng to the timng
of the sanpling pulse supplied fromthe first shift register 415. bé’h “’llds
way, in the case where it has the configuration of Fig. 42A, the T 0
sequential drive is carried out. It should be noted that in the-case where
only durigg the tinme when the sarrpllng pul se is outputted and the video
signal ¢ tggrxpjrmhﬁgeﬂr&@% switch 101 (signal current
control switch) is turned tol\l?&%% sif:' §e ‘*tlﬁ’a CHA&CI Tt Fpr arplpinge i s

not out ptRAedRMRig hesAitdeany Gl plied from the video line,
the switch 101 (signal current contr svm% Ecuﬁléeqiij%qq) HEQHt st at e,

it is not corrfectay, theraisador BAGRUSEqnbsR el e switch for
i nputting the cur rlent remains to @mg%gﬁd@ﬁ'ﬁlﬁﬁge??ﬁ%c%ﬁthe
swi tch %‘P%ﬁgw yuhereina€osair Oﬂ:hé\@atsg'%fl [ e, OFF-state,
si nce tllfg current is not inputted into the p‘iﬁ)x%#ea?l%n%gaé e 1Ye Widdy
correctl - being inputted. Hence, in order to be capable of

keeping the VI deg signal supplied fromthe video line and maintaining the

state of the T8wFigh 483, (thgnabmplihgnib £CANYE @koS tgﬁQ)L hB@l gtch circuit

65 7 API% 2006, 452 1s d| sposed. The latch circuit 4% 5 on |gi5Ped only

with a SHTIEebRe i§ casrdesmutadcaraihnyala tigs tmxne%fcg@ggméig with a
t

SRAM CI | the sanpling pul se is output 8d si gnal
isint ?‘?\I'séu%'ﬁ? }eloe‘igf”l?%t'b? sestanth shidit +8givtdec1] | %ré&%%é%ﬁgh 101
(signal g E g é:ﬁﬂtrol swtch) is turned to be ONstate or to

OFF-state T on f I eRE S WEPRICinawi t $2e maﬁﬁqaarau@acé&&i‘ngs

ca abl f d by controllin
apabl exg tl‘@lt%ihs%f 2R3 sgmpling ;_:'ulseg supplied from the first shift -

register 4 15. Inthisway, inthe Casewhere it has the conflguration
of Fig. 42A, the dot sequential drive is carried out.

It should be noted that in the case where only during the
time when the sampling pulse is outputted and the video signal
is suppluad from the video line, the switch 101 {signal current
control switch) is turned to be ON-state, and when the sampling
pulse is not outputted and the video signal is not supplied from
the video line, the switch 101 (signal current control switch)
1s turned to be OFF-state; it is not correctly operated. Because
in the pixel, the switch for inputting the current remains to
be ON-state. In this state, when the switch 101 (signal current

_ control switch) is turned to be OFF-state, since the current J.S
not inputted into the pixel, the s:.gnal is not correctly capable
of being 1nputtqd.

Hence, in order to be capable of keeping the video signal

‘Supplied from the video line and maintaining the state of the

switch 101 (signal current control switch), the latch circuit
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the supply of the current to the pixel. However, in the case where the
colums fromthe firsticolum to the final colum: a(re in turn selected, on

t he col unms near by the first colum, the time period for |nputt|1ﬁg %ghﬁﬂ'
signal to the pixel is long. On the other hand, on the col umms F Iihe

final colum, even when the video signal has been I nputted, soon, the pixel
of the next line is selected. As a result the time period during whi ch

the signak2ai g in t xel is.  shortened. In such a case, as
shown in Fig. S4§E§b6%gdtl?r§epg%t§h CHEFREY 4PA? dRaYhkesrgnElantednpulyed

into thewptkes o Ienthene dividing the scan line -
v ﬁ%?' xel Qél&(s%ig{, eqﬁé"peg%%f“ga ﬁ"?’s eRdaY bgeconfteundd scan

di sposed in the

line driwethid seaM ¢5rdliSPOSRG 1Y, {vgfrt,h@%{s%'g.g gg&#%%ﬁ%@&,g&&]e

pi xel section 402, respectively,

r el evant asdated smgnamy_ce fl et 1 uch even the pixels
di sposed on the same col ﬁnn thrgug:px ‘2{88 lyﬁﬂi %Hhﬁh‘é’-‘?ﬁ(kel on

b\ LSt tme st aoaf (shchlng %“tt' SPobhel ﬁgﬁgﬁfﬁhe SR cui t s

inputted. In Fig. 42C, the output waveformo

di sposedt@rbea Y -sitiaglet osittte bandrFekicas t f.r ne, and, second |ine
and 66 7 APR 2006 a start pul se (S2- gpbdg?géﬁeﬁgé%ongkdﬁf’f?i%%’rstaé}d 411 is

shown. @}eéetﬁmuwmmaweéapabdewﬂ%i—é'afigedf% o ﬁg{ %Pgﬁe'

on the left side is capable of |engthening the tinme
the si gridte | SR tefe dthentanxtden i t@l thd heilof | sequentlal dr| ve is
facilitated to carry out. It should be noted that the setting operation of

the current dBeER i dhe dege mnedeet aICO1VEhnRUE rON 32 PPEL LA i TeS
wth . to the final column are in turn selected, on the columns nearby
the first column, the time period for inputting the signal to
the pixel is Ion_g. On the other hand, on the columns nearby the
final column, even when the video signal has been inputted,-soon,
the pixel of tﬁe next line is selected. As a result, the time
period during which the signal is inputted into the pixel is
shortened. In such a case, as shown in Fig. 42B, the time period
during which the signal is inputted into the pixel is capable
of being lepgthened by dividing the scan line disposed in the
- pixel 402 at the center. In this case, one piece of scan line
drive circuit is disposed on the left side and right side of the
Pixel section 402, respectively, and the pixel is driven using
.the relevant scan line drive _circuit. If doing in such a way,
even the pixels disposed on the same column, the pixel on the
-right side and the pixel on the left side are capable of shifting
the time period that the signal is inputted. In Fig. 42C, the

output waveform of the scan line drive c:chu:Lts dlsposed on the

right side and left side of the first line and second line and
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an optional timng to—a current source circuit disposed on an opti onal
colum regardl ess of - whether it is the line sequential;” drive or the dot
sequential drive. However, ideally, as far as the predeterm ned chaypadilss
kept in a capacity element connected between gate/source of the transistor
di sposed in the current source circuit 420, it may be carried out only
once when the setting operation is carried out. O, it may be carried out
in the casstambena ddespredgt @F PHEdaG t.in g capaci el enent has
been di sgxhjar ged (varied). Moreover, 59?‘%‘?&?#2@5&%%’65&3&%%0@- t he
current @rsg-adiinglas thtdwatr8Lo 88 dd 09 i ' 0 he  gurfent. source
circuit ,42%@ all, the colums may be car-ﬁ%&#@%ﬁ iﬁéeﬁ"i %etpélﬁ%lfor
any | ong®® ithe peftosiidSpeccipanle or 1B8q88LLIHY i on, of ,the current
source circuit 420 of all the col ums srE{T:ly be gp%ggﬂ%uﬁeﬁﬂ??ﬂid’l’r&ﬁ’é’frane
time per¥ibtch dihe wigsial daeinputted tine ROLI Pixei hetﬁgté(;p%e%g‘%rr&t.i nis
carried‘fu_t to the several colums of the current source ¢ircui 32420, as
a resul t9F0fe 4§ sfaehki tatddrtoversevait) frame tine period, the setting
operation of all the columms of the current source circuits 420 my be
carried out. Nr&B9eid benneted phetetiie entedngisordtior 8seNdISLE20E 67 7
APR 2006s current source circuit is disposed on each columm has been

descri beF A6V E LRt A2OpPRE drr carutimid onksbyiain lipBilcith T @ 1kdisSy1tANd 2
pl urali A Q)f téurrgnt sqQurce circuit may be di sposed. Then, as an exanpl e,

t he case wheér timipgy top & suggenitedourcet birpalti dispbskleonuppent
The detailed configuration of the

source g i t.0f. Fig. 3B is_considered.
constantB bg:glrélrnér%t cglli i’feﬂiﬁdlr‘ﬁs?rﬁaﬁWé&§bersifsﬁca/\nttﬂmlEhg. sdguelieigy Fig.

43 sho | [gUl
“arive' by thle dot sgquential drive. However, ideally, as far as

the predetermined charge is képt in a capacity element connected
between gate/source of the Fransistcr disposed in the current
sou;ce circuit 420, it may be carried out onl_y once when the setting
operation is carried out. Or, it may be carried out iﬂ the case
where the predetermined charge kept in a capacity element has
been discharged (varied). Morgover, as for the setting operation
of the current source circuit 420, the setting operation of the-
current source circuit 420 of all the columns may be carried out
evenifittakesforanylongtimeperiod.Specifically,thesetting
operation of the current source circuit 420 of all the columns
-may be carried out within one frame time period. Or, within one
_frame time period, the setting operation is carried out to the
Several columns of the current source circuits 420, as a re;ult
~ of this, taking for over several frame time period, the-setting
operation of all the columns of the current source circuits 420

may be carried out. : :

Moreover, in the present embodiment, the case where one
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for applying that of +ig. 6A to the portion of the current source circuit.
In the configuration shown in Fig. 43, the setting . operation can be
carried out to one of the current source, and at the same tine, jmﬁRq%per
current source can carry out the input operation, by controlling the
control line. Mreover, the present invention provides a signal line drive
circuit in which two shift registers (first and second shift registers.)

are provecdetenss sodrdehasigddfst 1 @n nd shift registers, one is a
current source circuit, the ot eJr'g' gigsgg?guf’f’ SAGH YUY | ihRF theewi deo
si gnal , @hatribedalwive,Ubtit ity ' an. i e displ ontrolling, for
exanpl ;a, ggﬁ![ gt g? ci ;.:l::glirt , S ﬁgaﬁrrE. tﬁgtsl\é%éghﬁg’ﬁlqlﬁ Hgtgt?&]?qhﬁt? ‘E‘ﬁ#@nal
curren oblewa efdctibpehike Ny s 0SS .tha e
operation of the first and second sﬁiu%t Sr gé#é'tljé?s'eg}'e anéﬁgﬂﬁﬁﬁtl y

carried-out, Therssaran pxapls Passicike dliat S Lng pperation of the
current source circuit and the operation of ‘?rﬁggﬁ%‘%giarsﬁﬁﬁfwed

i ndependefthg ReartdicavoHthe climen t $euses bi Pou PP %%%tiidf.nél% ek éoqzesl jtd(éti:gefcf,nt

source circuit is capable of being precisely carried ouf when ‘arri ed

out by tERE flptailadagmiiguratdaont gHeatbR8Eant S od 11 G4 O TN
whi ch the current source circuit and 68 7 APR 2006 the latch circur't” are
capabl e h§assddserbievn| im dhiay ated HeteVEF¥g el 4 SCiios MYiSRYE as
for a c;gérent §oyrce circuit in a signal line drive circuit of1 the present
i nventi o CREWAPGuEhatiofgFam. | 6A divothei poFt {pn BF, tRELEHFHS BYNTIJAT

Ci rcu!_t égracqlriatn? :h? §RgvxgoingiFi g. 58. It should be noted that the present
enbodi M G guration shown in Fig. 43, the setting
operation can be carried out to one of the current source, and-
~ at the same time, the other current Source can carry out the input
A operation, by controlling the control line,
Moreover, the present inventionprovidesa sigral line drive
‘circuit in which two shift registers (first and second shift
registers) are provided. As for these first and seé-ond shift
registers, one is a current source circuit, the other is a circuit
for controlling the video signal, that is, a circuit for making
an imaQe display, controlling, fo_r example, a iatch circuit, a
sampling switch and the switch 1'01 {(signal current control switch)
and the like. Then, it is possible that the operation of the first
and second shift registers are independently carried - out,
necessarilyitis poss ible that the settingoperationof the current
source circuit and the operation of the image display are
independently carri_ed out. Since the setting operation. of the
current source circuit is Capable of being précisely carried out
when it is carried out by taking an enough time, a confié;uration

of the present invention in which the current source circuit and
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capabl e of being optionally conbined with Enbodi nents 1-3. Enbodinent 5 In
this enbodinent, the detailed structure and operation of the signal |ine
driver circuit 403 shown in Fig. 15(A) will be described. In thj

embodi nent, a description is nade of the signal line driver cir%iFEZWEB
used in the case of performng 3-bit digital gradation display. Fig. 4 is
a schematic view of the signal line driver circuit 403 in the case of

per f i e 3=hjt.dLgpt datign.display. The signal Linpe.driver
circg?glggggﬂiﬁgrgggg gg%i?égagﬁéf%Er§§%§?e§n§¥g?n§egg% nap%ﬁ?g?dregister
411, ig {kkgt ekatehigbrcuit 412, a second latch circuit 413, and a constant
current circuit 414. The operation will be briefly described bel ow. The
first shiféreegest ess 445r andoiiheesecondrsdi E1ire€ot sieradddgmse forned
using a plurality of flip-flop circuits (FF), and is input with a clock

si gnafingsdeike ¢Steglik, o2t KpFesanst anvenpibse tBeSPaySheSP, S2-SP)), and
an inverted clock signal (S CLKb (SlI-CLKb, S2-CLKb)). In accordance wth
the BFAPREMoLs FRews snghRads, Sanphingopurspendindseguenit atigasarput
there;rogl 69.7 éPR 2g86 The sanpling pul ses, which have been output from
the fPr8t°"shift Fegi 3Fer 415, are input to the constant current circuit
414.. The s i i out put, fromthe, shift register
411, are i%%E%h€%lgﬁéé$¢?g%gl%@%ﬁa%$?2§$$saﬂﬁ e?E?#%me%?g}?al vi deo signals
(Di gibphbDat 8f bk Ond th%nQﬁif\ SdmPEMNEq REEN EMBYGikEntheifsrst latch
circuit 412, and a video signa

Frmbodiment 5

In this embodiment, the detailed structure and opefation
of the signal line driver circuit 403 shown in Fig. 15(A) will
be described. In this embodiment, a description is made of
‘the signal 1line driver circuit 403 used in the case of
performing 3-bit digital gradation display.

Fig. 4 is a schematic view of the signal line driver
circuit 403 in the case of performing the 3-bit digital
gradation display. The signal line driver c¢ircuit 403
includes a first shift register 415, a second shift register
411, a first latch circuit 412, a second latch circuit 413,
and a constant current circuit 414.

The operation will be briefly described below. The first
shift register 415 and the second shift register 411 are
formed using a plurality of flib-flop circuits (FF), and is
input with a clock signal (S-CLK, (S1-CLK, S2-CLK)), a start
pulse (S-SP (S1-SP, S2-SP}}, and an inverted clock signal (S-
CLKb (S1-CLKb, S2-CLKb)). In accordance with the timing of
these signals, sampling pulses are seguentially output

therefrom.
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Is retained in each colum in accordance with the timng at which the
sanpling pulse is input. In the first latch circuit 4%2, upon conpletion of
vi deo-signal retaining in colums to the |ast colum, ‘during a horizontal
return period, a latch pulse is input to the second Iatch circuptapghfy and
the 3-bit digital video signals (Digital Data 1 to Digital Data 3%
retained in the first latch circuit 412 are transferred in batch to the

second | atch oppgw n, the 3-bit digital video signals (Digital
Data 1 to Digital émfla pggsegne“t}f’r%,h%i bReareutputifimoth thethiarsiecond

latch ci shuft rd¢dstéfeu] o, the constant current circuit 414 at a
time. Wile the %-%it d%ﬂ);%r‘%/ii Ui Yhdihe @nFtant murrent cigital Data
3) retai4kd. i THdeampin Ci.hGuLt: 413 are input to the constant:
current circuit 41f©sangléﬁjg§%%1 s“reh(sic F BakE been oukpuk frem tee sikft

regi st errédilstdherenf tHs ra,Lop; | |terated, and video signals for
Ny iggﬁt?ﬁgr ghlbsg%ir%és%aﬁﬁgr%i’fﬂ'éiﬁ ohk? ant3-&drtr ent

one franme are thus process

circui t aligh pARAysi deb <l ghofs C(le‘éﬁrt@zilng)a%fgi git%»a:ﬂ 4 nqal[ #%ﬁoﬁpﬁg’g ggur ce

si gnal -slln t he constant current circuit
circui t R0 jnpmipriay itted £idst 1Rtk 2iselgFal;S view of the signal |ine
driver circuit related to the three signal IrE?r‘%élg'i ﬁ“\?‘oa?" DFFF@Lth to

(i +2) - t - ERtARBedND eaichatoFugn i 8BeYBabREe G7oE, WAl @ﬂlég‘;ag{@g &h £ach
I 'S .

constant _ current source 109 corresponding to
cur r ent BuSeERdiinguipu1420 dsasinputer minal” a, a terminal b, and a terninal
c. The current source circuit 420 is controlled by a signal input fromthe
term nal a. F&Pthehe d&ilmsdnt laschuppldcedt 412, wupon completion of
video-signal retaining in columns to the last column, during a
horizontal return period, a latch bulse is input to the second
latch circuit 413, and the 3-bit digital video signals (Digital
Data 1 to Digital Data 3) retained in the first latch circuit
412 are transferred in batch to the second latch circuit 413.
Then, the 3-bit digital video signals (Digital Data 1 to Digital
Data 3) for one line, which are retained in the second latchcircuit-
413, are input to the constant current circuit 414 at a time.
-While the 3-bit digital video signals (Digital Data 1 to
Digital Data 3) retained in the second latch circuit- 413 are input
to the constant current circuit 414, sampling pulses afe again
-output in the shift register 411, Thereafter, the operatior; is
‘iter,ated, and video signals for one frame are thus processed.
‘I'herg is a case where the constant current circuit 414 plays
a role of converting a digital signal into an analog signal. In
the constant current circuit 414, a plurality of current source

Circuits 420 are provided. Fig. 5 is a schematic viei;r of the

signal 1ine driver circuit related to the three signal lines in
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via a terminal b froma reference constant current source 109 connected to
a current line. Swtches (signal current control swi.tches) 111 to 113 are
provi dedbet ween the cdrrent source circuit 420 and aipi xel connected to a

signal line Sn, and the switches (signal current control sw tches)7 ppfl 200
113 are controlled by 1-bit to 3-bit video signals. In the case where the
video signal is a bright signal, a current is supplied fromthe current

source circuit to the pixel. On the contrary, in the case where the video

signal iss.d 4@ kisbgnak, the switches (signal current control switches) 111
to 113 are conthgngd%hofoggmgﬁbply current to the pixel. That is, the

current Sourchotlrenad ) BnguPRDLLLLY, B Ll o0 & b edstetnined.
cont ol coleeher doleoBnbco: SR U UIRPE S nol FXlerring Lo
G sposed | n concnamIdAn SoUetd o LSSREEL NI Lo TS of LG, values of
suppl1 8 tand bekemn ol e cTaSletSnohbee SNSLA. 4ol (Db ELERULY 410

si gnal PWpwridgnaiitbet feom i1t térMing0H . eSPRPEfel-0 dis e%q:r%g L H@%f %.-ll? @e
I N'Ventron,

supplied fromthe first shift ‘register 415. In the presen

settingV4# 2hterminahtb Soomce réfevehcd28ohstaRE | OhPREILE NsBGESL Ippge W th
the sanpling  pulse suppli.ed fromthe first shift register. I'n thrs”

enbodi neARNEChed did & eurretds dringt.i oBwiitthese| Qi?ﬁﬁ@ EQrR8nfX@oRt £o 21 the
case of performng 3-bit digital gradation display, three current source
Circmt§y'E@P%?blﬁg&ﬂkkﬁﬁ?@preadﬂaﬂﬁeHWBew%nﬂc&b@&ﬁtsourcecircuit
420 and a pixel connected to a signal line Sn, and the switches
{signal current control switches) 111 to 113 are controlled by
l1-bit to 3-bit Video signals. In the case where the video signal
is a brigi_'xt signal, a current is supplied from the current source
circuit to the pPixel. On the contrary, in the case where the
video signal isadark signal, the switches (sigﬁal current control
switches) 111 to 113 are controlled not to supply current to the
Pixel. That is, the current source circuit 420 has a capability
of flowing a predetermined current, and the switches ( signal
current control switches) 111 to 113 control whether the currenf
is supplied to the‘ pixel or not.
Referring-to Fig. 5, the current lines and the reference
constant current sources are disposed in correspondence with
-respective bits. The sum of the values of currents supplied from
the current sources of the respective bits is supplied to the
.signa; lines. That ig, the constant curfent circuit 414 also

has a function of -digii;al—analog conversion.

Note that the setting signal input frmﬁ the terminal e;
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currents supplied fromthe three current source circuits.420 connected to. .. .
one signal line are:sét to aratio of 1 : 2 : 4, the.current nmagnitude can
be controlled at 23 ="8 levels. In the signal line driver circui% §E§ in
Fig. 5, although dedicated reference constant current sources 1 d
respectively disposed for the 1-bit to 3-bit, the present invention is -not
limted to this. As shown in Fig. 44, reference constant current sources
109 the nunber of which is smaller than the nunber of bits may be

di sposedorkesEMElpite, the s@ypbeng mg@@u&l}:%é %?gl,,{ ‘e-flﬁrﬁ%t cs%sr% ant

current source 109 for the nost significant t I's ca

di sposede@Hiteudddnt Eoutive piesunt 1inSRAMRSHR0 EEleiﬁgp},frﬁLé t&ﬁx?:fenﬁ;;” rent

source circuits disposed in one colum is set; and uSing the curre

source AYENQ CiEPUlEhi2n ih@esidrimgl apeaatbeBahas G tEada 1§l or med,
the .operation is performed for other current source circuits. "I n ~other

wor ds, aFieptiedfren Wie tirst ot ithtedi s bersettd Peis Wﬁdghghas
alreadytEFen erformed may be used to share setting information. or

exanpl e, Eaé‘% Phg* 8pEFELPSACRSW R fertiearbrond Yof o exahplid o€ UFKE da se0UT Ce
circuit éggﬁ?gben, using the current source 72 7 APR 2006 circuit 420 for
whi ch t R& PFG8%e Paiidn dHegl tade rgprddtiomddisphap; Mmehires icargeated
anong Oggﬁ%c£r§Lt ang 2-€it current source circuits 420. Mre
specifically. andrg*Elrtefiasewrrevided fox eard calhenmat Whiser Biigak10f each
current; Ln nsist.or corresponding to a transistor 102 in Fig.
6(A)) i gagg%héét gb’,ﬁ’iéﬁ& OB 5’%@ ddtee eeFrentl stercenakctedtsAd28

result, coﬁﬁ&@t§8u£8e0¥8| gggggloii}lgf g;‘:‘gatsg(%n:tsohgr Er‘g%i'i)r ggs iISt:O;S : 4
the currént magnitudé can be controlled at 2° = 8 levels.

In the signal Fine driver circuit shown in Fig. 5, although.
@edicated reference constant current sources 109 are respectively
disposed for the l—bit. to 3-bit, the present invention is not
'iimitedrto this. As shown in Fig. 44, reference constant current
Ssources 109 the number of which is. smaller than the number of
bits may be disposed. For exXample, it may be such that only the

. reference constant current source 109 for the most significant
b.it: (3-bit in this case) is disposed; one current source circuit
selected from a plurality of current. source circuits disposed
in one column is set:; and using the current source circuit for
which the setting operation has already been berformed, the
.operation is performed for other current source circuits. In
other words, the current source circuit for which the setting
operation has already been pexformed may be used to share setting
information.

F9r examp1é, é setting operation is performed on&y for a

3-bit cuxjrent source circuit 420. Then, using the current source
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(current-supplying transistors) becone identical. Referring to Fig. 44, the
setting operation is:performed not for the current source circuits of the

| east significant bit (1-bit in this case), but for the current %omﬁm
circuits of the nost significant bit (3-bit in this case). Thus, B(he

setting operation is perfornmed for the current source circuits of a
greater-value bit, the influence of variation in characteristics of

i nter-bi ticur nt_source circuits can be reduced. Suppose the setting
oper at i off Fg%&%q FF Whiohhtheuse thing mpaminids WasSbeh poLebeASy

Si gnifici\H bit (1-bit in this case), information related to the sefting
oper ati on %3”'81: B ¥Hshagedcamenaothmr debiti anaiz-oiaf cubteeh®asburce

signific {Ld hared anong the current source circuits of the upper
bits. | neﬁ?m%%s@,os'v\h rehgPeehfiael by stnong clurtdentr espeeki SEr&Ei £t

source cjiggui vary, .the values of currents of the upper bits |ack
preci si oné.&‘l'hlizge iggléﬁectaﬁﬂtéu?r%c%f uppeh- Furrent-empraginee tardmst 4 sopr oduce
out put's ¢ ] rrent values, even when a small variation has
occurred § n %ﬁ%&%ﬁﬁ a%écf & &W&?tﬂ’r'elpﬁf fnehtg. of (AhE imrdaineatted s
magni fi eghg agqd sal u gurrent. values are also varied great. In
contrast;, in the (i'g%é; \%ﬁg%g%t heS iR glifpefernremted. pedor apdresilic APR

2006 f orgdthe sgirsnt ircyits.of the nost significant bit (3-bit in
this case), infor mtigﬁE$§§3 ed Yhert3toTationzgharbng t Reansurstants sour ce

circuitqcxﬁrﬁehﬁ;.lgawl s - MR1Y e characteristics of the
soﬁceécﬁlj;:acwts eﬁ}()tfm%weed’;d%l?%%ut put current

respective current . . bl
\S/?rL Iules ZL S fggb??ﬁfid-ﬁ%‘gggn?§§é'ngﬁ t‘ﬂ?e Cég{teﬂ'{g \G%eureatdi%en 4% \‘{;%rrlfaotr!m%r:i are
not for the current source circuits of the learstr significant bit-
(l-bit in this case), but £6r the current source circuits of the
most significant bit (3-bit in this case) . Thus‘, when the setting
operation is performed for the current source circuits of a
greater-value bit, the influence of variation in characteristics
of inter-bit current source cireuits can be reduced. -Supp-ose
the settingoperation is performed for the current source circuits
of the least significant bit (1-bit in this case), information
related to the setting operation performed for the curren£ soufce
c:‘chuits of the least significant bit is shared améng the current
source circuits of the upper bits. 1In this case, when the
characteristics of the respective current soufce circuits vai:y,
.the values of currents of the upper bits lack precision. This
is because since upper-bit current source circuits produce outputs
having great current values, even when a small variation has
occurred in their characteris tics, the influence of the variation

ismagnified, andalso output current values are also variéd great.

In contrast, ‘in the case where the setting operation is performed
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The structure of the-eurrent source circuit 420 may be arbitrarily adopted
anong structures shown i n Figs. 6, 7, 32, 33, and 35; The current source
circuit 420 can be adopted not only single structure but al so pj §pRa006
structures. Meanwhile, as shown in Fig. 6(C), when the current source
circuit 420 includes the structure having a current mrror circuit, the
structure nmay be alternatively such that the gate el ectrodes of transistors

in the c circuit 420 e commonly connected, as shown in
Fi gs. 23521%3:@%458%(%}: Farter ct"ﬁ‘éuﬁ? l?@t?ﬁ%"‘@ﬁtti’rﬁ@@eﬁmm bitrtEhitircuit

414 showpnignfd 4 are illustrated in Fi 23, 24, and 45 in
detail. I'n a c%??%snef} sgi?rfsc{el%:r *&h tremeﬁ' tPryedo; is @®| NI Shn i n

Fi gs 23, cidrenpd n etermned signal current |data
i s out pu(t3 toethesgjlﬁgr?\aé!re(lt'l ne %E %tf fdﬁw?’s bdherol LD a¥RBRAItRP t o

Hi gh 200 t al d | (Digital
Data 1 (0 B G el Dl IR %Pg%tg@e?smen%t%‘mfry s ey, 45

is a cireatied] agimde idu rent circuit of Fig.

6(A) is di sp%sed in the E‘%‘Sﬁar [T ne cﬁl%res }r Swlzogfé'%q"'c%‘i‘t CSsHSWwn i n

Fig. 5. the kurretft vahaesatbi 68 R ATAD drd <RELEOT IR ‘? tslﬁ t rlntfrl%nm stors A
6

to C being turned OFF. This is for preventing a cufre akage
Al t er natisyeimgllwi t ches nay be disposed in series with the tran5|stors A
to C, in which the switches are turned OFF in the setting operation.

Il lustrated i Fhe gir@wre &2 e @@ﬁﬁénﬂm%@rééeciféﬁﬁ?”ﬁ@o @3S HAnt
current sources 109 the nunber of which is fewer
arbitrarily adopted among structures shown in Figs. 6, 7, 32,
33, and 35. The current source circuit 420 can be adopted not A
only single structure but also plural structures.

Meanwhile, as shown in Fig. 6(C), when the current source
cirquit- 420 includes the structure havingacurrentmirrorcircuit,
f.he structure may be alternatively such that the gate electrodes.
of transistors in t:he. current source circuit 420 are commonly
connected, as shown in Figs. 23 and 24.

Hereinafter, the structure of the constant current circuit
414 shown in Figs. 4, 5, and 44 are illustrated in Fig. 23, 24,
and 45 in detail.

In a current source circuit 420 provided in each column
shown in Figs 23, 24, and 45, whether or not a predetermined signal

.current la.ta 18 output to the signallineSi (1si<n)is contrslled
acdording to High or Low information contained in a 3-bit digital
video signal (Digital Data 1 to Digital Data 3) input £from a second
latch circuit 413.

Fig. 45 is a circuit diagram in the case where thé current

source circuit of Fig. 6(A) is disposed in the signal line driver _
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the nunmber of bits are disposed. Fig: 23 is a circuit_diagram in the case-
where the current sourte circuit of Fig. 6 (C) is di'sposed in the signal
line driver circuit shown in Fig. 44. Fig. 24 is a circuit di agra;rmpmmgle
case where the current source circuit of Fig. 6(A) is disposed in the
signal line.driver circuit of Fig. 44. In Fig. 23, the current source
circuit 420 includes transistors 180 to 188 and a capacitor device 189. In
this e i ten e trgnsistors 180 to 188 are all of n-channel type. A
1-bit digi %a Vi thes 'jd'hg"lriQ's FnpiP Fd9a §a: cthe sty amenatdony dissi st or
180 frod e 568 a Lreuit 413. e.of a source region and a drain
regi on @ {ﬁ% trcg%tlg't %%QT§65%§’rsc%%&cgﬁi{‘8 tTHaebFEe sThhalls ifiea (Si)
and the gpdd\&dnd & %‘Ir‘@%?_e tp.one of ource region and a drain region of
t he tra%?%stg} ng. A -%h? %ﬁ%%?%ﬁ‘v?ﬂ%@%ﬁ%ﬁ%ﬁgﬁb FYIEChes magabe

el ectro@gsgdsdden kil second latch circuit 413. One of
a source relgjion and a gr gﬁ:&%%g%g%%g'%&%%grfﬁaﬁ%gstl&"%Fgesf‘;‘éﬁﬁ'@é’ﬁed to

the soura® Fpidd I0F¥e S the fﬂg%o‘; aﬂ connected to one of a source
region and a drain region of the transistor 7 APR 2006 184. A 3-bit

digital videolngsarated DRWided # $aicP2 £t 0Es AbEd LaRaLapOL 182
~dl n

fromthe second latch circuit 413. One of a sSource region a

2nd the ot her 15 connect od g one of e Ramber | AL s KRRy thB 1oL o
the trakbiesnombe8bf bits are disposed. Fig. 23 is a circuit diagram
inthe case where the current source circuit ofFig. 6(C) isdisposed
in the signal line driver circuit shown in Fig. 44. Fig. 24 is
a circuit diagram in the case where the current source circuit
of Fig. 6(A) is disposed in the signal line driver circuit of
Fig. 44.

In Fig. 23, the current source circuit 420 includes '
transistors 180 to 188 and a capacitor device 189. In this
embodiment, the transistors 180 to 188 aré all of n-channel type.

A 1-bit digital video signal is input to a gate electrode
of the transistor 180 from the second_ latch circuit 413. One
of a source region and a drain region of the transistor 180 is
connected to the source signal line {Si), and theotheris connedted
to one of a source region and a drain region of the transistor
183.

A 2-bit digital video signal is input to a Qate electrode
of the transistor 181 from the second latch circuit 413. One
of a source region and a drain region of the transistor 181 is

connected to the source signal line (Si), and theotheris c;)nnected

to one of a source region and a drain region of the transistor
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One of the source regi.on and the drain region of each of the transistors. -
183 to 185 is connected to Vss, and the other is cdénnected to one of the

source region and the drain region of each of the transistors 183 ﬁ? &82.
One of a source region and a drain region of the transistor 186/ A&R 200
connected to Vss, and the other is connected to one of a source region and
a drain region of the transistor 188. A sanpling pulse is input fromthe
first Shiéﬁ register 415 to the gate electrodes of the transistors 187 and
188. One” " of the source region and the drain region of the transistor 187

L anst Stor 186" TR AOTFAL VI4en (TAETLAR 60pRe bo o et reldet was
s stop i FERtHy P2 ot e mecond dant chout Sihet G
rans st Sa0 s "SR ioRo e PR TASioR s fomnkidt 108 ds

ot nor el et r o 20 ehe SR PEGaE 1 1hAT 2 R dhemant a sonnpibes o 1ol o

of retaity G b ga r t S the 76 7 APR 2006 transistors 183
S8uzad £§%¥&L i ?f"ﬁ'n Wratam et thestsessisgpr and

to 186. In the current sourcé circuit
the transsstor 188 are turned ON, a current flows to the capacitor device
189 from a reference constant current source (not shown) connected to the

R g sty e oS RS N Bl Beei® e R e OO
the transistors 183 to 185 is connected to Vss, and the other
is connected to one of the source region and the drain region
of each of the transistors 180 to 182. One of a source region

_ and a drain region of the transistor 186 is connected to Vss,
and the other is connected to one of a source region and a drain
region of the transistor 188.

A sampling'pulse is input from the first shift register
415 to the gate electrodes of the transistors 187 and 188. One
qf the source region and the drain region of the transistor 187
.is connected to one of the source region and the drain region
of the transistor 186, and the other is connected to one of
electrodes of a capacitor device 189. One of the source region
and the drain region of the transistor 188 is connected to a current
line 190, and the other isg connected to one of the source region
and the drain region of the transistor 186. |

Oneoftheelectrodesofthecapacitordevice189isconnected
to the gate electrodes of the transisfors 183 to 186, and the

.ot-hen; electrode is connected to Vss. The capacitor de;ricé 189

plays a role of retaining the gate-sourcé voltages of the
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189, and an potential-difference begins to occur between both the e

el ectrodes. Wien the potential difference between both the electrodes has
reached Vt, the transistors 183 to 186 are turned ON. The char ge

accunul ation continues until the potential difference between bothARMAELL

el ectrodes, that is, each gate-source voltage of the transistors 183 to
186 increases up to a desired voltage. In other words, the charge

accunul gtion continues until the transistors 183 and 186 each reach a

vol t age SIH4%% 18 tnd&8§gnal current to flow Upon conpletion of the
char ge accunulat* the transistors 183 and 186 are fully turned ON
Subsequent |y, P thf PYrenh Sossgecelteniti 4202@hen the transistor 187

conduct i I \ﬁ'dpf_j régq: con Qrd:ll vity of the, transistors 180 to 182 is sel ected
accordi ng ht Likeh axelctnzne®adN, Far cexnept eflowkeoalthet he

transis 2 are turned to the conductive state, the current
suppl i e;dﬁ{p %C:-ll%gllslﬁgﬁrg_'cel :’lﬁg (Egpjﬂ goreéspenss P@nﬁl’l‘ienﬂ;unum'ﬁremtesduabﬁ
current cabhtt Qe % ot §3 drain current of the transistor 184,
and the drain cur ent (i Sugirepds 1igge d 96h| yAthshtisatdimet or 180

has beegnhkUkRgds{ PRA20 the conductive state, only the drain
current of the tsrériisz’lrsét ?rsg %§3tlglzoﬁ§et9 Ffhe si gnal line (Si). As described

above, the gagRai§&His"Hen g{.?ﬁggl ransi Stﬁ éﬁgﬁ%g c185 arteql;:]gg‘r;ggteed

wher eby setting-operation or e :
the '32%%"%{ﬁ‘ﬁ%"a’sL?I’Fﬁﬁﬁ%?’éé‘%%?fépgﬁé% PERERS hotopPiir: atveeanperhror |
exanpl ethéhelectrodes. When the potential difference between both the
electrodes has reached Vin. the transistors 183 to 186 are turned
ON. A
The charge accumulation continues until the potential
B differe’nce between both the electrqdes . that is, each gate-source
voltage of the transistors 183 to 186 increases up‘t'o a desired
voltage. Inother words, theAcharge accumulation continues unf.il
the transistors 183 and 186 each reach é voltage that allows to

the signal current to flow.

Upon completion of the charge accumulation, the transistors
183 and 186 are fully turned ON.

_Subsequently, in the current source circuit 420,
condu'ctivity/non-conductivity of the transistors 180 to 182 is
.selected according to the 3-bit digital video signal. Forexample,
when all the transistors 180 to 182 are turned to the conductive
state, the current supplied to the signal line (S1) corresponds
to the sum of the drain current of the transistor 183, the drain
current of the transistor 184, and the drain currené. of the

‘transistor 185 When qnly the transistor 180 has been turnegd
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setting-operation infermation may be-shared also with transistors ina. .. |
different colum. That'is, the transistor gate ternminals may be connected
to the different colum transistors. Thus, the nunber of current source
circuits to be set can be reduced. Consequently, time required T AFR 10k
setting operation can be reduced. In addition, since the nunber of
circuits can be reduced, the layout area can be made small. In Fig. 24,

t he sett{gqih%era ion is perf orned for the current source circuit with
the trans?stor S°189°haVAG takite ondFFthEimin sukbeenpld¥ @Rk Pk LK S,ENt

| eakage. rther 9., 46 is a circuit diagramof a current source circuit
in the C]é.éS:% %/J\,fq]%"f% g"s%‘?cﬁlg’?@% {ingj §gd3ed in series with the transistor
24. Referring to Fig. 46, the switch 203 is

182 in the strAL%cturSe [1?)1; Fig.
turned OFF in-tRESSE Ply2BpErat thn gakrl tiermimadedoENthe tideyidtiomy Al
this evefds tloN1 Bk 9§re 232k ANd 46, when the drain current of the

transi stor 183, the Hrarnesiefentbgrebyeset biny soperasiion jarkbrniet idai N
;. 2 ; 4, the current

current Qfn b8 HLRARSI S 185 are set. to a ratio of 1

magni t ude "ean bteElr contr gfglgsgdatg{e 59tsipgyeperatigs inframaldsinghsishayesd or med
ith t hemea ; ] L (ch |1 h) of th i

183 to LBe Sacee RER s 2N 8 PoSedln chS SaRe pelpmn: it hb omesemtts. ar 6

set to lnveatidn Fig 3f,sh curren ource circuit 420 having a
circuit structure different r%ﬁg?ha%oofEE36: 23. FeRe edpmpde . sodhee

T2 ar e di sposed s Tonrons This H SR mY; bhed lbnsst thRgasatasaEssour ce.
circui t 1828 ghomerentFRedrukd, | SISO {7 4o transistor gate terminals
may be connected to the different column transistors. Thus, the
numbexr of current source circuits to be set can be reduced.
Consequently, time required for the setting operation can be
reduced. Inaddition, since the number of circuits can be reduced,
the layout area can be made small. |
InFig. 24, the settingoperation ié performed for the current
Source circuit with the transistors 182 being turned OFF, This
is for preventing a current leakage. Further, Fig. 46 is a circuit
diagra_m of a current source circuit in the case where a switch
203 is disposed in series with tile transistor 182 in the structuré
of Fig. 24, Referring to Fig. 46, the switch 203 is turned 6FF
in the setting operation, and is turned ON in other time.
At this event, in Figs. 23, 24, and 46, when the drain current
of the transistor 183, the drain current of the transistor 184,
and the drain current of the transistor 185 are Vset to a ratio
of 1 : 2 : 4, the current magnitude can be controlled at 2° =
8 levels. Thus, when design is performed with the val‘;;es of W

(channe; width)r/L {channel length) of the transistors 183 to 185
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in operation to the current source circuit 420 shown in Fig. 23 except the
point in that when the switches 191 and 192 are turned ON, a current flows

to the capacitor device 189 via the transistor 185 fromthe ref ezq\?ggnﬂﬁ
constant current source (not shown) connected to the current lin .
Thus, a description thereof w Il be omtted in this enbodi nent. Meanwhil e,
in this enbodinent, while all the transistors contained in the current
source c;ég it 42_Ozshovvn in Fig. 23, 24, or 46 are of n-channel type, the
present THvert ilor i%s*nbt the FYSREIBLYMION cRugieartselarter apSi $60LS: nAY: al SO
be used.;, Operation of the current source circuit 420 in the case of using
the p-channel transistors is sinmlar to the operation described above
except the poigt, i 4tsl§'1at the direction in which a current flows is changed
and the point i that PHE HpSerrert downce eircebhda@otivay ing acti nvss thut
vdd. Th dRserd 4 thereof will be omtted. . Wen using the

p- channﬁb??canm st%%%%net ?"arsoé" Wi afsFigs bt Ths sagdantt [soudde t hat

i's, the casgwhang thepeyrrent-flow direction is not changed can be easily
appl i ed Wi th the corrgalr?lfgbnfpﬁ”est ﬁ%&h‘“gi“g?dssaﬁ& Epgt ¥ swbtch AR 2086 One

NG e s L NI
Chonn |5 Py, "B RIS S0l P LR i TN el OART ShluSebe ™
Sonpee: 00" ey pe"Sher e SR PRHER s b o RRaflR e 55
except the point in that when the switches 191 and 192 are turned
ON, a current flows to the Ccapacitor device 189 via the transistor
185 from the reference constant current source (not shown)
connected to the current line 190. Thus, a description thereof
will be omitted in this embodiment .
Meanwhile, in this embodiment, while all the transistors
contained in the current source circuit 420 shown in Fig. 23,
24, or 46 are of n-channel type. the present invention is not
limited to this. P-channel transistors may also be used.
Operation of the current source circuit 420 in the case of using
the p-channel transistors is similar to the operation described
above except the point in that the direction in which a current
flows is changed and the point in that the capacitor device is
.connected to not Vss but vdd. Thus, a description thereof will
be omitted.
When using the p-channel transistors, the case where Vss
is not replaced with Vdd, that is, the case where the current-flow
direction is not changed can 5e easily applied with the co;nparison

between Fig. 6 and Fig. 7.
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Note that, in this enbodinent, the description has been nade of the
structures and operations of the signal line driver *circuits in the case
where the 3-bit digital gradation display is carried out. However APR 086
present invention is not limted to the 3-bit. It is possible that signal
line driver circuits corresponding to-arbitrary nunber of bits are
designed with reference to this enbodi nent, thereby perform ng displ ay

with an arbit oaey et hul-ks, addition, this enbodinent may be
arbitrarily combined W th E#Eg%iﬁ%%??l% ;%raga hrPHér}SwﬁﬂﬁPPéﬁér@ﬁge to

this ermeedih®idnal 0in8XHNWIE, 5. i ses and dot-sequential drive can be
easily realized when perfoﬁm’snglﬁlvg%?%g' \%St oéi’ﬁ”d?giﬂr%'yaﬁﬂrﬁﬁéllléﬁ’ bits.

The set bifnguropataiddrcd & iR iRech tially perfaornmed for the
current source Gircuits in the co?22%§d?%%#%%ﬁeg?F}%égﬁxﬁﬁﬁﬂi dhBet he

set t i ngTbpedEagoan ANt Es RGO MBE oA {RARIYM [Hr 1y 'ﬁ;e{rrlgg.t 3l BHOBSR. i ¢

circuit. In that case, the decoder circuit 'shown in

shown i ANE| gens884A)cudél) scarrdie 1wseds & g%ggon%%l(ite;g& %(?Lq:sti?lnizgcur rent

source for reference 109 for supplying 80 7 AP e curren €t he

curr ent S§BUFELTEiaTALY . Mty tiee Cobeaalt duf AL oubbh ¢ rﬁggrbael hhpgsdrive
circuit on the substrate, or is disposed to the exterior of i he su%strate

usi ng |®YoFhehelrrréitynothbitsasaswebbent heseigreqgntegral |y formed on the
substrate, it_nmay .be fornmed with any one of the current source circuits
shown in Fi JIOBEFIRAE. ainl this Stbddimedd, e &40 16N PAESELOL L
transisto i s di sposed, which may control the current val ue correspondi ng
to the %‘ﬁ? dYe Hppsiteyctyreneandtepetat tdws preseet sEghadi TBAL , driver

Circuits in the case where the 3-bit digital gradation display
‘is carried out. However, the present invention is not limited
to the 3-bit. It is Possible that sigpnal line driver circuits
corresponding to arbitrary number of bits are designed with
reference to this embodiment, thereby performing display with
an arbitrary number of bits. In addition, this embodiment may
be arbitrarily combined with Embodiments 1 to 4.

Further, with reference to this embodiment, for example,
multi phases and dot-sequential drive can be easily realized when
performing display with an arbitrary number of bits. The setting
operation is not necessary sequentially performed for the currer'lt

Vsource circuits in the columns from the first column, and the
settiﬁg operation can be performed at random f;)r the current source
circuit. 1In that case, the decoder circuit shown in Fig. 37 and

circuits shown in Figs. 38(A), 38(B) can be used.

Embodiment 6

The constant current source for reference 109 for sﬁppiying
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~an exanpl e of the current source for reference 109 w.ll be described
below. In Fig. 25, as an exanple, the sinplest case:is shown.
Specifically, this is a method in which the voltage of the gate is

adj usted by applying the voltage to the gate of the transistor, g 2@5
case where 3 pieces of current line are required is showm. If on 9 %

pi ece of the current line is required, the current |ines corresponding to

the tranghébarseh 5 be simply deleted fromthe configurations
shown in Fig. 25 %ﬁér)f’ E?’g.éz‘z’g‘?g‘“’r ﬁ8uF§Bdéﬁé§'s‘tdﬂaYW@ tutegnelly foomtedl | ed

by adj uséitgat Y4821 9 5 |ied to the transistors 1830, 1840 and
1850 from the exteri &n\éebggtggegf’g?%%gln Fhe subgtgate pernst dd spesedat this

time, wierthd d:6dded9nad ' WL values of the transistors 1830,
1840 and 1850 into the rat iﬂg%'o; gzﬂ%:aéﬁe RN EatCo O&f thre 1dKest dne theur r ent

becones ciase? whéreNexbsel &r&1 & ase where th urrent is supplied
fromthe termnal f is illust rtataeﬁ.liﬁg%é) (I)“\'ff/%l PH é’r‘%.s"%ﬁtﬁ’@i’:?hét Ba¥e where
it is adjeusoadeldy wappl ghggoﬁgeofo{ﬁ@%groe&%%og}%k%hc%%ggi urrent val ue of

the transistor may vary by the tenperature asROWEr L8t i cs or

t he |i k&igHoweRiy 8 sasl Fig Fi3g.-FaGA 3avhgp | s, d ted hy neans of the
current, its influence is capab?’:\ of béi%\ialdsl p%&ée)éégggq%/tgﬁﬂﬁf‘ﬁtﬁé not ed
that inishéigpseedf whichandy BHRErONTheS BAMIchR FL9na?2 Lg. 26A during
the tine when the current is passed through th gﬁ??%n‘?°¥F%g?°?$lflg

necessatf thecvnltage applieputo ttie \ga!tteagenomguls]ggggn{r%g%ggméﬁlgm nal

However, in the case where it is not necessary to pass t curr “t hr ough
an example of the current source for reference 109will be described

below.

In Fig. 25, as an example, the simplest case.is shown.
Specifically, this is a method in which the voltage of the gate
is adjusted by applying the voltage to the gate of the transistor,
and the case where 3 Pleces of current line are regquired is shc;wn.
If only one piece of the current line is required, the current
lines Corresponding to the transistors 1840, 1850 may be simply
deleted from the configurations shown in Fig. 25. In Fig. 25,
the largeness of the current is controlled by adjusting the gate
voltage applied to the transistors 1830, 1840 and 1850 from the
exterior via the terminal £. It should be noted that at this time,
when it is designed by making W/L values of the transistors 1830,
1840 and 1850 into the ratio of 1: 2:4, the ratio of the ON-state
current becomes 1: 2: 4.

Next, in Fig. 26A, the case where the current is supplied
from the terminal f is'illustrated. As shown in Fig. 25, in the
case where i.t is adjusted by applying the voltage to tll;le gate,

the current value of the transistor may vary by the temperature
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the current line, it-is not necessary to input the voltage or current from
‘the termnal f. Mreover, as shown in Fig. 26B, swi tches 1870, 1880, and a
capacity elenment 1890 may be added to the configuration of Fig. 26A. Then,

even when the current is supplied to.the current line, it is ,po;s?'ﬂglmﬁto
stop the supply (supply of the current or voltage inputted from
termnal f) fromthe IC for reference, the consum ng power becones

smal.l er .chdr&dedn-o that..in Fjg. 25, Fig. 26, it has shared the
information with thig%%ﬁ;erreqihré;gsji]%ei'oréoq‘feo‘fe%urqfelﬁn S -c &6 .spthead dat t he

const antis Ui + P WE G2, f,erence. Specifically, the gates of
transistors 1830, 1840 and frggd: Wer s '&ifHec tids ti@féékﬁﬁ‘c@t Aér capabde, in

Fig. 27,0f hee 0B SudiRF: e setting operation is carried out to the
respective current source circuits is shown. In Fig. 27, the current is

i nputted fromitthehbanai alndse ARG imng.is ntroll ed by the signal
supplied fromthe terninal e 1t s gllr}] ghﬁec%b‘? é’cffct CPRELguratienshown in

Fig. 27showanineRagplzs | ®wi egat NGuGiheUhoOf s Fi Q... BA is applied.
Therefore, the setting operation an 1?'%2%%% m%g’e’}‘%ﬂ it RO d&rri ed
82 7 APR23E@€ throaghttice SAME-dd t18.inEhEk ¢f ' he case of .this circuit,
it is necessary that the setting opélr at ilgn%ﬁ%%éér]seé’saplg‘{:&c{ §oPfdPugo K8t ant

cur r ent 1884tc&hporvolshgeencecusreat! Ee8mOthedtelNenki MENY en_the current
is not required to pass the current through the cu?%%%'l??lgfgv?ﬁ'F' §. 28,

an exanpP€ Bfsehehevasttnis urtr ewiceMHBL tiPhasketRECBGErARD *‘95@9 {8188 been
pol yphaﬁed is showmn. Specifically, it corresponds to the curren Bur ce

for ref ERENERTTEDL: ipdi cht is not necessary to input the voltage or
current from the terminal f.

Moreover, as shown in Fig. 26B, switches 1870, 1880, and
a capacity element 1890 may be added to the configuration of Fig.
26A. Then, even when the current is supplied to the current line,
it is possible to stop the supply (supply of the current or voltage
inputted from the terminal f} from the IC for reference, the
consuming power becomes smaller. It should be noted that in Fig.
25,Fig.26,ithassharedtheinformationwiththeothertrénsistor
for current source disposed at the constant current source for
reference. Specifically, the gates of tranéistors 1830, 1840 and
1850 were connected to each other.

Hence, in Fig. 27, the case where the setting operation
is carried out to the respective current source circuits is shown.
In Fig. 27, the current is inputted.from the terminal £, and the
timing is controlled by the signal supplied from the terminal
€. It should be noted that the circuit shown in Fig. 27 is an
éxample to which the circuit of Fig. 6A is applied. Thérefore,

thelgetting operation and the input operation aré not carried
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the configuration shown in Fig. 39 is applied. In the case of being
pol yphased, the circuits of Fig. 25, Fig. 26 and Fig. 27 may be applied.
However, since the current values supplied to the current lines are the
same, as-shown in Fig. 28, when the setting operation is carried AFBt2086i t h
respect to the respective current source circuits using one current, the
nunber of currents inputted fromthe exterior can be reduced. It should be
noted t halittde OReSEN i ment_is capable:- of being optionally conbined
with Enbodiments 1-5.  Enbo |'rreqﬁ'{]erfq§%elhe“h53’xf‘e Cafso difirditiss gimiquerti,l y, t he
case Wheit idh@ecds@ly ¢HLLCRhC | switch exist has been described. In
this enbodi ment, a déscription %Qf#gﬂg AReEAbEon whkh Tgrpect He dikgnal
current aumdtatt swkkeAtisvyIe P ided, that is, a case where a current
(constant current) disproporti o{)lg?get%%rae'\ﬁed D CGrFASd opt adypheitdaning a
Wi ring dHeretaet chroshe i a8l rbih thi s se, the switch 101 (signal
Led fr‘éh?%" BESF; gg‘c’is'}é‘&?r%%t Ahamuglp tdeNot e

current control swi tch) does not "nee
t hat t heWwasmtwidme .t he signal current control switch does not exist is

simlar to the case where the signal current control switch.exists ,

except for thdnaBsenczs ofan beampgaabeCHis rol_switch  Thus, the
case will be briefly described, and descsclmfpr%sl%a(r%{s]é ﬁlﬁﬁ?é’tsisrﬁulrglﬁ $8Ft i ons

Wi || beTBereasenthe.wirunh taspbséngio Wildde LAsRIMICr uLhe sgngl. current
control . _switch is disposed, Fig. 29 shows a structuré ¢ PrEEPGALTHg to
. o S - - -

Fig. 1, tAn8°Fregsroundsowthe surrehtl 806088 6EPONUAL-d-&11%9 2o whidh 49(A)

shows a, structure corresponding to Fig. 3(B).

_ e configuration shown in Fig. 39 is applied. In the casé OF
being polyphased, the clircuits of Fig. 25, Fig. 26 and Fig. 27
may be applied. However, since the current values supplied to
the current lines are the Same, as shown in Fig. 28, when the
-setting operation ig carried out with respect to the respective
current source circuits using one current, the number of currents
inputted from the exterior can be reduced.

It should be noted that the present Embodiment is capable

pf being optionally combined with Embodiments 1-5.

Embodiment 7

In the above embodiments, primarily, the case where the
signal current control switch exist has been described. In this
embodiment, a description will be made of a case whé.re the signal
current control switch 1s not provided, that is, a case where
é current (constant current) disproportional to a video signal
is supplied to a wiring different from a signal line. 1In this

case, the switch 101 (signal current control switch) ﬁoes not

need to be disposed.
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According to the structures shown in Figs. 1, 2, and 3B, the signal
current control switch is controlled by the video signal to output the

current to the signal line. In the structure showmnm in Figs. 29, 30, and
- 49A, however, the current is output to a pixel current |ine, anz AtPh%ﬂﬁi deo
signal is output to the signal line. A schematic view of the pixel

structure in the above case is shown in Fig. 49(B). Next, a pixel

operating net hidtei fHatehebeh gl lWhdesGhiPgd. First, when a sw tching
transistor is ON, - a video signal 15 %glgsggg?ﬁl"di}bW%f‘%iqu]i feitch i nput

to a pifRers antl ésistiers Yonatht WP 1 Lapaci tor _deyice. A driving
transistor is turned ON or OFF dependt?lr?g%%%%t hg‘e§§l %beof‘lﬂﬁélv‘i’ﬁ%enti gnal .

On the oFABFralsWitshmxiend, 8RLESE £ FHI a ability of flowing a
constant current. Hence, when theﬁdri Vi ngé%Prggﬁlgﬁs?%%‘ﬁ??j@ﬁa}ﬁt%‘é”é%‘étant

current FPBWEC Switdlyht Tewmistt ithg cdew 68512 ight emtiing device
emits light. Wien the driving transi stgfglilsﬂ%:%f%%%ge&‘ﬁﬁcfﬁ'?‘?%nta‘?@ows to
the |ight°SEMREIRS deli ee sheilaghborridhs ng: feVvi e, 19es aoﬁ emit |ight.
In this manner, an inmage is displayed. In this case, Rowev ,8%%0nly two
states, namel ¥ TCFPURIGHS R WAbR-tr 656OWhee R HES SR RYSTon @l L Ni S
reason, éwj!ti -gradation is inplenented using, for exanple, & T
gradati 6n heth Qﬁﬁpaﬁéé-gf'&éatBanmhod.sﬂ!Q{&df@tcoggséglﬁ?ﬂ%ti on of
t he C“”Eﬁfbts aourcg 1gi,rcuit, any one of circuits of, for eXanple, rﬁogs_ 6
to 8, and>31 to%38 ¥19-ydRgshawe %e&tru@tmmrﬁﬂﬁhﬁmydgegp@gfﬂgeg to
enabl e g c&lggg?t Source circuit to be flown with a constant irrent.
When perform ng t he &% i fig Vpertatvon forrelsponaiment teource. Cisigyi t  of

the piX@lecot-Be ion is performed by inputting the current through a
pi xel curfegnt In?’ﬁ"gc; %ﬁlﬁesr%re'fcft?'ﬂﬂge%ﬁéﬁ’&’f‘im%es.th.eZ, and 3B, the si
gnal

current control switch is controlled by the video signal to output

the current to the signal line. 1In the structure shown in Figs

29,
30, and 494, however, the current 1s output to a pixel current
1i i i i i '
ne, and the video Signal is output to the signal line.
A I i i i ' |
schematic view of the Pixel structure in the above case

is sh i i
own in Fig. 49(B}. Next, a pixel operating method will be

bri . .
lefly described. First, when a switching transistor is ON

4 video signal is pPassed through a signal line, is input to a
Pixel, and is then stored into a capacitor device. A driving
transistor is turned oN or OFF depending on the value of the video
signal. On the other hand, a current Source circuit has a
.capabilityof flowing a constant current. Hence, when the driving
transistor is ON, the constant current flows to a light emitting
device, and the light emitting device emitg light. When the
driving transistor is OFF, since no current flows to the light

emitti i i ; ‘
itting dev1c§, the leght emitting device does not emit light.

In i i i
this manner, an lmage is dlsplayed. In this case, however
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current source circuit of the pixel nay be performed an arbitrary nunber .
of tinmes at arbitrary tinme and an arbitrary timng. The setting operation
for the current source circuit of the pixel can be performed conpletely
i ndependent of an operation for displaying an image. Preferably, TWAeR 2008
setting operation is perfornmed when charge stored in the capacitor device
provided in the current source circuit |eaks. Next, the detailed structure
of a constﬁnt current circuit 414 of Fig. 49(A) is shown in Fig. 50. Shown
in Fig BSHWLMNEtakes corpely. emd serism ohana -Eindss66h), dah @@a&&siaggdt he
portion _Lof current source circuit. In addition, a case Is consideréd in
whi ch Fi 5."%3‘%53’?%%‘?‘?eBUit§irggapamtiburmimphem@utéaﬁhtsi%%rf&ceﬁéﬁl?wit of
Fig. 49(§)t1£he deéaiLed structure of the constant current circul 14 in
the abové case P528abHANi Rekhgd sud Here, grEdgtibh saewsda Circuit in the
case where Fi is applied to the portion of the current source
circuit. In t%gogéfenﬁiirr &OXSEBGNPP Rt IPY. 0B Tthet rarsentti Bguepereiienits

per f or megy,§ 0% .85 .7 APR 2006 the current sources by controlling a
control Ili“ffyle,mig@)mrB {hé Fst ©fopEPEt pEAMBAR . bBiGS MK ttandausing per forged Wit h

the ot hejgGudent ource. Note that the case where the signal current
control switch dg@% %Sg%é?ﬁs?p?§a§ﬂﬁﬂl&ﬁYtBetn@rﬁasmedhEmeemémasigﬁ@ﬂ

gﬂ: : gm ctﬁ%}%ﬂrg:so?xc%gﬁlfﬁnaé ?:’oagé %W%Ugrﬁég I%Pgﬁgﬁigl%?ﬂgf Etﬁggy\ﬁs :WgT?d!alle
g'm tt ed.pd'fﬁ@rrﬂ’ﬁlj)(%lh@egét%xgeoﬁélbé 184 Igcyr %%gbéaggeyttsr]ofgggdéi?crgft e
of the pixel, the operation is performed 'by inputting the current
through a pixel current line. The setting operation for the
current source circuit of the Plxel may be performed an arbitrary
number of times at arbitrary time and an arbitrary timing. The
setting operation for the current source circuit of the pixel
can be performed completely independent of én operation for
displaying an image. Preferably, the setting operation is
performed when charge stored in the éapacitor device provided
in the current source circuit leaks.
Next, the detailed structure of a constant current circuit
414 of Fig. 49(A) is shown in Fig. 50. ShoWn in Fig. 50 is the
circuit in the case where Fig. 6(A} is applied to the portion
of a curreﬁt source circuit. 1In addition, a case is considered
in which Fig. 30 is applied to the portion of the current source
circuit of Fig. 49(A). The detailed structure of the constant
current circuit 414 in the above case is shown in Fig. 51, Here,
Fig. 51 shows a circuit in the case where Fig. 6(A) is applied

to the port?ion of the current source circuit. In the s.fructure

shown ip Fig. 51, the setting operation is performed for one of
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Enbodi nent 8 The present Enbodi ment of the present invention will be

descri bed below with reference to Fig. 52. In Fig. 52A, the signal line
drive circuit is disposed above the pixel section, the constant ¢ mEﬁQ@E
circuit is disposed bel ow the pi xel section, the current source A'i

di sposed in the foregoing signal line drive circuit, and the current
source B is disposed in the constant current circuit. Supposing that the
currents gupplied formthe current.sources A, B are IA 1B, and the signal
current sﬁb‘glq"e‘?fqr& FAECEPREMY dontiraddtiang aheoregusl ilahd Aandl €het Ingiata is

hel d. The eJP:/\,hen the si-gnal current is witten into the pixel, it is set
so that tHETEIFPRALT RS SHIRt@meaushbpenfoted witent heodiEkeS craiaghB. At
this ti n A and IB are enl arged, thereby capable of accelerating

t he mwitiﬁﬁ sd%éd of the signal current with respect to the pixel. At this
time, the sett%&g:oEﬁg tion of the current source 86 7 APR 2006 B is
carried out using tha*ElrHeressohere thergdgpatr entrenttcor e ksmiert, of
the curreyesSQYi ag_subtracted fromthe current of the current source
A flows throug t%ggﬁgng.sﬁﬂéigFoFg,t%ﬁ GATe ethprst thef Isiemeds cowchnas

noi se or ddddK&wEdhh uced by_carrying out the setting operation of
the current source B ngﬁggfé§%ﬁﬁgéﬂft g AEenge o thiegs igp®l culeenanst ant

current sntee1f Qyiftehere (hereinatter, referred to as constant current
source) C, E is é?éposedag %Vegaégkﬁéﬁﬁal@ﬁ%cﬁ?REFogeEF?EﬁPfTﬁéﬁl bhe

setting oeperal@.on of the current source circuit disposed in the signa
line drive circuit and constant current circuit is carried out

ThisembodimentmaybearbitrarilycombinedwithEmbodiments

1 to 6.

Embodiment 8

The present Embodiment of the pPresent invention will be
described below with reference to Fig. 52. In Fig. 52A, the signal
linedrivecircuit is disposed above the pixelsection, the constant
current circuit is disposed below the pixel section, the current
Source A is disposed in the foregoing signal line drive circuit,
and the current sourceB is disposedin the constant current circuit.
Supposing that the currents supplied form the current sources
A,.B are 1A, IB, and the signal current supplied to the pixel
is I data, the equatiqn IA = IB + I data is held. Then, when the
signal current is written into the pixel, it is set so that the
current is supplied from both the current sources A and B. At
this time, when IA and IB are enlarged, thereby capable of

accelerating the writing speed of the signal current with respect

i

to the pixel.

.At this time, the setting operation of the current source
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using the current sourees C, E. The current source D corresponds to the
current source setting the current sources C, E, and the current fOf 2006
reference is supplied fromthe exterior. It shoul d.be noted that in FPBR
52B, the constant current circuit disposed bel ow the pixel section may be
made a signal line drive circuit, thereby capable of disposing the signal
line drive circuits at bot h above and bel ow. Then, each of themtakes

charge ofg ganty f rtion and | ower portion of the screen
(the whol e of t(i]é: 1% X6l é’%& ?’1911 Rarentpgoysiceg Ai.t The ctiitentayhatthe

pi xel s cahebGurPHLE S wo | i nes. sinultaneousl Therefore, it is
possible that it takesﬁgie efltr?é“{rd:ecﬁw HRtray @étrpmﬂgm)puraemn

(si gnal iogFPYhe0 n h rren source. of the signal line drive
circuit, the SI %gll lr%ekg&r%rc tgn?’ %§8|W5e5:8f‘"°?ﬂ€ H‘ﬁepi%iﬁél t%@ereﬁere. a

Thereforeaxﬁm gttiﬂg a bej recisely carried out. The
present Enbodi rrysent is (]:.g%gﬁ B Q*‘l&t\)el hg ojrﬁ"? Wé}k}e KPR beoteduasiined

w th Enbbgi eaprkgihy’ oueXafRl e tine radatlon met hod
wi. Il be descri ggél' gl ﬁudef%glg g%}%t%g Qbér% °#n Ef“sﬁ?’é’ﬁe EvFRBEC8uUBh as

liquid usysgakthdi gpira¥ndekbaescand I [ ght emtting devices, a frane
frequency is normally about 60 Hz. That is, as shown in Fig. 14(A), screen

rendering is pkafBigedsaBQuith@0 don@RSinRe's ug:q%qﬂ:g CP#E% nabllée fiﬂiﬁg%ﬁrs
ze y i s

(flickering of a screen) not to be recogni

time, a phereindfiteng rhEebradr €6Nas’ 85SELRY ﬁz&rﬂ?ﬁ%%&@f%%?cﬁ Vﬁ fa' | ed
one frane period. As an exanple, in this exa escrip
made. disposed above and below the pixel section. Then, the setting
operation of the current source circuit disposed in the signal
line drive circuit and constant current circuit is carried out
using the current sources C., E. The current source D corresponds
to the current source setting the current sources C, E, and the
current for reference is supplied from the exterior.
It should be noted that in Fig. SZB; the constant current
‘circuit disposed below the pixel section may be made a signal
line drive circuit, thereby capablé of disposing the signal line
drive circuits at both above and below. Then, each of them takes
charge of control of the upper portion and lower portion of the
screen (the whole of the pixel section) in half. By doing it in
thisway,thepixelscanbecontrqlledhytwolinessimﬁltanéously.
Therefore, it is possible that it takes a long time to carry out
thg setting operation (signal input operation) to the current
source of the signal line drive circuit, the pixel, the current
source of the pixel and the like. Therefore, thé setting is capable

of being more precisely carried out.

-

The present Embodiment is capable of being oétionally
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of a time gradation nethod disclosed in the publication as Patent Docunent
1. in the time gradatidn method, one frame period is‘divided into a
plurality of subfrane periods. In many cases, the number of di vipsy

this tine is identical to the nunber of gradatlon bits. For the sake of a
si npl e description a case where the nunber of divisions is identical to

t he nunber- gradatlon bits is shomn Specifically, since the 3-bit

gradatio I i S exa an exanple is shown in which one
frame pEIr‘;EI 0 |§Hé|‘@‘yt3’e(§!"} cﬁ"‘fe}ﬂ‘é‘é ’lPo'frarre periods SF1 to SF3 (Fig.
14(B)). Each of the subframe periods includes an address (writing) period
Ta and a sustain (light emssion) period (Ts). The address period is a

peri od duhdzpghiehich a video signal is witten to a pixel, and the length
t her eof rsjgg%*sane among respective subframe periods. The sustain period

s a period du I R 2006 ti.ng device emts

|'i ght IOor does Eg?g:aﬂn%.léﬁ%“gﬁg |ﬂr¥%:] é%‘ﬁ% &W&e&%‘&ﬁlé d?‘[-’afleﬁFF?-PGﬁ in
t he addr eas ggeriqd S me t eri,ods Tsl to Ts3 are set
at a length ?a?io 3¥A%§%H5T§%b Ty 2 qﬁl%ﬁ’ %ayi%eNBngsBBEPfFéaFFﬁulﬁhe

| engt h reriyatall disin%tya'dwf&é@dénaslﬁghtt Ufidting 4etlices 22 CERRRS

on whi ch one of the sustain periods a em-t

eni ssi onfoegnenceniiss nekmhllyt gg,ol,ﬁngbhﬂgf t.{aﬁa{)eﬁ Odaguél{xﬁvgn% gileach

pixel emits light in one frame period is determned, and fon

oy coentatays, recssmagndatny e Moo pestBELL Ol B

descrlpthhS@mabiﬁsﬂli¢k@EsKEd&ck%&Qh@hﬂQa%%r@Q%)Qh%@%o?ﬂQﬁ@cognized
ﬁy 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 exXample, a description will be made
of a time gradation method disclosed in the publication as Patent
Document 1. In the time gradation method, one fra_m'e period is

V_divid'ed'into a plurality of subframe periods. In many cases,

the number of divisions at this time is identical to the number
of gradation bits. For the sake of a simple descriptibn, a case
where the number of divisions is identical to the number of
gradation bits is shown. Specifically, since the 3-bit gradation
is employed in this example, an example is shown in which one
frame period is divided into three subframe periods SF1 to SF3
(Fig. 14(B}).

Each of the subframe periods includes an address (writing)
Pperiod Ta and a sustain (1ight emission) period (Ts). Thé address
period is a period during which a video signal is written to a

‘ Pixel, and the length thereof is the same among respectlve subframe

periods. The sustain perlod is a period during which the light
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in Fig. 16(B). A current input method is applied to the pixel shown in Fig.
16(B). First, the foldowi ng operation is perfornmed duriing the address
period Ta. A first scanning |ine 602 and a second scanning |ine_603 are
sel ected, and TFTs 606 and 607 are turned ON. A current flowing {H#PBIYR a
signal line 601 at this tinme is used as a signal current Idata. Then, when
a predeterm ned charge has been accunulated in a capacitor device 610,

| ecti i ' ' | ] 602 and th d ' | i 603
S torm pareq e Bkithe SHECY' Bfant B dipeinot emidq1don: Subsesponsey. e
f ol | oW ngaopes il L $ f in the sustain period Ts. Athird
scanni ng Ioi ne’%t(:)téild% ?ség%ﬁgétvgéﬁg%inat pAgFessspegindd A thisceimae
pr edet er ghBesusta{ 19 written is stored in the capacitor
devi ce. 610, the TF%%I%%B&??%I ?(gg%)? FOPnEAt A Sahengthuraie qu@ﬁﬂi cal

wi th thersegnabs$9= 74 AP 20Q6 c n a flows thereto froma current
| i ne 605. Thus,sa | i ght emgt ti %8£q§ev?%gf%?ﬁaégﬁ SEF?Q%?‘?QWer%‘EfE? #7% ons

descri befl sove PR 05 Beds{ N £aeh1) subfLane period, - thereby forming one
frame peri od. Accolbr%di ng to g%#sq:omgt hod; fhe néamber 2of* di vi STeREnding

subf r ameopw@hiictomeys the duit i Qad a6 unher of display
gradations. Also, the order of the Ay ?lé"% Ep?aé'ggﬁgnﬁ gglﬁ&p?f@‘gb‘é‘%%ri ly
need. 't cembesidme oarmat - dmiss Bhn YADSFhd L o £ shown .in Figs.
14 (B) and 14 (C) , and the subfrane per?gggaon%gﬁ%ep%%%%égﬁlﬂg m
wi t hi n o¥RCh rpdree hemiidcs  1igtaddin icis  frid Wi 1 JBY; variabl e wthin
each franme period. Further, a subfranme peri gdwsézaiojféjgir? m]%"ﬂ&segdafnrﬂ 1ine
the gradation representation is thus performed.

Next, a specific operation of a pixel employing the time
gradatioh method will be described. In this example, a
description thereof will be made referring to the pixel shown
in Fig. 16(B). A current input method is applied to the pixel

- shown in Figqg. le(B). |

First, the following operation is performed during the
address periodTa. A first scanning line 602 and a second scanning
line 603 are selected, and TFTs 606 and 607 are turned ON. A
current flowing through a signal line 601 at this time is used
as a s.ignal current Ig.ta. Then, when a pPredetermined cliarge has
been accumulated in a capacitor device 610, selection of the first
SGanning line 602 and the second scanning line 603 is terminated,
-and the TFTs 606 and 607 are turned OFF,

Subsequently, the following operation is performed in. the
sustain period Ts. A third scanning line 604 is selected, and
a TFT 609 is turned.ON. Since the predetermined charge that has

beezn written is stored in the capacitor device. 610, theﬂ TFT 608

is already turned ON, and a current identical -with the signal
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Is shown in Fig. 14(D).. As shown in Fig. 14(D), in the pixel, upon

term nation of an address period Ta2, a sustain period:-Ts2 Is immediately
started. Next, the portion related to the current source circuit XIE t he
signal driver circuit, especially a driving method of the porti dnAfRelll ed
to the setting operation will be described. Note that it is described in

t he above enbodi nents that the current source circuit has the nethod in
which a settin operation and an-i nput operation can be sinmultaneously
per f or rre&’uré‘r?&%t fretnElABE thengtic firomes euopendt 1ine 6oBnnotrhbe , a light

simultan I rfqQqrmed... In the. former current source circuit capable
of simul ?%ﬁ%&ﬁ?ﬁ%ﬁé’&ﬁ’&r Ritg eMdd ssddigbig operation and the i nput

operati on, theTMamog% of_.conducting each operation is not particularly
limted. This is°al®¥5Hd s edesoriaed aaboneer are0prrAPRIRE06m phghal i ty
of curre e, Gl Itg,are arranged in one colum as shown in Fig. 2,
Fig. 44, Eg;:%?ﬁélgl P %g&gﬁo\,\il}gf‘?bynfp énPaPrer framer periodur cdccordiing not
capabl e ¢b &h{AREY'S per f.or m .the setting operation and the input
operation, the tim E’g{okxec%m i%tg iR e sdens; 9T sptianm peadedst wape

devi sed. &R ddieaRf f | the .tinme _gradation nethod, .the setting
oper ati on needs 10 gg%‘(ﬁé&orﬁeggmweﬁgf $Rirapgradatdrnss ndlso,

per f or neghe Rora&xagp! [ a f the structure of the_driver portion
of Fig. 1 and the pi xtgllev?n'%th the ??fﬁ&dt&r g‘%‘r‘ BPg. PegeBFariky veedi ke

P any soannng 11 me oA eHChpAS b SO s B, ap hobBeiB T ibe.
struct urke4 O8) tha X {0ES afadHeouRE rEnd petods may be disposed at random |
within one frame period. In addition, the order may be variable
within each frame period.
Further, a subframe period SF2 of an m-th scanning line
is shown in Fig. 14(D). &as shown in Fig. 14(D)}, in the pixel,
~upon termination of an address period Ta2, a sustain period Ts2
is immediately started. |
Next, the portion related to the current source circuit
of the signal driver circuit, especially a driving method of the
portion related to the setting operation will be described.
Note that it is described in the above embodiments that
the current source circuit has the method in which a setting
operation and an input operation can be simultaneously performed
and the method in which these operations cannot be simultaneously
performed..
| In the. former current source circuit capable of
simultaneously perforniing the setting operation and the input

operation, the timing of conducting each operation is not

particularly limited. This is also the same in the case where
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and the pixel with the structure of Fig. 49(B), the setting operation of
the current source circuit arranged in the driver portion needs to be
conducted in the period during which the setting operation is not conducted
for the current source circuit arranged in the pixel. Note thal APRZI06hI s
time, a frequency of a shift register that controls the current source
circuit may be set at a |low speed in sone cases. Thus, the setting
operation oa the current source circuit can be perfornmed for an enough
time with? BEBERALTY ¥ commenityebyrcehelsmitingrenersingst 9h ¢he colkk@nt
source cjrcuit nmpy be performed at random by using the circuit shown in
Figs. 37 atsosggwf}r”{ﬁ‘eiq i Re B39t e cioxcbhe Like. f iHosteveli,f in tRgilsier) f or
controll ié@_the":ncurrent source circuit. Then, even if the periods during
whi ch t he $étt1 g BpEPatHoRuthmefe caPabdened sawel thutdms lab pet- Formifkane,
the periqgg %reecﬁ:«:ajn]c ectively utilized, 91 7 APR 2006 t hereby bei ng capabl e
of performng the settqhf frdnthe cippusr oppratignbetbachimbiay blfe

setting rat.l f all .the current source circuits is not conducted in
one fr angggg?l%ggggu%%ecgﬁﬁ&f’éﬁ ARerAhiay ngedmhepdrg seyisedyor &n Ehem t he

per o meaeFar: aRoRtale Bt Kin ohadeEipadyethen( kbepatidma prosation,
LDt eSS B0 i s e B B S A e i onmna
ogi ster Chat SRprelPLS P o S LR BEERELAFS on iDe Bt uarrion |
regi sterofsrugedivhga the paREL QREhALhE"sk3uBELER BB%ig. 16(B). the
setting operation needs to be conducted in the period except the
addressperiodTainany scanninglineina pixei portion. Further,
in the case of the structure of the driver portion of Fig. 30
and the pixel with the structure of Fig; 49(B), the setting
operation of the current source circuit arranged in the driver
portionneeds tobe conducted in the period’ d’!.iring which the setting
operation is not conducted for the current source circuit arranged
in the pixel.
Note that, at this .time. a ‘frequency of a shift register
that controls the current source circuit may be set at a low speed
in some cases. Thus, the setting operation of the current source
circuit can be performed for an enough time with accuracy.
Alternatively, the setting operation of the current source
circuit may be performed at random by using the circuit shown
in Figs. 37 to 39 or the like as the circuit (the first shift
register) for controlling the current source circuit. Then, even

if the periods during which the setting operation can be p;arformed |

are dotted about one frame, the periods are effectively utilized,
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and the first shift register is used when the setting operation is
performed. Then, the fiirst shift register can be operated at a | ow speed
while the second shift register is operated at a high speed. Accordingly,
it is possible that the setting of the current source circuit 43d\PRg8hd as
much as tinme as it is conducted precisely. Note that in the case of the
structure of the driver portion of Fig. 1 and the pixel wth the structure

o 19, MHlleny Uheyapus opgralyon ey be, conducted | (e perod during
TE) Tt Uaenggog o Lh SLLUGLUTS Bl Lne Shiver portion of Hg 1
O e, CYRkERSOUESLSLEGM 1o 90 RNS LR ey el uer porll on Ty be
Conductedohuctle SH'S8N-SPULGR-CLLE LA AI0ST 10 the ol 92 T AR
2, Nespeessnlofuaamlen an KOl IR CORLLANRLICH o oL LD clrcu

respect forFag. ehdudhdthiing w23n EEC&PQBkd be noted that if the pixel has
the configuration including the portion’into which the current is

inputted, it con the ppetéRt {Rvanyilhnd; ' opfigurations,. The pixe
of Fig. 13A has a si g%al i ne 11%’2?“5’"?i?‘g{leg‘]'ﬁ‘sg‘l’%gcg%‘g%%é‘ﬁ“?i‘ﬁ%st{f%‘foz,
1103, a €irsenthif nerdl S idhdSeHECSecbhdBnid04edt sl 1AL BW LGP DY

1105, a TFT for maintaining 1106,
conducted by means of providing the first shift register that
controls the current source circuit 420 and the second shift
register that controls the image display circuit. The second
shift register is used when the input operation is performed,
and the first shift register is used when the setting operation
is performed. Then, the first shift register can be operated
at a low speed while the second shift register is operated at
a high speed. Accordingly, it is possible that the setting of
the current source circuit 420 spend as much as time as it is
conducted precisely. Note that in the case of the structure of
the driver portion of Fig. 1 and the pixel with the structure
of Fig. 16(B), the input operation may be conducted in the period
during which the scanning line in the pixel portion is selected
(address period Ta). Further, in the case of the structure of
the driver portion of Fig. 1 and the pixel with the structure
ofFigL49(B),thesettingoperathm1ofthecurrentsourcecircuit
arranged in the driver portion may be conducted in the period
duringwhiphthesettingoperationisnotcOnductedforthécurrent

source circuit arranged in the pixel.
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a TFT for driving 1107%, a TFT for converting and driving 1108, a capacity
el ement 1109 and a light enitting device 1110. The signal line 1101 is
connected to the current source circuit 1111. It should be noted ymgkzmﬁe .
current source circuit 1111 corresponds to the current source circurt 420
di sposed in the signal line drive circuit 403. As for the pixel of Fig.
13A, the gate electrode of the TFT for swtching 1105 is connected to the
first scan |ingyk10 Lrst electrode is connected to the signal |ine
1101, the secg%%iéégggpggeééés%%ﬁ%% TRTHLY 1P ingd oy iddt Fygewdies He TFT
for drivigy gl107, and the first el ectrode of the TFT for converting and
driving 1108. The gate electrode of the TFT for maintaining 1106 is
connected to the second scan line 1103, the first electrode is connected
to the signal Iine 1102, and the second el ectrode 93 7 APR 2006 is

connect e@xiagphllee 20at e el ectrode of the TFT for driving 1107 and the gate
el ectrode of Thé TFT for converting and driving 1108. The second el ectrode
of the TFT for 1drituengrddBhti ct reent Line (electric
source |ine) 1104, thg secondﬁxgﬁgggfogg %%9?%28T§¥ ?g? ggﬁgéﬁgfﬁ 184
driving ©f08hesceooneetes th® g pf S Hhe ol Ltting
device 1110. The capacity el enent f%g%fgkgg%%gg§% q%ﬁ?mggﬁkgﬁé'ggké

el ectrodbe dedcrhibedebendwelvethr edepettt ke Fig.fqn %%QN%G%L”%3@”d driving
1108, and mai ntains the voltage between the gate/source of the TFT for
converting andItrshouid be0Botdtetiedat enBi Pege DHLNEH! éonﬁiﬁuﬁrggﬂ ped to
the current line (electric source line) 1104 and the other electrode of
the | i ghinepdipggthievicsd ibhl Ontoespbeh ittel ¥nrrand £acthhasta Patephhal

different from each other.
be applied to any kind of pixel configurations.

The pixel of Fig. 13A has a signal line 1101, a first and
second scan lines 1102, 1103, a current line {electric source
line) 1104, a TFT for switching 1105, a TFT for maintaining 1106,
a TFT for driving 1107, a TFT for converting and driving 1108,
4 capacity element 1109 and a light emitting device 1i£0. The
signal line 1101 is connected to the current source circuit 1111.

It should be noted that the current source circuit 1111
corresponds to the current source circuit 420 disposed in the
signal line drive circuit 403,

As for the pixel of Fig. 13A, the gate electrode of the
TFT for switching 1105 is connected to the first scan line 1102,
the first electrode is connected to the signal line 1101, the
second electrode is connected to the first electrode of the TFT
fordriving 1107, and the first electrode of the TFT for converting
and driving 1108. The gate electrode of the TFT for maintaining
1106 is con_nectfed to the second scan line 1103, the first eiectrode

is connected to the signal line 1102, and the second electrode
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It should be noted that the case of the pi xel of'Fig. 13A corresponds to
the case where the circuit of Fig. 33Bis applied to the pixel. However,
since the.directions that the currents flow are different, the polarities
of the transistor are contrary. The TFT for driving 1107 of Fig.
corresponds to the TFT 126 of Fig. 33B, the TFT for converting and driving
1108 of Fig. 13A corresponds to the TFT 122 of Fig. 33B and the TFT for
mai nt ai nigRg. f. Fig,, 13A corresponds to the TFT 124 of Fig. 33B. The
pi xel of Ei S?g‘%ggt%éisga €083 EF | stedsrade 0% (ther THR|FozedsAuingah L0ines
1142, 11434 én&WohentqLd el I ource line) 1144, a TFT for
swi t chi ng 1145, %@F‘%’l%&%‘g‘? ﬁ’?f;ﬁh?%& 1596 conyeFtingane SxiddmadLasd
driving #%47s3c8R8 £9kcgLbuLng 1148, apacity. elenment 1149 and a |ight
emitting device 11.40.C$Egﬁés?§néﬁelFﬁ§ §T§18f§¥%6ﬂné%?édl¥oc?ﬂﬁeﬁﬁﬁﬂent
source ckbClhle biftdre4 j shoul.d be noted.that the current

¢ lﬁgﬁkggg?gkiﬁesgﬂFFgnﬁiESErg&qﬁﬂwﬂh? geg°8fsposed

source circuit 1141 corresp
in the elLgoakolibn®s GhicVErid Guj; i A5 A qlhe;pixel,of Fig. 13B the
gate el ectrode of the TET for s%??gﬁFﬁéafﬁ%gdfgvégﬁﬁg%y%&Sﬂag?ﬂ%cF?@st

scan || neoldd@ of tdhe Lieskrelies! sedend 3 GAMNGRLRA LY Khs, sLopal ol i ne 1151,

the second electrode is connected to t i rst electrode for

driving ¢dp8ciapdelbmehtr 108! £61£08COfad td an
driving 1148. The gate el ectrode of t%e %F%%‘Fgen%%q&aﬁﬁ/tﬁ% éj;%%r?ge’

connect ednd othdes ssmmon b Iseairdd @ £l 143, TERerbi T SbnebLELR i gcted
to the first electrode of the TFT for driving 114%, andggﬁgd§%%%§ggg

el ect r odbl9&. conhawtiotding Hhegain talgeC beedeedf tht hga TETsEQF 8" b¥i g, 1148
and the gate electrode of the TFT for
T for converting and driving 1108. The predetermined pPotentials
are inputted to the current line (electric source line) 1104 and
theotherelectrode of the lightemittingdevice 1110, respectively,
and each has a potential different from each other,

It should be noted that the case of the pixel of Fig. 13A
corresponds to the case where the circuit of Fig. 33B is applied
to the pixel. However, since the directions that the currents
flow are different, the polarities of the transistor are contrary.
The TFT for driving 1107 of Fig. 13A corresponds to the TFT 126
of Fig. 33B, the TFT for converting and driving 1108 of Fig. 13A
corresponds to the TFT 122 of Fig. 33B and the TFT for maiﬁtaining
1106 of Fig. 13A corresponds to the TFT 124 of Fig. 33B.

The pixel of Fig. 13B has a signal liné 1151, a first and
second scan lines 1142, 1143, a current line (electric source
‘line) 1144, a TFT for switching 1145, a TFT for maintaining 1146,
a TFT for converting and driving 1147 a TFT for driving 1148,
a _c_apacity element 1149 and a light emitting device 1'1_40. The

signal line 1151 is connected to the current source circuit 1141.
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converting and driving\1147. The second el ectrode of the TFT for
converting and driving:1147 is connected to the current line (electric

source line) 1144, the second el ectrode of the TFT for converti?gwﬁqmﬁ
driving 1147 is connected to one of the electrodes of the |ight tt1'ng
devi ce 1140. The capacity elenment 1149 is connected between the gate

el ectrode and the second el ectrode of the TFT for converting and driving

1147, and mai ngali 0 t ween the gate/source of the TFT for '
converting andi@d$§3%2§ R¥4§;€%ﬁeggﬁﬁﬁEF%rﬁ?ﬁ%ﬁ“boﬁ@ﬁ?Pal§15¢Eitnbbﬂted to
the curegsptekbBRgtelBCHLLC line) 1144 and the other el ectrode of
the Iight emt ? i ﬁé}“‘dﬁ@i g%b1?38?%‘23888#’%?3‘;{-‘0%8 t30ndhsRosgdpdRetpal

di fferensignam eagh av-het- <klcgheuldsbe noted that the case of the pixel of
Fig. 13B corresponds to tﬁe 8222 h gfe the circuit of Fig. 6B is applied

95 7 APR 2006 A9 té€ Ph&6hixdP . S the directions that the currents
flow are different, the S%Térip?ggﬁ%?'tgggtr % 4 %f CEoNde 2% . thehe TFT

for convEFTiffuy amd tdhiivign®1 134y, ' c ponds _to.the TFT 122 of
Fig. 6B, the TFT for drig?/i ng 113g°§l%t§]d3?38%écgfflrresgtpﬁﬁ&é‘ LEOEHEL 48T 126

of Fig. ©iBe afiirstee TETtiode Mé bRk E0eq Ud '  £OT{ fSpongs_to the
TFT 124 of Fig. 6B. The pixel of Fig. 13C gtslpéa {jf%}]%#sf}lﬁeé {1%][1) ﬂ"?irst

scan | igecdn®2 lectsenind.sseannkictedlid3shd dih e o k1

current line (electric source line) 1124, a %F%ﬁfgﬁggﬁf%%%lﬁé g@?é@?ra

current §9MAErivingitdels 1488, the TETs o1 cdeh@ldase LhaSer 2o ol N9
129, a

1127, a capacity element 1128, a TFT for current source for
mrror Pfggdréé[m ty 48l-eeat gdddlelecthfcke fo@ tAHI TRDt e b PMY 1P idly TFT
for maintaining 1133, and a |ight

1146 isconnected to the second scan line 1143, the first electrode

is connected to the first electrode of the TFT for driving 1148,

- and the second electrode is connected to the gate electrode.of
the TFT for driving 1148 and the gate electrode of the TFT for
converting and driving 1147. The second electrode of the TFT for
converting and driving 1147 is connected to the current line
(electric source line) 1144, the second electrode of the TFT for
converting and driving 1147 is connected to one of the electrodes
of the light emitting device 1140. The capacity element 1149-is
connected between the gate electrode and the second elecftrode
of the TFT for converting and driving 1147, and maintains the
voltage between the gate/source of the TFT for converting and
driving 1147. The predetermined potentials are inputted to the
current line (electric source line) 1144 and the other electrode
of the light emitting device 1140, respectively, and each has
a potential different from each other.

It should be noted that the case of the pixel of %ig. 13B

corresponds to the case where the circuit of Fig. 6B is applied

95




emtting device 1136. -The current line for pixel 1138 is connected to the
current source circuit 1137. As for the pixel of Fig. 13C, the gate

el ectrode of the TFT for switching 1125 is. connected to the frAPR 78)§an
line 1122, the first electrode of the TFT for switching 1125 is connected
to the signal line 1121, the second el ectrode of the TFT for swtching

~ 1125 is connected to the gate el ectrode of the TFT for driving 1127, and

the firsteel@gd npdg jof ET fqor deleting 1126. The gate el ectrode of
the TFT for del e‘% ngl'lf%gi%lv;e-r(:oﬁﬁ&?fae&het lnestdepsndhadarblei Karre2ds t he

second elmcdv 268 Qb FF T g deleting 1126 is connected to the current
line (electric source Qfli{r']-éu)helﬁéh?rsfﬁéeﬁ thetaeansdgd ogtax e conET afnyr.

driving Tha7TFe £60NKIRIES i f.the electrode of the light enitting
device 1136, and the secon e%glgit raggigl&g hﬁ 7195 Rigt- d3Bycryrespends 96 7

APR 2006 toonhected 1i®2 tdye piiy st gel r f_the TFT for current source
1129. The second el ectrodel(l?:" tﬁé ?‘ﬁ%‘ '?%‘rﬁ g‘i’ffr Vg iidét 8 pFo Figs d8Bnect ed

to the ceoreetspbinde 4d2he P 0fs Liepglecty od f e capacity_ el enment
1131 is connected to the gate el ectr%g%'o@§ %tnﬁztlgﬁr']rj}bﬁtfo§ féBtFETing29 and

t he gat eldMécoifodegof 18BecBrrE8pondETedl other. el ectrode is
connected to the current line (electri c%ggu?gg‘ I&?‘r%ef’%l%ig.' PHe first

el ectrode of tHeeminedr ofTFigllB L ANREGLEY rrent |ine 1124,
and the second electrode of the mrror TF% 113 Jgll";sIﬂ!lglonn'eé—’t gﬂirﬂi FHRROFj r st

el ect r odéingf 1A, carsentnd npedin THnd 18223 The @t?fP&'d?c?ér‘?C {ﬁQeﬁ% %I’%t he

current ilerF:)Ut TFT 1132 is connect ed to the current Tine (e _'S%UFCG
commect gy 1 (P o ne i T b o b SeEeb A M enL
- 1125, a current line for Pixel 1138, a TFT for deleting 1126,
a TFT for driving 1127, a capacity element 1128, a TFT for current
source 1129, a TFT for mirror 1130, capacity element 1131, a TFT
for current input 1132, a TFT for maintaining 1133, and a light
emittingdevicellBﬁ.Thecurrentlineforpixelll38:ﬂ;connected

to the current source circuit 1137,

As for the pixel of Fig. 13C, the gate electrode of the
TFT for switching 1125 isg connected to the first scan line 1122,
the first electrode of the TFT for switching 1125 is connected
to the signal line 1121, the second electrode of the TFT for
switching 1125 is connected to the gate electrode of the TFT for
driving 1127, and the first electrode of the TFT for deleting
1126. The gate electrode of the TFT for deleting 1126 is connected
to the second scan line 1123, the second electrode of the TFT
fordeleting1126isconnectedixathecurrentline(electricsource
line) 1124. The first electrode of the TFT for driving 1127 is

connected to one of the electrode of the light emitting device

1136, and the second electrode of the TFT for driving 1127 is
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the current maintaining TFT 1133 is connected to the third scan |ine 1135,
and the first electrode of the current maintaining TFT 1133 is connected

to the current line for pixel 1138, and the second el ectrode of 7%{?’92
current maintaining TFT 1133 is connected to the gate el ectrode’ o tplﬂ(g
current source TFT 1129 and the gate electrode of the mrror TFT 1130. The
predeterm ned potentials are inputted into the current line (electric

source kiondkckbd tandhkthe; pLhe de. of t ight emtting device
1136, respectively, and eajéh ﬁaéslgég%%%%t?%&rtﬁ B%éljr 5%‘[‘: FHSmeBLcRouseRer . It

shoul d bé1aetedhehakbcbha cUEEEPLASOBECELE hEhi koL13] . SQL esponds to the
current source circuit 420 disposedu?n%P%e&Egi%ﬂ%lcPfﬁ8n5r§9 TEPr LL2P 403.

't shoul dsbeonneedethes e ceasen®! 1488 Pi3§! Mo UM ent3S,97%, 7 APR 2006
corresponds to the case where the circuit o?'léﬂ{ge? d&%ﬁhs? g5CtEgdes ot he

pi xel of tRegoan@@i tyioveuemt Si1ye 16h8oghbeeLl0NS RN o1 GUELRALS L] oW
ar

are different, the polarities of the transistors contrary. Shoul d

be not edthhsrurhenTEDUme GElreling adnkP@nehgatdesis addssh t i xel of
Fig. 13C. The length of the lighting tineéperiod S capéﬁ?gﬂ%fg ISR

control | BBTby18fe 90T the dthetieneciizle ﬂ?mbaﬁﬂééﬁédsﬁﬁtEﬂénguﬂ%gé isin
charge of . controlling the supply of the video signal to the pixel. 1:I'he TFT

for del elifg (eiesdriis sountmi gredil Idisschias gﬁﬂt@l@dﬁl&f&@oﬁﬂgﬁ%{ﬁ?xi n the
capacity,element 1131. As for the TFT for driving 1127, the conduction or
non- condtct i b} sie singiated decohei ngrientheinshar ge, Mahat 8haeskddnd he
capaci ty_ gl ement 1131. The current source '
electro eofthem1rrorTFTll3Oisconnectedtothefirstelectrode
of the current input TFT 1132. The second electrode of the current
input TFT 1132 is connected to the current line (electric source
line} 1124, and the gate electrode of the current input TFT 1132
is connected to the third scan line 1135. The gate electrode of -
the current maintaining TFT 1133 is connected to the third scan
line 1135, and the first electrode of the current maintaining
TFT 1133 is connected to the current line for pixel 1138, and
the second electrode of the current maintaining TFT 1133 is
.Connected to the gate electrode of the current source TFT 1129
and the gate electrode of the mirror TFT 1130. The predetermined
potentials are inputted into the current line (electric source
line) 1124 and the other electrode of the light emitting device
1136, respectively, and each has a potential different from each
other,.
It should be noted that the current source circuit 1137
corresponds to the current source circuit 420 disposed in the

Ssignal line drive circuit 403,

It should be noted that the case of the pixel of Fig. 13¢
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TFT 1129 and the mrror TFT 1130 forma current mrror circuit. The

predeterm ned potentialis are inputted into the other electrode of the
current line 1124 and the light enitting device 1136, and each has a
potential different fromeach other. Specifically, when the TFT7f<p£ 2006
switching 1125 is turned ON, the video signal is inputted into tAh prxel
through the signal |ine 1121 and stored in capacity elenent 1128. Then,

the TFT f | Vi 11 is turned ON or OFF depending on the value of the
vi deo si g&éﬁr%gndc&eg tlon%g‘ﬁecf}ﬁ?ewk}\ﬁE?etlt?\éirﬂc'PlftondFigi- NGE 112 2ppild.etdur ned

ON, a cerdigpC t_ flaws ough the light emtting device and the
| i ght em ttitﬁlg g%%:égec.)ég% 'sﬁphe PHRYSTt P ARe EBeedivpet onhctiTRT ther

e {11 ng Aioret B BIFFEURREL! S TR ltet trd aties imanets tovght . 1 n
this way,ar@h d J kS . 7 R,2006 It should be noted that the

current ysaour gg%??r%gglst ng&éﬁ%{?& q%%qtsee&g(gﬂﬁggg?‘édTWtﬁP% dedietdmg dddsce TFT
1129, a MmagBéed : j epeat 31, a current input TFT 1132
and & . maintaini n-gd%lg%ﬁ%l?}%ﬁTﬁe é%?ﬁrj‘gnt{rg ur i%‘ec]r?%%w ofakhg Ilrég§l§iipi9ty of
passing. & iaef pai-Dod Wy €8pab 8l bRLAG LIS SUEESE LN 4 aLlie Uty ont

is inputted through the current line for piXeé
operatiodlizé.carried out. Therefore, even if the characteristics of the

transi stors configuring the current source circuit varies, the variation

of the |argene$SbedfFT BoicewtiedhingUpph s et finom, ’ Iy jreuit
to the light emtting device will not occf}r. T eggg#tricﬁglt%%glrié‘t%%oﬁh?o t he

current $8aPé¥ ofi tbei vidbot beégphieloC@RebpigBLT | @Qeo‘t‘i"rrfgi‘_rﬂéféﬁﬁé the

operations of the TFT for switching 1125 and the TFT for driving 7.
1126 is in charge of discharging the charge maintained in the
Capacity element 1131. As for the TPFT for driving 1127, the
conduction or non-conduction is controlled according to the
chargemaintained¢u1thecapacityelement1131.Thecurrentsource
TFT 1129 and the mirror TFT 1130 form a current mirror circuit.
Thepredeterminedpotentialsareinputtedintotheotherelectrode
of the current line 1124 and the light emitting device 1136, and
each has a potential different from each other.

Specifically, when the TFT for switching 1125 is turned

ON, the video signal is inputted into the pixel through the signal
line 1121 and stored in capacity element 1128. Then, the TFT for.
driving 1127 is turned ON or OFF dependiﬁg on the value of the
video signal. Hence, in the ¢case where the TFT for driving 13127
is turned ON, a certain current flows through the light emitting
device and the light emitting device emits the light. In the case
where the TFT for drive 1127 is turned OFF, the current does not

flow through ;he light emitting device, and the light émitting

device does not emit the light. In this waf, an image is displayed.
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The case of the pixel -shown in Fig. 53A corresponds to the case where the
circuit of Fig. 6Ais applied to a pixel of Fig. 49B. ;However, since the
directions that the currents flow are different, the polarities ?f RQ%S
transistors are contrary. The pixel shown in Fig. 53A has the cu'ﬁg t
source TFT 1129, the capacity elenent 1131, the maintaining TFT 1133, the
current line for pixel 1138 (G ) and the like. The current line for pixel

1138 (G) is cpp e rent source circuit 1137. It should be
noted that the Ctrjyr?l %teuﬁ?l é%ur%%eecii% i the 1T TR T soyeiass clscups efifiiant

source cirsmii igﬁﬁ%%e L, the signal line drive circuit 403. The case
of the pixel sshf)t%n%%n Fig.q%%% 80??5§%8§d§°’c‘5°?h3f"§a%§2Q\heﬁ‘é“itlﬁé)lti'lﬁ‘dljit of

Fig. 7A is13ppld eshdsriaPiNg Ei 49B. However, since the directions
that the currents fﬁ; ow e?rge IF e et chEWdey dinRu TR hd 132 msidk or s

are cont meEintaiei A 0 i own_in Fi.g. 53B has the current
source TFT %0129, trﬁ%Tcgpgi??%y%e gir%g%faﬁ?1§ﬁ?r?%gi%ﬁ%tapﬁﬁnﬁhqﬁpiﬂ~§at t he

current ldfmeakenng seterdd3s d@dednd thi2g L ke . Jhe current line faor pixel
1138 (Gi) is connected to the current Egu%iégsc?g%ﬂ??gfﬁfcq f’g§ﬁb‘&ltd be

noted tHdte cherentr Eatingoitted €hicuiyh éﬂélhﬁfirer ASReRdsSeS 0 éi@%dgﬁ%ﬁgt

source circuit 420 disposed in the signal Iine driveé CiTcui

pol ari ti @ndothehee CUingmpesation 15 lcdd2fsdlgdi be, he pi xel
shown in Fig. 53A and the pixel shown 1N Fi f‘ﬂij%%sE%EEe)ﬁ?'t%%&goqrﬁlEg?i ons

of the cApasroyasiionies 4l Bloandidis tom abak Bae1dg nbldd-ALs: dhhLerent
In this way

due to the fact that the polarities are different. , a vari ety
of pi xel S1F&GHLRg vagiieper he veniagivat benshexisktgeBrstherWahe LiE Qgge' S
descri begsupsp%izgr fggrrlll Egel argely classifi gd into two typ?s. Owe.olfﬂ e
types current source circuit to the light emitting
devicewillnotoccur.Thesettingoperation1x)thecurrentsource
circuitofthepixelcanbecarriedoutregardlessoftheoperations
of the TFT for switching 1125 and the TFT for driving 1127,

The case of the pixel shown in Fig. 53A corresponds to the
case where the circuit of Fig. 6A is applied to a pixel of Fig.
49B. However, since the directions that the currents flow are
different, the polarities of the transistors are contrary. The
pixelshowninFig.53AhasthecurrentsouréeTFTllZQ,thecapacity
element 1131, the maintaining TFT 1133, the current line for pixel
1138 (Ci) and the like. The current line for pixel 1138 (Ci) is
connected to the current source circuit 1137. It should be noted
that the current source circuit 1137 corresponds to the current
source circuit 420 disposed in the signal line drive circuit 403,

The case of the pixel shown in Fig. 53B corresponds to the
Case where the circuit of Fig. 7A is applied to a pixel of Fig,

498B. However, since the directions that the. currents flow are

different, the polarities of the transistors are contrary. The
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is atype in which the current is inputted into the signal line according
to the video signal. This corresponds to those of Fig.: 13A, Fig. 13B and

the like. In this case, the signal line drive circuit has a signapp gugrent
control switch as showmn in Fig. 1 and Fig. 2. Then, the other type is a
type in which a video signal is inputted into the signal line and a

constant current having no relation to the video signal is inputted into
pi el asE st EBY San Rt ne S R aR RN T HodpaRReity G,

cirout Ghondn R enk e b A o e ot thpee Bixe g, 20
and Fi g.1389gd en , A et hod. of driving.accqording to the
100 7 APR 500 ??es%{e%tﬁﬁﬁigﬁgél &%‘ép%‘%rﬁﬂ‘? : G Pt ine Efilebte to a
Lm0 ebanberEred i earsne AL NS L ) ghone et m Lone

are conbined will be describe Wever,
upon t hethypesnofcurdierR $8hecandi +H8; | Q0% n g tLnensi gnal line
drive circuits. Specificall y,c as a ﬁégwég%}%ﬁ%&ndﬁsﬂt?hgh%a‘g'érﬂ?‘fé'fe t he

setting operesidirdfiy Beodiitsed eyl is\i%n%ilrﬁgﬁ% rép%t"té]giga E%n‘lofour ce

circuit is carried out at the sanme tinme wtht operation, the

tining of the Tes pongriepesast @heObuthén Bistalcd +R8 Ao/ §rai d £l ot | he
current source circuit is not particularly Iimted. Hence, a et hod- of

drivi ng betwedm tes @iuedr shbla ihni'Dg. of 34 haysehbl 59::@5&651%&:9”19“3%4;?

signal line drive circuit to the current source circuit and the i1nput

oper at i cr3Rarfimn béhearoheedcoiibnsi o8| tien eeipslch thi Lhehendestsibeda the
maintaining TFT 1133 are different due to the fact that the
polarities are different. In this way, a variety of pixels having
differ_ent configurations exist. By the way, the pixels described
so far can be largely classified into two types. One of the types
is a type in which the current is inputted into the signal line
according to the video signal. This corresponds to those of Fig.
13A, Fig. 13B and the like. In this case, the signal line drive
circuit has a signal current control switch as shown in Fig. 1
and Fig. 2.

Then, the other type is a type in which a video signal is

inputted into the signal line and a constant current having no
relation to the video signal is inputted into the current line
for pixel, that is, corresponding to the case of the pixel as
shown in Fig. 49B. This type corresponds to those of Fig. 13C,
Fig. 53A, Fig. 53B and the like. In this case, the signal line
drive circuit does not have a signal current control switch as
those of Fig. 29 and Fig. 30 does not.

Subsequently, a method of driving according té the
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bel ow wi th reference to the timng chart. First, the case of the pixel type
in which the current 5is inputted into the signal line;according to the
video signal witl = be described bel ow. Suppose that the pixel is that of

Fig. 13A or Fig. 13B. Suppose that the signal line drive ci rc\%bPéﬁﬂ% t he
configuration of Fig. 3B. The timng chart of this tine is sho &ig.
54. Defining that tones of 4 bits are expressed, and for sinplifying it,

b Trane et od SET L et By Ve fet G lReE witnoeferdncadar Fintna102

e by ime: the: aaf ron Y PREF E1eTFEG ERE i and the FlapcreRee
138) . Thi's 101 7 PR 2006 st e FeTeT BU0RLEri R oo tngnerana’
ubframe per o0 SEa 1o nrTyaredt HRe EPtel? 4R TR Souel M ane

Scan Uho same as Sra, towever o ReEePRETT cRBRR B CERaT Gl ey o0

Ts3 i s s@esceibédanid htael t ' forci Ki
s3 i s s@esceibehani hael eags Wi ehe E@t@%%ﬁe%%i:og%ge?{é&%gﬁfa ing

it not emt. Specifically, the inputted video sign it is

made notlpeesitiee cuimosrit thr ohghodhesd @Hurc%”b&i:bﬁgtd%i‘ﬁ&rrié'docé_?@r to
del ete, the second scan line (the second scan line 1103 shown 1n F @g.13A

or the sttéhe sammtimewithl@ee shpun dpedhtdonl3Ble itimielgest efelddig Y, | i Ne.
Then, the video signal is deleted and the light emtting device IS $rade in
a non- | PRfTakker Ofnghetsignabliseqdenteycitdiei e tEEbchF 28Rt Sthrce

circuit is not particularly limited. Hence, a method of driving
in the case where the timing of the setting operation of the signal
line drive circuit to the current source circuit and the input

- operation cannot be carried out simultaneously will be described
below with reference to the timing chart.

First, the case of the pixel type in which the current is
inputted into the signal line according to the video signal will
be described below. Suppose that the pixel is that of Fig. 13A
or Fig. 13B. Suppose that the signal line drive circuit has the
configuration of Fig. 3B. The timing chart of this time is shown
in Fig. 54,

Defining that tones of 4 bits are expressed, and for
simplifying it, suppose that the number of sub-frames is made
4. First, the first sub-frame period SF1 is initiated. The scan
.line (first scan line 1102 shown in Fig. 13A, or first scan line
1132 shown in Fig. 13B) is selected line by line, the current
is'inputted from the signal line (reference numeral 1161 shown

in Fig. 13A or reference_numéral 1131 shown in Fig. 13B}. This
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isinitiated. Here, it is also made scan the same as SF3, and simlarly it
is made in a non-light iemtting state. Hereinbefore, an inmage display
operation, that is, the timng chart concerning with the operatifg ﬁ@ Ehe
pi xel has been described. Next, the timng of the setting operat AR 4HE ¢ he
current source circuit disposed in the signal line drive circuit will be
described below. As for the current source circuit described here, it is

car 1 cd i ot ot R DA BRCRETREATRG o Ghe Pedem sHonaie. @hamonbsaur ce
the. adareso peralg 1ot Tt e ioay i bt it ane pewg ot e
(i sposed 1 n ther<Fomet G i MR B gmpote SHT chubaemantiy . he
LI, jLonb ABR2006- £XERBIpdOl0d N AU 48T RELLANS, OIS o ?q%g%,%‘égﬁit nFig

54, during the setting operation perio o]

G Sposed i n Lhe o gnal 1 re o eance chfrt et Berthe Tooie BerLetoul o be

di sposed in the signal line drive circult
not ed t Mat3 1hemaitenghapahal 1Ry Ph 1o £ Wi £ & &d CeLLghgposed in
the signal line drive circuit night beocarfig dgggg&ﬁﬁ?x)Ur?ﬁﬁcgbi er of

Tbl o Wekingr ithsotethlog Sner 6 OMIRKIRE (et Ylely Sibhbhzing both

of the periods. Next, the type of a pixel which inputs a vi signhal into

the si gfglleltiede @rd Lhpus Snadeanst gis s WheeBuriah ¢ eheblB the Uﬂgh’éi deo
signal into the current line for pixel wll be described™ below Tt is
def i ned®fh&tingedsvinal Innerdier vieo clgleitid, ithet Becon@nbicaur 8 han(pheFi 0.
49A. It is defined that the pixel is that
second scan line 1103 shown in Fig.13A or the second scan line
1133 shown in Fig. 13B) is selected line by line. Then, the video
signal is deleted and the light emitting device is made in a
non-light emitting state. Subsequently, the next‘sub-frame SF4
is initiated. Here, it is also made scan the same as SF3, and
similarly it is made in a non-light emitting‘state.

Hereinbefore, an image display operation, that is, the
timing chart concerning with the operation of the pixel has been
described.Next,thetimingofthesettingoperationofthecurrent
source circuit disposed in the signal line drive circuit will
be described below. As for the current source circuit describéd
here, it is defined that the setting operation and the input
operation cannot be carried out at the same time. The input
operation of the current source circuit disposed in the signal
line drive circuit is carried out during the address periods (Tal,

Ta2 and the 1like) in the respective sub-frame periods. Therefore,

the setting operation of the current source circuit disbosed in

the signal line drive circuit may be carried out dufing the time
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[ . [ [ | [ [ However in the
. 13C, Fig. 49B;- Fig. 53A F|g._538 or the Ilkekr , _
‘g;sglgf this pigel configuration, it is necessary to.carry out tre setting
operation with respect to t he current_sourﬁe c;rcyht Cﬁ;rihgeggﬁgngﬁgo,
herefore, a method of driving, that is, the i mng ,
gi?ferent dependi ng upon whether the setting operation of the_cur¥egtin
source circuit of the pixel and the input operation are capable o ei ng

: i i where the setting
carried aisfcdift EBE é?é@dh&@%soéer:ﬂc}ﬁ% F%Bgtp’,teﬁéiﬁgfi%ﬁggt.h@j Apting
operation of the current —sodr ? g L that is to say, a method of
G T T SCEBL B B et 5 b o e Rt

: i i i spl ration, IS,
Conc S oo B2 BMEefl BB AR Ror BT ol S
concerning wth a i i j describ bel Qqw. However,
200t Shepmtal Lol R s YL R ESTLNE L U i
since it is al nos e | . o4, LW
descri be®utRi Istshddial birsé tS@ bt niafBe %eéﬂtoﬁeqsggalgg t:i?fﬂteclagt de| Fﬁg?eagga?he

line (first scan line 1122 of Fig. 13C) is s _
video(sign@ICESGinpuﬁtediﬁpaﬁhahﬁnSﬁﬂﬁﬁﬂiddéﬁalﬂﬂé?f 19 81??§§%a$5é %%tlzay

c
. . : . : At
Fig. 13CQ). This video signal is usually ‘represente . ;
be o Benea-sgacunt iy g whenckge KOG SmPET LIl Lpcaye
i nated, the next sub-frame perio IS , ( !
tsggnm tn heCB&FBtasnSray bSubmeqgiehtdyt Hyh at&q&tzi%@bbb&ﬁngfpgﬁ%bo&%ggd is

Sharl it t he prior one. ver, §since
![ Rlet ! ?éﬁgi haggN?%%, :ﬁgﬁg&;gg& ;Pii'ﬁ;lggﬁizghﬂﬁpﬁgst$1%dte|%esh§ﬂg§.h19£0
the signal line and inputs a constant current not relating to
the video signal into the current line for pixel will be described
below. It is defined that the signal line drive circuit is the
configuration of Fig. 49A. It is defined that the pixel is that
of Fig. 13C, Fig. 4§B, Fig. 53A, Fig. 53B or the like. However,
in the case of this pixel configuration, it is necessary to carry
out thesettingoperationwith respect tothe current source circuit
of the pixel, too. Therefore, a method of driving, that is, the
timing chart becomes different depending upon whether the setting
operation of the current source circuit of the pixel and the input
- operation are capable of being carried out at the same time or
not. First, the case where the setting operation of the current
Source circuit of the pixel and the input operation can be carried
out at the same time, that is to say, a method of driving in the
case of the pixel of Fig. 13C is shown in the timing chart of
Fig. 55,
First, an image display operation, that is, the obera’cion

concerning with a traﬁsist-or for switching and a transistor for
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t he address period Ta3, forcibly making it not emt. Specifically, the

i nputted video signal i's deleted. O, it is made not ‘pass the current
through the light enitting device. In order to delete, ' the second scan
line (second scan line 1123 in Fig. 13C) is selected line by |inéAPRHEHR,
the video signal is deleted, the TFT for driving 1127 becones in an
OFF-state and the light emtting device is nmade in a non-light emtting

state. SufsegygdtlyinLhe next sub-frame SF4 is initiated. Here, it is also
made scan the ggréefytgé qlﬁ%eiﬁﬁ-?q%ﬁékﬁéfibhbSRB%sm@ belLawl. Howev&r made

the setting operation to the current

in a non-§iglt ;emdting state Next,
source circuit g?% h%aﬂ[g)lsi‘%?t 199"k afedbie KegebeFofigl n54 heitasel bfbd he

current BRIEELyChEEY-{rspown in Fig. 13C the setting operation of the
current source circuit of the pixel and the input operation can 104 7 APR

2006 be carried ot ateddes ;ie._Therefore, the setting operation of
the current source circuit o théedbg?f A"GHREIHCE 5] dF Gl timteshy Tiere,

that is, swsnlEimarcdedoWod AMOR AN, W g Noreover, the setting
operation of the current sourceé —c¢ircuit @ egq tife S 9 ildaedri ve
P'tr’cwylhm"d §ader Rgnbhe; & Lefor & -dlg@,d-
circui imeCalanide@heOVt a8l sRgnkie; k! X S cthey perq@é' di Ligieng
the setting operation of the curgent sourc%&%éﬁ?(&ﬁlfo%fthﬁglﬁ eng
carried (otferSpem hmakhy. 11700 i R¥&aP! €3ch angslyy, diyi ding the one frane
eriod into the first and second se{gt)i n (BJ'er atsi%%Ji %Isiigggl,& THUSUR 1 r st
Dot SiePreisien t egie biyo o 1ty ' ek el i

setting o lttfakyeS elthdth g {0 %'eoge U 2 Bt
circuit of the pixel may be carried out, and in Bt ﬁtg gngggln YSEPEFRG" -

_ e p Ay DE , i.r cui
oper at i ofhgér'gien the 1sghtiing penarcl o018k e riifaCU, ¥He SQUE E8LCELULL Of
the signal line drive circuit may

period SF2 is initiated, and it is made scan the same as SF1
Subsequently, the next sub-frame period SF3 is initiated, and
it.is made scan the same as the prior one. However, since the
length of the lighting period Ts3 is shorter than the length of
the address period Ta3 - forcibly making it not emit. Specifically
the inputted video signal is deleted. Or, it is made not pass
thecurrentthroughthelightemittingdevice.Inorderix)delete
thesecondscanline(secondscanline1123inF&g.13C)isselected
linebyline.Then,thevideosignalisdeleted,theTFTfordriving
1127 becomes in an OFF-state and the light emitting device is
made in a non-light emitting state. Subsequently, the next
sub-frame SF4 ig initiated, Here, it is also made scan the same
_asthesub—frameperiodSF3,andsimilarlyitisnmdeleanon—light
emitting state.
Next, the setting operation to the current source circuit
of the pigel will be described below. In the case of the current

Source circuit shown in Fig. 13C, the setting operatidn of the

current source circuit of the pixel and the input operation can
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be carried out. Fromthe description described above, as far as it is taken
care of the fact that both of the setting operation to,the current source
circuit of the pixel and the setting operation of the current spypg 05
circuit of the signal line drive circuit cannot be carried out at the sane
time, these may be carried out at any time. Specifically, in a certain
period, the setting operation to the current source circuit of the pixel

may be cagrk , [ not her peri od, t hesetti ngoperation of the
current sour%ﬂrggégﬁgtoéh? %3’"& N IT?‘I‘?Eecﬁqr\?e Ehe @gtitingyoperabiened

out. Heregf R caetbhio ti to.th rrent source circuit of the
pi xel nmay be Cgl’l’i% %oﬁtgag{cgar??/’gﬁ%&. °$h3 e pAxglgmagsbe ;Caprhed eut

Ciroult of The prer et 3o Ba¥hE M- PREACRC e e parTaneErasateo 7 arr

circuit of the pixel is carrie

2006 and the sgbibbgepPeiRlLl ..t he t_sour circuit disposed in
the signal line dri ve (E:)i [ cui ?i%g%&aé]r?é%f%g?o%uP!Flng?'[ehec%ﬁ'btd SYTEHt for
the sub-tiageipedigeostd 1S tRBOMWIA Dy t 400 t.. Next. the case where
the pixel is the type of a pixel %\h?chﬁ%}%&?ﬁlggag?/? BhE SB3nBP $°TH si gnal

line andoithpatisiagcenst aiime @Hdeptt Rt difl 3hd N4 Ol i,ﬁﬁeo gég{lﬁl?ﬁi nto

the current line for pixel, and the setting operation e curre

sour ce cPpenationfoft hie piveaterangdotihge idIRL 1GPSE FHie! i;Eé‘fP%gnpecaclaf{éfd out
at the sane tine, that is, a timng chart on a nethod o ricving ~1n the

case of eWb. Fretifhoahlyn Ffoyexdipe 5ARBrige1SNAMidinG PheSbne RlSle an
i mage display operation, that is, the operation concerning wth a
transi stReried mke died iaat and aesbatoket®ling operation periods, in
the first setting operation period, the setting operation of the
current source circuit of the pixel may be carried out, and in
the second setting operation period, the setting operation of
the current source circuit of the signal line drive circuit may
be carried out.

From the description described above, as far as it is taken
care of the fact that both of the setting operation to the current
sourcecircuitofthepixelandthesettingoperationofthecurrent
source circuit of the signal line drive circuit cannot be carried
out at the same time, these may be carried cut at any time.
Specifically, in a certain period, the setting operation to the
current source circuit of the pixel may be carried out, and in
_anotherperiod,thesettingoperationofthecurrentsourcecircuit
of the signal line drive circuit may be carried out. Here, the
setting operation to the current soﬁrce circuit of the pixel may
be carried out at any time. Then, in Fig. 55, a method éf driving

in the case where the setting operation to the current source

circuit of the pixel is carried out in the sub-frame period SF1
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driving of the pixel or the like will be briefly described below since it
is alnmost the same as the case of Fig. 55. First, the first sub-franme
“period SF1 is initiatéd. The scan line (first scan line 1122 of Fig. 53B)
is-selected line by line, and the video signal is inputted fron1lﬁg?ﬂm®na
line (reference nuneral 1121 in Fig. 53A, Fig. 53B) . This video signal
is usually represented by voltage, but it may be represented by current.

Then, wh | d j ' Isl .i,s termnated, the next sub-frane
peri od Sl(glgldlt gﬁ? néf%gajfr[e]‘g ?Bg%é%rdlf) Dy QF ke COFTRNERROuRGeeige Y it dhepegpads r ame

per o0 Sk LRUBSEMAN ko A0 IRk S RO LG SE3,15 AL LSS ond,

it is nade scan the sane as I n ri

of the | egteiptdfoP¥HOLuE S SE;]:B[: an_the |en t{}lof .the address
peri od Ta3, h?f or oi b y maki ngéuiﬁ? notfcg({ms S Bt q‘“ﬂ:&ﬁl 1€ HHIUNGERREE - vi deo
106 7 APR 1006Nsk@nathd sadel ¥hefe Pe plilkel15i084E: 1L, PaSS, the current
through the Iight em'ttiang devi %e. elﬁi?)cre er noe'?:gpﬁag El‘l?g'x a‘rY’éﬁFh

t hrough ihbetki ghviesdtdidiadend G&e g SHC S i second scan line
1123 in Fig. 130 is made line by I1ne iegn a %gg’esg’%gcﬂ‘gﬁtgt glt%‘.’ns‘srﬁﬁ , the

TFT for deretnhgnét 2fe becoi@std ) vilde oS tdlghall BA cBaLAYRY, PRRE S L DS
current flows is cut off and it can be made in a non-light emtting state.

Subsequehorpixeie apditheude ft g opedats dobt itMeCurr Bt Sourled S1AL§H: Made
scan the sane as the sub-frame period SF3, and simlarly it 1s made in a

non- | i ghtfefhet Phyedtand. tiextnputeosetdt DEn OPSRS E Obe t @aFPEe §USKENL: SOUT Ce
circuit of the pixel will be described below In the cases of Figs. 53A

53B, thetRetFARG bpeeatiloat ofst he Cunirptclsapt Con Ci Iisklo®f of heriPixg! and
the inpug oper ation cannot be carried out at the sane
in the case of the pixel shown in Figs. 53A, 53B is shown in Fig.

56.

First, an image display operation, that is, the operation
concerning with a transistor for switching and a transistor for
driving of the pixel or the like will be briefly described below
since it is almost the same as the case of Fig. 55.

First, the first sub-frame period SF1l is initiated. The
scan line {(first scan line 1122 of Fig. 53B)} is selected line
by line, and the video signal is inputted from the signal line
(reference numeral 1121 in Fig. 53A, Fig. S3B). This video signal
is usually represented by voltage, but it may be represented by
current. Then, when the lighting period Tsl is terminated, the

‘next sub-frame period SF2 is initiated, and it is made scan the
Same as in the sub-frame period SFi. Subsequently, the next
sub-frame period SF3 is initiated, and it is made scan the same
as in the prior period. However, since the length of the lighting
period Ts3 is shorter than the length of the address pefiod.TaB,

forcibly making it not emit. Specifically, the inputted vidéo
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~time. Therefore, the .setting operation of the current _source circuit of
t he pixel may be carried out during the time when the :current source
circuit of the pixel does not carry out the input operation, t@gQ?i@ it
may be carried out during the tinme when the current does not fl & p&mgh
the light emtting device. The setting operation of the current source
circuit disposed in the signal line drive circuit may be carried out

during t Le _e f.or .the, period during the setting operation of the
current %ggp%éngfrégﬁgkgg'tﬂﬁ'p+£e{55%ﬁqﬁ]Qﬂﬁwﬂﬁﬁﬁ &be. ceprenti hrpypgh for

exanpl e, r Vi di one_fra eriod into the first and second
set m) ng g%%r%%%tng%g??%ﬂg,é%%%ez?iorrgerg‘é‘?’fitﬁd’aﬁépﬁtqt’tﬁ?% tbgoughe
setting epergaid : urce circuit _of the pixel may_be '
carri ed ou{:g , %%%Qieﬁﬁ%%gggéﬁgeééi 15 CERBAATHh 3ok 6%‘?&?‘?1‘3 SC&t Lage
operatiomief 1hercyr 7. APR 2006 circuit of the signal line
dlroi ve circuit may ei%@a;r rii%gg{ao(aﬁet %gzﬁr%ﬁ ﬁh%e des & PBFFSﬁQGE%&PPbE‘ akBove,

t he sett TRgno RSP . 5 Ci it, of the i xel be

Carr i g Gup e D oL AR G 191 b3GURES (G AEHFF 8ok 0s einthbrne

time exsbptefiofe bhakehtMoldies e bBE HRET RO haldleL U LERL ) SGHT CC
n

circuit of the signal line drive circuit may be carried out. Then, n Fig.

56, a meehbUtbAgUTatIeddeeaEe, marn%ﬂﬂ‘@ﬁﬁffﬂ@sﬂH%rfﬂ‘??flg%?t ne

current source circuit of the pixel is carried out 1n the non- i ng

periods ¥eu8, Md4)s efisbheadelsdarmhepebin@dss 33 saBd rehhe AAZi1HAESHSLLI NG
operation of the current source circuit disposed in the signal Iine‘drive

circuit #8dcaimibarbdytitiuisngadehenparhof- eXGRPt et tiN§SELAGEI 0dS i
described with reference to the timng chart.
Next, the setting operation to the current source circuit
of the pixel will be described below. In the cases of Figs. 53A,
33B, the setting operation of the current source circuit of the
Pixel and the input operation cannot be carried out at the same
time. Therefore, the setting operation of the current source
circuit of the pixel may be carried out during the time when the
current source circuit of the pixel does not carry out the input
operation, that is, it may be carried out during the time when
the current does not flow through the light emitting device.
The setting operation of the current source circuit disposed
in the signal line drive circuit may be carried out during the
time except for the period during the setting operation of the
~current sourcecircuit of the pixel beingcarriedout. Specifiéally.
for example, largely dividing the one frame period into the first
and second setting operation periods, in the first setting
operation period, the setting operation of the current source

circt.ti}t of the pixel may be carried out, and in the second setting

operation period, the setting operation of the current source
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It should be noted that it m ght be not sufficient for the setting
operation with respectto the current source circuit. of the pixel to carry
out the setting operation only during the non-lighting pericxi7ApR2mﬁ] :
Specifi.cally, there are cases such as the case where it is desired that
the setting operation with respect to the current source circuit of the

pi xel is sufficiently and precisely carried out by taking a long tine, and
the casecwpeugt bf thedgsiyhgdl el rin ich the setting
operation is carried outbiggi%gﬁéagggygl%&gggg cadg sgga§a§ﬁ PRI g. o9,

prior to the rEspectiew MO PSTOMRELEHS belilfh RN tﬁggt%ﬁgg%gééggayég?he

forcibly provided, and then, the setting operati‘on Wt

current Southbe curcent sbuitbe PixehifByrbengasiis 0 hod of
driving in the case where the digital tone Zl’rr)ld*tﬂergt n%ét%%gi-%/\%(?egggnbi ned

has beendd&éngi teel naint-1 iHb& iAgAPBri0@6 (€AS! OFEL) ! Ardd QuliH g’hghgi,ge Next ,
a nethod of driving in the case of an analog tone wll be described bel ow

Wi th refe¥eppt famthhe timd nghehssttikpoperati®nhod e duir¥bAy sdutde case
where the setting operation with respect to the current source circuit of

the si gn&TreRhE odr the sdignali timedrtive &nputioReiabb Wb butherkas I ed
out at the same tine will be also described belowwith reference to the
tinmng cHarfigFi$&et ,a gt ahatrichiogiielthes ddnd whavwn tie Reecdap  or
Fig. 13B. %%%Ppse that the signal line drive circuit is of the
confi gurBTHH-EMOVIP itherFRrrenbrsigee 4tirdutedfotthef pdxbyi g carridis case
wi || be'ggscrugfd beloww th reference to the timng chart of Fig. 10. The
scan |i i { FPde ReBpl9thking pordpdar Td3 FTg4) of3he onb-frame periods
SFBandSF4,andthesettingoperationofthecurrentsourcecircuit
disposed in the signal line drive circuit is carried out during
the period except for these periods is described with reference
to the timing chart.
It should be noted that it might be not sufficient for the
setting operation with respect to the current source circuit of
the pixel to carry out the setting operation only during the
non-lighting period. Specifically, there are cases such as the
case where it is desired that the setting operation with respect
to the current source circuit of the pixel is sufficiently and
precisely carried out by taking a long time, and the case where
it is desired that the pericd during which the setting operation
is carried out is increased. In such cases, as shown in Fig. 9,
prior to the respective address pexriods, the non-lighting period
_ isforciblyprovided,andthen,thesettingoperationwithrespect
to the current source circuit of the pixel may be carried out.
So far, a method of driving in the case where thehdigital

tone and the time tone were combined has been described with
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first scan line 1132 .shown in Fig. 13B) is sel ected line by line, the

current is inputted frdmthe signal line (reference nuireral 1101 shown in
Fig. 13A or reference 'numeral 1131 shown in Fig. 13B). This current is the
val ue according to the video signal. This is carried out over thdPRdBlbod

of one frane period. Hereinbefore, an image display operation, that is, a
nmet hod of driving concerning with the operation of the pixel has been

descri bedrefNexdncd @ tha t tting. operati
incd e 08 Mgt U2 6

tll-\%%i of  the current -source
circuit disposed in the signal-lTn it PE deivieg indheel ow.

Here, it caseladf nafd ddtod Reonse g ' d .t he input operation
with respect to the curreént souygéqci%ﬁ%é%a%ﬁrﬁg%e&@%%' & eRCY he

sane ti meto Hhe tapihgogiesRt | ¢y Lhe e e circuit of the signal
line drive circuit is usually carri eﬁﬂéﬁ’? %%/éjfsﬁ(ﬁglq‘ ?—gngﬁﬁeqq%tawhere

Ther of or éthg Bektingnaperadsh GiARR:33P8cR5Lh tie outlBaRoL LG, QHELA 0N Of

the current source circuit of the signal line drive circui

carried &R theeatgnal abisd e vied ciireuit0 an@UEh8% 4 ' enahhe |
respective scan lines are selected (gate selecti o%%ﬁéo]%{}(% i%zagﬁo scan

period), PPRARYring oul eitathperdned tie WE1IBSE 238 of Bakct 808941 d10 wARES at i on
Is carried out while the input operation of the current source circuit

di sposed IS eERECSI dmalthei wémdngvehaimteuit is stopped.. Specifically, during
the respective_horizontal scan period, the setting operation period Tbh is
. p P .
di sposed. It sKd%F8-bEURBPEE that theapigeni ad ERMtbeheanr enpeaged 1%?1 the
retrace lLine.perigd. O,. as shown in Fig. 11, the input operation of the
urrent 0§0E}§e &?Pcuﬁppapsghéhgtghhb bBiigeadr llsiaeciirﬁ.gétc irepdt @Bepati on
c &
of video.gignald, is ca{ried out in a period of sone tens of ‘
e*contiguration shown in FPig. 5 or Fig. 44. A method of driving
in this case will be described below with reference to the timing
chart of Fig. 10. ‘
The scan line (first scan line 1102 shown in Fig. 134, or
first scan line 1132 shown in Fig. 13B) ié selected line by line,
the current is inputted from the signal line (reference numeral
1101 shown in Fig. 13A or reference numeral 1131 shov}n in Fig.
13B}. This current is the value according to the video signal.
This is carried out ove'i" the period of one frame period.
Hereinbefore, an image display operation, that is, a method
of driving concerning with the operation of the pixel has been
described. Next, the timing of the setting operation of the current
source circuit disposed in the signal line drive circuit will
7 be described below. Here, it is defined that the setting operation
and the input operationwith respect to the current sburce éircuit
cannot be carried out at the same time. The input operation of

the current source circuit of the signal line drive ci'rcuit is

usually carried out over one frame period. Therefore, if it remains
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percentages out of one.frame period, during the remaining period, the
setting operation of ithe current source circuit of theisignal [Ii gg%r'ﬁe
circuit may be carried out. Specifically, one frame period inclug Jﬂﬁ
plurality of-horizontal scan periods and the setting operation periods. It
shoul d be noted that when the setting operation of the current source
circuit of the signal line drive circuit is carried out, it IS necessary

to carrya®uiti s SUERe asSt LG cucrent neither | eaks nor enters
another current. If the cur rge\r,}?ﬁlgxg%tgno-éaﬁﬁe‘?“’é’iﬁ‘f‘%rﬁo‘éﬁ?%r%?r‘Fﬁithat

state, t¢f ted tdighLHDAHd QA4 vef re ogrce circuit is to be
carried out. Then, the setti rY% g%%?&?#o%ggéﬂio#eb‘éafﬁi?&e‘ﬂut)utﬂ%?%the
preci se amlghown Henwag.i Lol SANEHES Lt {p_an OFF-state. before
the set t:it‘ﬁng, operation of the curr2‘%@/gg&rigglhﬁgu#geo’f'eflﬁ%caﬁﬁa"rcﬁ ne

drive 1libines\RRe2@(eclidd(idts Bel BELEBR LpLPLoh82 ln Flg. 24,
the transistors A Band Cin I%i g. 45, %ﬁﬁc{]d;e?(}t%g#%%\g\§gqu?jﬁ@gcase

where IRl whechn2038al pediismsed B naders6- t1h thie t. neither | eaks
nor enters another current, it is not necessary to c%%gf%‘gg %%gﬁsaet.l%e

present IS &AFInd € csdpablideothbeinguepbperation mr{@%ufgéﬁ |rent s
1-8 and Exanple 1. Exanple 3 In thi s exanple, technical devices en

per f or MHFEHitordispagsdyinithe Isa ghesc niird ariiieh dﬂ&ﬁ@i@ﬁsﬁdﬂé&dﬂe‘” ce
conpri s?,:d of, an organi c EL device, the luminance can be variable depending
on the CHSSIIGRA 1% hSugAneLEhentespadtiigrd herdann talosEal s fod URRd ed t o
the Ii ggtetting op'eration period Tb is disposed. It should be noted that
fh-at period may be corresponded to the retrace line period.
or, as sh_own in Fi'g. 11, the input operation of the current
source circuit of the signal line drive circuit (input operation
of video signal) is carried out in a period of some tens of
percentages out of one frame period, during the remaining period,
the setting operation of the current source circuit of the signal
line drive circuit may be carried out. Specifically, one frame
period includes a plurality of horizontal scan periods and the
setting operation periods.

It should be noted that when the setting operation of the
current source circuit of the signal line drive circuit is carried
out, it is necessary to carry out in such a state where the current

neither leaks nor enters another current. If the current leaks
oxr anther current enters, in that state, the setting cperation
of the current source circuit is to be carried o.ut. Then, the
setting operation cannot be carried out with the precise valﬁe.

Hence, it is necessary tomake it in an OFF-state before thé'setting

operation of the current source circuit of the signal line drive
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em ttingdevice. In addition, in the case where the I[ght emtting device
has deteriorated over time, the deterioration degree Is different .

dependi ng on the color. Thus, when perform ng color display with a |ight
emtting apparatus using light emtting devices, various t echnilcAiR @i ces
are required to adjust the white balance. The sinplest technique is to

change the magnitude of the current that is input to the pixel. To achieve
the techpi;qik & magni t of the reference constant current source
should be cﬁ‘%r‘?gle’g@‘agﬁgﬁ&‘%L%E‘%%tfﬁé‘se&rtaﬁlwﬁég-t%mh@uéansisbouse
circuitspaasgs in H.gs. C_.to . 6(E), for the pixel, signal |ine driver
circuit, ref e?gﬁg% El(goir'fg én‘fgttﬁ’fe € Eédﬁeceﬁoa’ﬁffeﬂwelpi kbe rasehsherecuits

hown ¢kl 61N 4ELgS. 6(C E), the WL ratio of t
ransi st ore TaiErRy 20 sE0aTbBReefl FhotR Plan ¢51 thnarueeeRepeatthgron the

color. ThHgs ifdie eMBIHL HLS t he rrent o be input to the pixel can be
changed dependi ngeon t he coflg%%. %ﬁﬁcﬁ%tdn%%ﬁe% “?gc‘h‘?F?ﬁﬁea’i”% YOCeRsHERTt he
| engt h othasel i ghtening period. The techni que can be applied to either of
the case where the tinme gradation nethod is enployed and the case where
the time gradarhepreuditdeisnHpl 18"0L AN & s&ehni gye, the
| um nance of each pixel can blg acfj ustlg%.gﬂﬁ'he vﬁ&gggﬁ'gﬁgquaﬁoﬁgf%% ily

adj ust edwbyh uBmbgdamgnesel -8f ahBerkappakayes or a conbination thereof. This
exanpl e may be arbitrarily conbined wth Enbodinents 1 to 8 and Exanples 1

and 2. Exanple 4

Example 3

In this example, technical devices when perfﬁrming color
display will be described. |

With a light emitting device comprised of an organic EL
device, the luminance can be variable depending on the color even
though current having the same magnitude is supplied to the light
emittingdevice. Inaddition, inthe case where the light emitting
device has deteriorated over time, the deterioration degree isg
different depending on the color. Thus, when performing color
display with a light emitting apparatus using light emitting
devices, various technical devices are required to adjust the
white balance.

The simplest technique is to change the magnitude of the
current that is input to the pixel. To achieve the technique,
the magnitude of the reference constant current source should
be changed depending on the colér. |

Another technique is to use circuits as shown in Figs. 6(C)
to 6(E} for the pixel, signal line driver circuit, réferénce

constant current source, and the like. 1In t'he circuits as shown
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In this exanple, the.appearances of the light emtting apparatus

(sem conduct or apparatus) of the present invention will be described using
Fig. 12. Fig. 12 is a'top viewof a light enitting apparatus fornmed such
that an el enment substrate on which transistors are fornmed is SefiRelllfv th a
sealing material; Fig. 12(B) is a cross-sectional view taken along the
line AAA" of Fig. 12(A); and Fig. 12(C) is a cross-sectional view taken

al ong thén Fige.Bs B°) dfo (&) ,1268) w/L sgall erial 4009 is_provided so
as to englhose a pixel portion 4002, a sourggfs%)nrgrr F%&%Fﬁﬁgﬂmeuit
4003, an@hgarurrehgnmlirkbrecilrtuet ¢k eHbheed084 0Q4b, t hat are
provided on a substrate 4001. In additi on?ea segﬁﬁﬁgnﬁagérfzé? ﬁﬁg%ris 112

7 APR 208BUgr obheletranistuddiohitnel cReren®n t4092, 1 456 SUYLES Pg&%g %| i ne
S

driver circuit 4003, and the gate signal line driver circul *and
4004b. TRBsChengedi fepepdingoon46na, cbhersour ce signal |ine driver circuit
4003, and the gate signal line driver circuits 4004a and 4004b are seal ed

by the subst r ateléboanothers daichmg quet et§altAWHhnandefbe1888LHNG ML eri al
4008 Wtrjnihg‘l’rl | er material 4210. The pixel portion 4002, the source
signal | P1RY ReFiRdt 4003, temitniquee gade 1sé Gipplidderdlrd MaeCidgui ts
4004a anghéloo4b, whi ch are provided over the substrate 4001, include a
pl ural i t '€ GPFRHRETR e 13mp) g¥aprbientmtiel L sshopbopedibnd tHe Bake
(1 nci deq&%,thaen t[%%hannel TFT and a p-channel TFT are shown in this
exanpl e) inel d IR IPhd oBoleddod dsahoti esplioyear midaiingQQ3, and
an erasi T'{:e-lzzhj‘é%éxé ncé uded in the pixel portion 4002, which are forned
on a base film 0 i LIUBARTFe Of prehapietl Tan obe aadfusheanel TFT
t hat The white balance can be easily adjusted by using any one
of the techniques or a combination thereof.

This example may be arbitrarily'qombined.with Embodiments

1 to 8 and Examples 1 and 2.

Termraa ¥ o £
oXample 4
ittt -kl

In this example, the appearances of the light emitting
apparatus(semiconductorapparatus)ofthepresentinventionwill
be described using Fig. 12, Fig. 12 is a top view of a light
emitting apparatus formed such that an element substrate on which
transistors are formed is sealed with a sealing material; Fig,
12(B) is a cross-sectional view faken.along'the line A-A' of Fig.
12(A); and Fig. 12(C) is a Cross-sectional view taken along the
line B-B' of Fig. 12(A).

A sealing material 4009 is provided so as to enclose a pixel
portion 4002, a source signal line driver circuit 4003, and gate
signal line driver circuits 4004a and 4004b7thét are brovided

on a substrate 4001. 1In addition, a sealing material 4008 is'
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~is manufactured according to a known nethod is used for the driving TFT
4201, and an n-channel TFT manufactured according to a knowmn nethod is
used for the erasing TFT 4202. An interlayer insulating film(level APRI20gs
film 4301 is forned on the driving TFT 4201 and the erasing TFT 4202, and
a pixel electrode (anode) 4203for being electrically connected to a drain
of the erasing TFT 4202 is formed thereon. A transparent conductive film

havi ng apka i i the pixel electrqde 4203. For the
transgar%ntﬁggﬁg&‘{%ﬁlﬁﬁ%glg%%%gh%g zoftgfaﬁd?‘lﬁﬁeoﬁ?gﬁai 06 drveHe, a

comoundonthad 9o 880 4 SsBHA% AL I 0% L X5 oLy

oxi de can be used. Alternati e transparen

wi th gal 400 113rHuAPEhE 83§« AR, i ' i 4302 js forned
on the pixel electrode %203,&%;#3%&%5@?%0:%&?%&%% gnggéﬁgr}]lisnef%?%%lrwm

an openiareatt 14003 [ abdethoydtiesBoneh £L8C R4 e edit o RE0 RO

portion, a light emtting |ayer 4204 is fornmed on the pixe ectr

4203 THRO4D girt esaled by tieyeubdBodrEmINdE. LABTRI ISl SRR QN d 4Ot
emtting material or inorganic light emtting material™ ﬁs t he 1|g t ,
em ttinPmditehe ateabindenavdrval ovoe®! wcth as el 08 (APBLYERL) 420 pterial and
a hi gh nol ecul ar weight (polyner) material may be wused. As a formng
nmet hod of the Theybixehborithgnldoer, dRd4putcelditiMh VEPRE dARAS d1: QM1 ¢

techni que or coating technique may be used. The structure of the |ight
eni tti nd*9%eanybihenagtoes eyndlerline damiveat eistuickuleo4uhisd 400 4r med by
arbit rarviﬂf/clf%r{_tg girggigedhg‘lréaritrgeect ibon | ayer, a hpl e transportation | ayer,
a substrate 4001, include a plurality
of TFTs. Fig. 12(B) representatively shows a driving TFT
(incidentally, an n-channel TFT and a p-channel TFT are shown
in this egample) 4201 included in the source signal line driver
circuit 4003, and an erasing TFT 4202 included in the pixel portion
4002, which are formed on a base film 4010,
In this example, a p-channel TFT or an n-channel TFT that
ismanufactured according to a known method is used for the driving
TFT 4201, and an n-channel TFT manufactured according to a known
method is used for the erasing TFT 4202.
An interlayer insulating film {leveling £ilm) 4301 is formed
on the driving TFT 4201 and the erasing TFT 4202, and a pixel
electrode (anode) 4203 for beingelectrically connected to a drain
of the erasing TFT 4202 is formed thereon. A transparent
conductive film having a large work function is used for the pixel
electrode 4203. For the transparent conductive 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 £ilm added with gallium
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light-emtting |ayer, an electron transportation |ayer, and an electron
injection layer, or a single-layer structure. Formed on the light enmitting
| ayer 4204 is a cathode 4205 forned of a conductive film
(representatively, a conductive film containing alum num coppeR,AP(Brmﬁ
silver as its main constituent, or a lamnate filmof the conductive film
and anot her conductive film having a light shielding property. Misture
and oxyge,ﬁhye\g,(é'qﬁ% on an interface of the cathode 4205 and the |ight
emtting layer 4204 are desirably elimnated as much as possible. For

this reason, ajgf j .devi [ cessary in that the light emtting
over 00" FR el ol ined onino! Sennon

noi sture, and the i ke.swll n%gsP%(@rquﬁé,gstﬁ%n&%Vﬁ EPPBBRENIManhion

Fi T depost 1 on apharabaacy; S1EHEFPRE PE0F, T, iy ebiemtas doxtdiaroa ani th a
evi co 43,03 const it e by Che sreronrd i R Wit G edredy o oht
Formed on the Tnsulating i1 e Got Betote Forltd st Rty Laowtce

4303. Themirtdtiagt ingeetiihm d:5 i6f jiverf i |
mrtatiegt naeekihm ¢ 1&&1@@&1\@1@5@&%@%}\}?%“ _ fé‘;}?% ghgoxygen

and noi sture, fromentering the l'ight enitting e

nuner al 40054 eeirtotissy matieamitllgew'théﬂ%ftah%wh%le%ﬁ&%%é;?%%f’ 6?‘08%‘%{5 I’,suppl y

line and that is electrically connected to a source re asi ng
TFT 4202MatRaialaandga vk ighngno affizd welamteq pbatee’) (Bt «382hi fg,MBLer i al

4009 and the substrate
used.

As a forming method of the light emitting layer 4204, a
knownvapordepositiontechniqueorcoatingtechniquemaybeumed.
The structure of the light emitting layer 4204 may be either a
laminate structure, which is formed by arbitrarily combining a
hole injection layer, a hole transportation layer, a
light—emitting layer, an electron transportation layer, and an
electron injection layer, or a single-layer structure.

Formed on the light emiéting layer 4204 is a cathode 4205
formed o_f a conductive film (representatively, a conductive film
containing aluminum, copper, or silver as its main constituent,
Oor a laminate film of the conductive film and another conductive

film) having a light shielding propertf. Moisture and oxygen
existing on an interface of the cathode 4205 and the light emitting
layer 4204 are desirably eliminated as much as possible. For
this reason, a technical device is hecessary in that the light
emittinglayer4204isformedinannitrogenornoblegasathosphere,

and the cathode 4205 is formed without being exposed to oxygen,

114




4001 and is then electrically connected to an FPC wiring 4301 of an FPC
4006 via an ani sotropi¢ conductive film4300. As the-sealing material 4008,
a glass naterial, a netal naterial (representatively,” a stainl esaPEigE!
material) ,ceramics material, or a plastic material (including a plastic
film may be used. As the plastic material, an FRP (fiberglass reinforced
pl astics) plate, a PVF (polyvinyl fluoride) film a Wlar film a

pol yest emdildtireor li;6 .F €Sl i Lmnmay be used. Alternpatively, a
sheet haviﬁg arétrjgﬁh?gkygl-erchtgntgfﬁn?ﬁéﬂPf?oiFh?sagaﬁﬁﬁﬂﬁﬁﬁﬂiﬁ9dthe

PVF fil ni h hl d. , terial ds t
anspar ont ehen | ont e reod niBECE  piafRREheRBRE chetheng

be transparent when light em ssion Is diréecte

| ayer to (bllﬁs(t@&teltobl5m$tﬁgge 209Pm "BL 854 A1 odd rg,é,&,feg,ir%t e 18 %ﬁ’ggﬁggﬁfqeg? an

substance such as a glass plate, a plastic pl a poly

acryl i ¢ khemoathsdesadosFist Apb116ar it bl bh8hoHBLAINAl 43104l ravi o et
|

curing resin or a thernosetting resin maybe used in a tion to an

inactive gas, Isudie aBové t d0g€NiBEd MGREr 209 1G¥E él@f£¥¥$€>@ev€@ °£%8'§) :
acrylic, polyimde, epoxy resin, silicon resin, PVB (polyVinyl ebu‘yral),

or EVA (ephgkétutedibyl tlerplas bk leeyt roaeuathad Na b S th%&q?}l@emﬂiiﬂge“ was

used for the filler material. To keep thefillermaterial 42T0 to be exposed

t oahygr 03@%pFc428dbstntcehe pradflerdd| 420 Hard wrMsdade) A0 réfective £ilm
oxygen- absor babl e substance, a concave portion 4007 is provided on the
surface df fquedenl fheyipgudepitingl00Bn Go ahacstdeepitHdeighhsdmat €idPol,
and a hggrosco | c_substance or oxygen-absorbabl e substance 4207 is

di sposedS ?ﬁﬁeh@%?%sc@%ﬁtp§ﬁﬁ§pdﬁ@@ 6 loxygeat sdsvivabf &r preventing,

forexample,oxygenandmoisture,fromenteringthelightemitting
device 4303.

Reference numeral 4005a denctes a drawing wiring that is
connectedtqapowersupplylineandthatiselectriqallyconnected
to a source region of the erasing TFT 4202. The drawing wiring
4005aispassedbetweenthesealingmaterial4009andthesubstrate
4001 and is then electrically connected to an FPC wiring 4301
of an FPC 4006 via an anisotropic conductive film 4300.

As the sealing material 4008, a glass material, a metal
material(representatively,astainlesssteelmaterial),ceramics
material, or a plastic material {(including a plastic film) may
be used. As the plastic material, an FRP (fiberglass reinforced
Pplastics) plate, a PVF (polyvinyl fluoride) film, a Mylar £ilm,
a polyester film, or an acrylic resin film may be used.
Alternatively, a sheet having a structure in which an aluminum
foil is sandwiched by the PVF film or the Mylar £ilm may be used.

However,acovermaterialneedstotmstransparentwﬁenlight

emission is directed from the light emitting layer to the cover
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substance 4207 is held in the concave portion 4007 via a concave-portion
cover material 4208 such that the hygroscopic substance or

oxygen- absor babl e substance 4207 does not diffuse. The concave- F?OKPtRifBﬁB
cover material 4208 is in a fine mesh state and is formed to all'owair and

noi sture to pass through and not to allow the hygroscopic substance or
oxygen- absor babl e substance 4207 to pass through. The provision of the
hygr oscopacesilist anGe +ngk géggeqiqﬁé rbabl e subst ance 4207 enabl es the
suppression of deterioration of t e%l#grtené:rﬁ“t‘g?ﬁanﬂﬁﬁwﬁo%.glﬁ%s%hom
in Fig. pR4EE, a&ipLASBISONBAYeW §pd jpn  of the pixel electrode
4203, "a conductive film4203a is P%r%ﬁ%%eéga%%ﬂ?b‘ﬁ% %ﬂnﬂé%ﬁ&%ﬁt 1% upper
portion ®f wkeddrawing wiring 116 7 APR 2006 4005a. In addition, the

ani sotropi ¢ conductive film4300 includes a conductive filler 4300a. The
substrat e 400Furihdihe fORCtAB06i B &€r WlQId¥BId1Y 4B% §S S Pt by, fhe
conductive film4203a on the substrate 4001 anggfﬁ%92€%§%?%¥€§£§§%¥’on t he
FPC 4006regirosicetisimadd iyt oNpesi 8 thayi vt & 56a 8 AMMEH MG, £4 LLar a This
exanple may be arbitrarily conbi ned Wl\ylt h Enbodi ment s * 1 t%hbgélr?gﬁg%fnpl es 1
to 4. BG4l SE a9 ghittmrger ioxy aapparatdia usicNq gdd19hti o tctﬂlrg&i%%v)i ces

are of self-light emtting type, so that in conparison to a liqui ‘crysta
di spl ay,29Rel 3¢ gielatimideng epppar abssnof § BLScan basd B, W tziﬂoilwih?lbri ght
portion ‘_ﬁ:nd a Wi der view angle. Hence, the light emtting apparafus can
be used gt aprpBVei bathplenearingk axledoiteoninay. be used. In this

example, nitrogen was used for the filler material.

Tokeepthefillermaterial4210tobeexposedtoahygroscopic
substance (preferably, barium oxide) or an oxygen-absorbable
substance, a concave portion 4007 is provided on the surface of
the sealinglnaterial 4008 on the side of the substfate 4001, and
a hygroscopic substance or oxygen-absorbable substance 4207 is
disposed. The 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
toallowthehygroscopicsubstanceor0xygen~absorbablesubstance
4207 to pass through. The provision of the hygroscopic substance
Or oxygen-absorbable substance 4207 enables the suppression of
deterioration of thg light emitting device 4303.

As shown in Fig. 12(C), simultaneously with the formation
of the pixel electrode 4203, a conductive film 4203a is formed

$0 as to be contact with an upper portion of the drawing wiring
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El ectronics using the light emtting apparatus of the present invention
include, for exanple, video caneras, digital canmeras, goggle type displays
(head nount displays), navigation systens, audio reproducing e%j (such
as car audi o and audi o conponents), notebook personal conpute nggﬁﬁk
machi nes, nobile information termnals (such as nobile conputers, nobile

t el ephones, portable gane nachi nes, and el ectroni c books), and i nage

r epr oduciAgSdevi ces provided with a recordi ng medium (specifically,

devi ces for reproducing a recording nediumsuch as a digital versatile

di sc (DVD), whisfaddicfiuies e dibpiow 632 BbAaust 1 0eoPl AYlAGd TROFSN.. ! "

particular, in the case of nobile 117 APR 2006 information

Since the celectife thil iewangl e he 3065 eehal ohd Ml Rk pbhey L nal s
preferably use the light emtting apparatus. Practica exanpres are” shown
in Fig. 22e Hhermadly)psasssbandéght whetébiNehaNednadbi £he CEM A1 Jk‘fo?a
casi ng 2001, a support base 2002, a display portion 2003, a speaker
portion 2B0Bhe asYbbBALepEO0L camil nthe 2005, wanthdg hesd i kén dhe rid Ao

em tting_ apparatus of the present invention can be applied to the d?splay
portion Flegirheflly heonhghtedniviai higeusbhdusbowe £nifeg. 43864) i S
conpleted with the present invention. Since the |ight emtting apparatus
is of self-IigMiLFrENME Pgpe iarbidorsidgt combdnadbaskh |Engidd ittt
thereforg a display_portion that is thinner than a liquid crystal display
can be dgt%ﬁréxéhé&ﬁ%?mﬁ¥ﬁﬁ }itmt4enmitting units include all information

display units, for exanple, personal conputers, television broadcast
transmitter-receivers, and advertisenent displays. Fig. 22(B) shows a

di gi tal ﬂgnllélecaémr a, which contains

A light emitting apparatus using light emitting devices
are of self-1light erniltting type, so that in comparison to a ligquid
crystal display, the light emitting apparatus offers a better
visibility in bright portions and a wider view angle. Hence,
the iight emitting apparatus can be used in display portions of
various electronics.

Electronics using the light emitting apparatus of the
present invention include, for éxample, video cameras, digital
cameras. goggle type displays (head mount displays), navigation
systems, audiq reproducing devices (such as car audio and audio
components), notebook personal computers, game machines, mobile
information terminals (such as mobile computers, mobile
telephones, portable game machines, and electronic bocks), and
image reproducing devices provided with a recording medium
(specifically, devices for reproducing a recording medium such
aseidigitalversatiledisc(DVD),whichincludeszidisplafcapable

of displaying images). 1In particular, in the case of mobile
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amai n body 2101, a display portion 2102, an inage receiving portion 2103,
operation keys 2104, an external connection port 2105/ a shutter 2106, and
the like. The light emtting apparatus of the present invention can be
applied to the display portion 2102. Further, the digital still738Rg60
shown in Fig. 22(B) is conpleted wth the present invention. Fig. 22(C
shows a | aptop conputer, which contains a main body 2201, a casing 2202, a
di spl ay pgaeviicnmata203,tearmayding) ds 2204, X npect | p 2205, a
poi nti ng nDuseiéiPG, and the |Iike. %hghfi%ﬁ?P§%1§?igggdggggegé%i?his
present APPSSCIGtedainpea@dt edHe Hdignidi ([ 3 u , the
light 118 7 APR 2006 em tting device shomﬁﬁﬁt%%Fggr%%?%)%%g Egﬁp?%ggé'mﬁth
t he pres&fdtinge apparatRisy. BEéBki&hQW%xamEQE§|%rEOQHHEﬁrin“@igb ggnt ai ns
a main body 2301, a display portion 2302, a switch 2303, operation keys
2304, an infraféd-pd?{A23gBowana Lheht idmeit ey hirght, QMilhi BOntapRargtus of
present invention can be applied to the display portion 2302. Further, the
mobi | e cGAFAPEr? AHowd SUPLHLY. bageD0ds, acampleiesbé idh bhE3DILSE 0 ker
i nvention, Fig. ZﬁéE) shows a portabl e i mage reproduci ng device provided
FdPRg2ARAI

with a rB8% ufh Vdpeei finpudl |termd nBID200pr, 0dua Rge de¥kce)npahi ch
containsl% g?in ody 2401, a casing 2402, a display portion A 2403, a
di spl ay portioit arparedysdpligtihe dinementuthveasian ) beegppiedorti on

2405, opgaa%ﬁgqike 2406, a speaker portion 2407, and the like. The
di splay portion Wéfﬂ)‘é RRETQR 0% afanitivegs thiolighi oemiating hen i spl ay

82{/} Lgno&g&ginrﬁgn.l ¥2 (gl) %.psl c?gn?pfggég%g;%;l ghrgg?ggsnérigghvlgsil)ilghtSj(.ann;; Hno
the light emitting apparatus is of self-light emitting type, it
does not need a back light, and therefore a display portion that
is thinner than a liquid crystal display can be obtained. Note
that light emitting units include all information display units,
for example, personal computers, television broadcast
trgn”ﬁitter-receivers, and advertisement displays.

Fig. 22(B) shows a digital still camera, which contains
amainbodyZlOl,adisplayportion2102,animagereceivingportion
2103, operation keys 2104, an external connection port 2105, a
shutter 2106, and the like. The light emitting apparatus of the
present invention can be applied to the display portion 2102.
Further, the digital still camera shown in Fig. 22(B) is completed
‘with the present invention.

Fig. 22(C) shows a laptop computer, which contains a main
body 2201, a casing 2202, a display portion 2203, a keyboard 2204,
external connection ports 2205, a pointing mouse 2206, and the

like. The light emitting device of the present invention can

be applied to the display portion 2203. Further, the 1light
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t_h.e present invention can be used in the display portion A 2403 and in the
di splay portion B 2404. Note that famly gane nachines, and the |ike are

included in the inmage reproduci ng devices provided wth a recor(%i'g:%
medi um Further, the DVD reproducing device shown in Fig. 22(E) /i 1006
conpleted with the present invention. Fig. 22 (F) shows a goggle type
di spl ay (head nounted display) , which contains a main body 2501, a

di spl ay peorititdim@862icansiywi iAo {d OB 3,_and the Ijke. The |ight
enitting device of the present ind{/entzi%o‘%a LS BPIsdss Vi thHhPEegpt
portion ABy2ntilom. goggl e type display shown in Fig. 22(F) is conpleted
with the present invention. 119 7 APR 2006 Fig. 22(G shows a video
canera, which Edgta2néDp shows ROAYH1280d,, Lsplay. portign 2602, a casing
2603, extl)erﬁ;aj’éagonnect_i on ports 2604, a I?em%’és’cﬁ F ol “PEEt n™pdPfti on
2605, anPPRiiged0}eceidispdagopdivior G2 2abaki LN 280, -aR.aydio j nput
portion _2608, operation keys 2609, an eygpiece %ortlohoggfaﬁqgﬁdk?ﬁﬁ i ke.
The i ght239f’n:-tﬁlngnﬁmr@é port E3 g esaid tHY QntdoN gﬁg %?gﬂﬁeg'nij:@ t he
di spl ay gortl on 2602. The video canera shown in Fig.22( I'S corrp?%?ed
wi th the*PPETBRESOARIRI N iteert idi ganBlehp BI0Eo R HIRDI o 91 4 SPDRDS
whi ch co% ﬁ%ns a main body 2701, a casing 2702, a display portion 03,
audio i % - pof iFéRer7o4heymelitle ocomputepordtidifh ZEQSFigperﬁ(imn keys
2706, ex&grnﬁltégnnection ports 2707, an antenna 2708, and the |ike. The
light eniTtrng aRvWEthothe heresereninvemthdnon can be used in the display
portion 2703.]the Egt by displaying white characters on a bl ack
background, the isr% 9)p Q%h 2709rtebdesupm@ss rebeodaBs Pt Salr r ent
P &l

of the @E%¢fhé&k@%ggpgécordingmedium(specifically,a[ﬂﬂ)reproducing
device), which contains a main body 2401, a casing 2402, a display
portion A 24()3_, a display portion B 2404 . @ recording medium (such
as a DVD) read-in portion 2405, operation keys 2406, a speaker
portion 2407, and the like. The display portion A 2403 mainly
dispiays image information, and the display portion B 2404 mainly
displays character information. The light emitting device of
the present invention can be used in the display portion A 2403
and in the display portion B 2404 . Note that family game machinesgs
andthelikeareincludedintheimagereproducingdevicesprovided
with a recording medium. Further, the DVD reproducing device
shown in Fig. 22(E} is completed with the present invention.
Fig.22(F)showsagoggletypedisplay(headmounteddisplay),
which contains a main body 2501, a display portion 2502, an arm
portion 2503, and the like. The light emitting device of the
pPresent invention can be used in the display portion 2502. fhe
goggle type display shown in Fig. 22(F) is completed with the

present inverntion.
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Further, the nobile tel ephone shown in Fig. 22(H) is conpleted wth the
present invention. Wien the em ssion |um nance of light emtting materials
are increased in the future, the light emtting device'will be able to be
applied to a front or rear type projector by expanding and projeger (096
| i ght containing image information having been output |enses or the |ike.
Cases are increasing in which the above -described electronic devices
di splay infornati®on2di(gyrétsth£d ¥ides! i communi cation |ines such as
the Internet and CATVs (cable TVs) . %are{r‘l%guﬁ%?’?g T RRE & Bdn Bads
wher e novi6eWQl piectlisplapfpretdPneba0 4 AR Ls displayed. Since the

" P803" A SERTER St g

response speed of the light emtting materiral 1SV

em tting Rppes ket | sa preafcaiedlt)on t réSe ¢ efc¥p IRV i,cLur i spl.ay. Since
the |ight emitting apparatus consune the gome.r %%rmli%htzeﬁeo%’t A"hd K% i ons,
i nf or mat iXRFE BV ides ipaatilipndi2splsayadhsete adedne did em.tt] rt.ions are
reduced as nmuch as possible. Thus, in ﬁie case mg’!}%dlt éitﬁtng}ﬁp%%rﬁjt% ng

appar at ug®le opedation keydi 2602y apostéPredd pdrtgbinl £61Hf %5@{ﬁ8rjﬁt]{er m nal ,
particularly, a nobile telephone, an audio plpayback devi ce, of the 17 ke,
whi ch prithg lighdi epiagdnghdeutcerot nfts maidsmt iinvent WETLAREL Jhaf the
character, information be fornmed in the light emtting portions with the
non- | i ghtPehie difPLias PPEhsonL 603 usBte ebddd eah@eie0s REONE - i rfA\F16€ 991 Ighed
above, the application range of the present invention is very w de, 'so
that the Hsn\‘r’é’ﬁﬁlﬁﬁeéawiﬁ‘é ded presens| dowveartiios.in al | of fields. The

el ectronics aCﬁgggingiéf)gg¥§3 shows a mobile t i

‘ elephone, which contains
amain body 2701, a casing 2702, a display portion 2703, an audio
input portion 2704, an audio output portion 2705, operation keys
2706, external connection ports 2707, an antenna 2708, and the
like. The light emitting device of the present invention éan
be used in the display portion 2703. Note that, by displaying
white characters on a black background, the display portion 2703
¢an suppress the consumption current of the mobile telephone.
Further, the mobile telephone shown in Fig. 22(H) is completed
with the present invention.

When the emission luminance of light emitting materials
are increased in the future, the light emitting device will be
able to be applied to a front or rear type projector by expanding
and projecting light containing image information having been
output lenses or the like.

Casesareincreasinginwh;chtheabove-describedelectronic
devices display information distributed via electronic

communication lines such as the Internet and CATVs (cable TVs}.

Particularlyincreasedarecaseswheremovingpictureinformation
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exanple may use the light emtting apparatus with the structure according
to any one of Enbodirfents i to 8 and Exanples 1 to 4. The present invention
havi ng the structures described above can suppress ‘influences of] I%@rﬂ!ﬂ%ti on
in characteristics of TFTs, and can supply a desired current to’t

outside. The present invention provides the signal line driver «circuit _
having two shift registers (the first and the second shift registers). One

of the twe sflishliahed.St€fnk : gurce .circujt and the other is the
circuit for cofrll)t rgfgl i ng anv;éd{éggs?g%l\gﬁ?éef gpeedanpl g!"ef orIRENEMSELLRE a
latch ci matetriad SSRRICYHE g1 Withehs he switch 101 (signal _current
control switch). Accorgi ng?y, 1%21]791%%“&8:8:&%1% anaﬁﬁéglg&%PFEfSﬁ@L&{l’e t he
first andsedefsecandiabi bicktagesgspiayndependently, and it |eads
inevitably to performa setting opération of the power source circuit and

the i mage di spbagceopies alignti SdePLNRENLbYard BEs COIRISIL eo%o%ge ?resent
i nvention capabl e of operating the power source circurt and the fat®n
circuit Lagbpesninhtiygimomerondenaiddindt RECALS AN 8IL! i gaghon can
be perfornmed with accuracy when it has enlough ti r?e ?o?%ﬁgggégﬁgﬁiggo '

oper at i ofhaldihe dhahteemit t1ng poirstions asé ydthded hbRrddPRsCHE S b1 e @
decoder circuit, or the like. In the case where the shift register

i ncl udesThHE . f iR ptie opase reete the gBrigiliﬁ|em:Bt‘@ilb|s§ ahppArfud 4180854 ©
sequentially selected fromthe first colum to the last colum. On the

q y A
other hahBf ith (HEPdage MABE&ORheoShid t mpBYILS €1nESTRANRGAS CEbr@ink il
decoder Ci rc¥|t or the like, a plurality of wiring are selected at random
If the pPAFRIFEABHY wid mapiddn tied epdlomet.ecdn atdiangbaybhbk Gevicag si-gnal
becone aptlleltiq{ be gut ut _at random .

e e, which primarily displays character information, it is
preferable that the character information be formed in the light
emitting portions with the non-light emitting portions being used
as the background.

As described above, the application range of the present
invention is very wide, so that the invention can be used for
electronics in all of fields. The electrronics according to this
example may use the light emitting apparatus with the structure
according to any one of Embodiments 1 to 8 and Examples 1 to 4.

The present invention having the structures described above
can suppress influences of variation in characteristics of TFTs,
and can supply a desired current to the outsigde.

The present invention provides the signal line driver
circuit having two shift registers (the first and the second shift
rggisters}. One of the two shift register is the power source
Circuit and the other is the circuit for controllingavideosignal,

for example, for controlling a latch circuit, a sampling" switch,

and the switch 101 (signal current contr:ol switch). Accordingly,
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Thus, setting operation of the current source circuit can be perforned
randomy instead of being performed sequentially from.the first colum to
the last colum. Wen the setting operation can be perforned at rqmﬁpﬂmgor
the current source circuit, various advantages are exhibited. For exanpl e,
a sufficient tine can be arbitrarily used to performthe setting operation
for the current source circuit. In addition, in the case where periods

during tti o pole isate!  dSpRRAEAL | formed are dotted.in one
frame, when an arbitrary col urrt?ft{(::g% f%gcnsstle)%égﬁ’fehcf 5?%8“@&3}% SPILIFFBEEOom i s

I ncr easedndepdndeaeilyi, NGin@erat 1 ek ; e.,.S lciently s red. One
of other advantages is that the %g%97&2%glgg§%9iﬁﬁ:ﬁéﬁé?éﬁ %hﬁ?ggngakage

in a capaperetideviofe ttiesposest i Soubbe eYrkaRk Q§u§i{&¥$é 8§§P?%y?ﬁde
i on e

i nconspi cuous. Thus, when a defect has occurred In associ a

setting eperation, indepemrdestlgan benERASHHSHIELEEUYLS: +123 éré@ﬁ% 006
What is clainmed is: 1. Asignal line drive circuit conprising current

source &R¥entionsedpalple rehbpeande o kheUbdwsL B LS G rdBAN 8 nfi%khe
converting a first current into a voltage, neans for maintalining sard

Converteaagghpég@p;hﬁnﬁﬁpéndﬁntbmisW@ﬂﬂpéﬁéf&@ﬁ&ﬂbébaﬁgéWﬂéé@%&iﬂéo_a
second current, and nmeans for passing said second current through a"signal
line or°BepRkEPriambg Beyfoanedivt th acsiugaaly whenAl SigRaknbige €hye
R S S e
Note that a shift register includes a flip-flop circuit,
adecodercircuit, orthe like. Inthecasewheretheshiftregister
includes the flip-flop circuit . ingeneral, aplurality of wirings
argsequentiallyselectedfromthefirstcolumntothelastcolumn.
Ontheotherhand,inthecasewheretheshiftregisteriscomprised
of the decoder circuit or the like, a plurality of wiring are
selected at random. If the plurality of wiring can be selected
at random, the setting signal become able to'bé,output at random.
Thus, setting operation of the current source circuit can be
performed randomly instead of being performed sequentially from
the first column to the last Column. When the setting operation
can be performed at random for the current source circuit, various
advantages are exhibited. For example, a suffidient time can
bearbitrarilyusedtoperformthesettingoperationforthecurrent
source circuit. In addition, in the case where periocds during
which the setting operation can be performed are dotted in one
frame, when an arbitrary column can be selected, the degree of
freedom is increased, and a setting operation period'can be

sufficiently secured. One of other advantages is that the
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circuit, said current source circuit conprising: nmeans for converting a
first current into a:vpltage, neans for maintaining said converted

vol tage, and means fofr converting said nmaintained voltage into avﬁﬂ@ﬂmg
current and passing said second current through a current line or a pixel.
3. Asignal line drive circuit conprising: a current source circuit; and
nmeans for supplying a digital picture, signal to a signal Iline or a pixel
sai d cur HeFlLusReC [ I i.si Rg: _means for converting a first

current into a voI?ggE%QQ#Ea%ggB%b%nggnﬁaFﬁpﬁﬁl 25d ‘egdrer ddgpesiedade and

means f otheotveréh G osdicd SBEEL A tage.into. a, second current and
passi ng sai d second current thr%tSﬁgg&%thgh%n??ﬂﬁpiﬁﬂo7sﬁWﬁ?@%@GW@@nsaid

pi xel . 4a degéghdlad bBeudikbHei G ' LR, current source circuit,
sai d current source circuit §3ﬁ5%%§$ﬁ6ﬁ9%§2ﬁ§%B%Fh%6%0@5¥Fhapsr?¢#§p'
current theodefeoclt ege; benkads fiaboRBHALALYNY sai d converted vol tage;
means for converting said naintained voltage into a second current; and
means for passing said second current through a current |ine or a pixel.
5. Asignal line drive circuit conprising: a current source circuit; and
means for supplying a digital picture signal to a signa
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line or a pixel, said current source circuit conprising: neans for
converting a first current into a voltage, neans for maintaining said
converted vol tage, neans for converting said naintained voltage into a
second current; and neans for passing said second.current throufhPR 2006
‘current line or said pixel. 6. Asignal line drive circuit conprising: a

plurality ryent. spurce circuit corresponding to a plurality of

W ri ngs; a%gﬁigFégf%yﬁﬁgﬂidHﬁishift register; 125 7 APR 2006 a |l atch
circuit, mhereinlgagp gf sii respective plurality of current source
circuits conprises a & gatit rdvereircuib sopprd sipans cummenteavarter ,
converting a suppli rent_into a voltage according to a sanpling pul se
fﬁpplied f{og1said ?ﬂf%#ﬁz iF?tfié@F%FEF,ﬁﬂﬂﬁqg ﬁl§§rétc§pmvtﬁyfngans hol ds
he converted vo i.d. pl yi ng neans supplies current -

cor r espondi ng toh%%% ﬁ%%h&bgygﬁiggﬁtEg§g§§$oPHFF§nFoiEt9iéevoétggab, and
wherein said | at glaanis’ Eobt %E%&ei accorﬁ;ng to a sanpling pul se supplied
from said second shift reglsterPinE SALHCOPVRELAA| Yeléageuit conprising:

a first and secopdagll £§  LcuiLts respectjvel corresponding to a
plurality of wri ngs; a fcrosﬁq}é;xﬁgng %%%éﬁﬁa%%%ﬁf’éty-ég? into a second
current, and

means for passing said second current through a signal line

or a pixel with a digital picture signal,

2. A signal line drive circuit comprising a current source
pirpuit, said current source circuit comprising:
means for converting a Ffirst current into a voltage,
Tmeans for maintaining said converted voltage, and
means for converting said maintained voltage into a second

current and passing said second current through a current line

or a pixel.

3. A signal line drive circuit comprising:

a current source circﬁit; and

means for supplying a d;gital picture.signal to a signal
';ine or a pixel,

said current source circuit comprising:

means for converting a first current into a voltage,
means for maintaining said converted voltage, and
means for converting said maintained voltage into 'a second

current and passing said second currentmthrough & current line
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a latch circuit, wherein each of said first and second current source
circuits has a capacity neans and a suppl yi ng neans and neans far
converting a supplied current into a voltage according to a sar’rﬂIAPﬁgm@ul se
supplied fromsaid first shift register, wherein said capacity neans that
one of said first and said second current source circuits has holds the
converted voltage and said supplying neans that the other current source
circuit h&F $333 pd¥edurrent corresponding to said converted vol tage
according to a video signal, and wherein said latch circuit operates
according to a sanpling pulse supplied fromsaid second shift register.
126 7 APR 2006 8. A signal line drive circuit conprising n pieces of
current source &irdFEIgh ligendrivelcingidr comp2istingnd eprreat s68888i Ng
to a plurality of wirings; a first and a second shift registers; a latch
circuit, wherein eathTEBikai §ahdprussenst sourcentisouitecoipribing:has a
capacity neans and a sg | yi ng neans and neans for converting a supplied
current into a VBF#BFe SECB?BYﬂEt¥B9 a 5amrpti ayrpenteintpphi edltagersai d
first shift register wherein _said capacity neans that said n pieces of |
current source clTedftEORMRIRERINIRG ahderoRVeTbRdayeltadesai d suppl yi ng
means supplies Qﬁééﬁnt corresgggding to_said converted voltage according

to a video signatcRndFhEPBYRTLIRE $ai¢ padintaiinedopel kegs intordsecond a
sanpl i ng gug§gn§ypghhed fromsaid second shift register.

means for passing said second current through a current

line or a pixel. -

5. A signal line drive circuit comprising:

a current source circuit; and

means for supplying a digital picture signal to a signal

line or a pixel,

said current source circuit comprising:

means for-converting a first current into a voltage,
means for maintaining said converted voltage,

means for converting said maintained voltage into a second’

current; and

means for passing said second current through a currént

‘line or said pixel.

6. A signal line drive circuit comprising:
a plurality of current source circﬁit corresponding to a
plurality of wirings;

a first and a second shift register;
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9. The signal line drive circuit as clainmed in any one of C ains 6-38,
wherein said signal line drive circuit conprises m pieces of constaq@
current sources for reference, current values supplied fron1saidﬂﬁmﬁ Bes
of constant c#riakchsgdreddtior reference are set at 20: 21: ' ' : 2"'-1
10. The signal line drive circuit as clainmed in aqx one of Cains 6-8,
wher ei n sai d nitbeEedr each sfistaid regpestiveorteeality of guEFept source
correspands to hit different fromeach other. 11. The signal line drive
circuit as cl aPAESUAESaRYTBRLSEF TCARACIHEBMeFRs apd 3 Bl RA means
supplied fromsaid first 127 7 APR 2006 shifi register ,are outputted to a
plurality of cBPOMASEDE 57 CORVETIIRG. & SHPRIASd HARHent ABLE T VOINAR ¢ as

ol ural ity of  APORGFARPRCES Bt R PRLg oot B rprras b i 17, ©

line drive cirgui%sssrplained in any one of Clains 6-8, wherein said first
and said second -Snrft ‘regi ster-are configured only with a flip-flop

cireuit, and  said LAl Yooty BESAT Sdiihd Wilk SRRRAGq Lo it

signal line drive Circul I'n any one erern

sai d Tirsh,Plagdl %u%ﬁ%fgﬁ??sg%és rsﬁ:?ﬂ:p?.ti%s Eﬁr‘i%?xgti SUffgs%hﬁiﬁngG%cﬁl% o

circuit, and sal w rrngs are selected at " random 15.

signal |iggWiriee Gdittide Bodd iR €0 #1808 gPinéd 2l 48a6-8, wherein
said first or said second shift register is configured with flip-flop

circuit, a firshdrdighsai@ 16ticthcreaitvperaltasd heBoshdngltd & danmpiieg and

a logic
pulse supplied from said second shift register.

7. A signal line drive circuit comprising:

a first and second current source circuits respectively

corresponding to a plurality of wirings;

.a first and a second shift register;

a latch circuit,

whereineachofsaidfirstandsecondcurrentsourcecircuits

has a capacity means and a sﬁpplying means and means for

convérting'a supplied current into a voltage according to

a sampling pulse supplied from said first shift register,

wherein said capacity means that one of said first and said
second current source circuits has holds the converted voltage
and said supplying means that the other current source circuit
has supplies current corresponding to said converted voltage
according to a video signal, and |

wherein said latch circuit operates according to a sampling

pulse supplied from said second shift register.
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operator to which a selection control signal is inputted, and said
plurality of wirings are selected at random 16. The signal line drive
circuit as clainmed in any one of Clains 6-8, wherein said first7gp ﬁ@ﬁd
second shift register is configured with a flip-flop circuit, a |$s

latch to which 128 7 APR 2006 a columm selection signal is inputted, and a

second latch t @ Wisalgnad 18i€arsv8alrddit é@ﬂaﬁﬁiéﬂﬁ% nSpd el bedudrghsai d
plurality of wrings are selected at random 17. The signal line drive

circuit as clai megdonpcanyigeeite! (@ aigbnitiradheimiversatl zapacinorepans
mai ntai ns a voltage generated between a gate and a source of a transistor

of said supplyi ngopraspohiiiagcusr anplavapitgdoshedrandsai n and a gate of
said transistor are in a short-circuited state. 18. The signal line drive
circuit as claiaddst amd eheseadindClshift GeeRgisiearsi n sai d suppl yi ng neans
conprises a transistor, a first switch for controlling a conduction

bet ween a gat e aardétch driatquidf, said transistor, a second switch for
controlling a conduction between a constant current source for reference
and a gate of wWeineiny sacihsodr sadddnapiaced efiicerréent symes|direplts
conducti on between a drain of said transistor and a pixel. 19. The signal
line drive cird#g aasaplegiltddmeangngndna seppltyingemeans apd meansfer
capacity means maintains a voltage generated between a gate and a source
of first or secﬁﬁfﬁ’%ﬁms“tﬁ]ﬂppége@a‘i"@%%\él%ﬂ%%%!@aﬁ? ACSRPPIPE SO

current when drains and gates of both of said first and second transistors
are in a shortd SprpdiinggPulsecsupplied from said first shift register,

wherein said capacity means that said n pieces of current
source circuits have hold the converted voltage and said supplying
neans supplies current corresgponding to said converted voltage
acdording to a video signal, and

wherein said 1atqi1 circuit operates according to a sampling
pulse supplied from said second shift register.

9, Thé signal line drive circuit as claimed in any one of
Claims 6-8, wherein said signal line drive circuit comprises m
plieces of cohstant current sources for reference,

current valﬁes supplied from said m pieces of constant

current sources for reference are set at 2°: 21:- ¢ *: 2™t
10. The signal line drive circuit as claimed in any one

of Claims 6-8, wherein said m pieces of constant current sources

for reference corresponds to bit different from each other.

11, The signal line drive circuit as claimed in any one

of Claims 6-8, wherein sampling pulses supplied from said first
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20. The signal line drive circuit as clained in'any one of Cainms 6-8,
wherein said supplying neans has a current mrror 129 7 APR 2006 circuit
configured with a first and a second transistors, a first sw tch 7 5R 2006
controlling a conduction between a gate and a source of said first and said
second transistors, and a second switch for controlling a conduction

bet ween a constant current source for reference and gates of said first and

sai d secendftr apgistorsardloutpacsieanal ld pA HEH1ME LI W1 AL Bl i n
any one of Cainms 6-8, wherein said capacity nmeans naintains a vol tage
gener at edapet iewn.a gate and a source of one of a first and a second
transi stors of said supplying neans by a supplied current when a drain and
a gate of said one of a first and a second transistors are in a )
short-circui;gg s%ﬁte.‘ZZ. The signal line drive circuit as clainmed in any
one of O ains*6- 81SwWHLPRRrh $APE SWPNEYCHF edn ¢ 5 sipriingss  im anr oot
mrror cpLecuil.includin first _and secand transi.stors, a first switch
f or cont%%l#?%bﬁg %o%ﬂu%??6ﬁ18e§ﬁé npgur gﬁgﬁbﬁ?{éﬁﬁ?éﬁﬁ;éﬂﬁﬁéﬁ f or
ref er encg ang 2cgr 8k Mo ofmanl ihbESbr f PASKANYLy BoeEANd WhGh o
controll1ng a conduction of any one se ecte& F?bn1a conducti on between a
drain and a gate of said first transistor, a conduction between a gate of
said first transistor and a gate of said second transistor and a
conduction bé3weBhe gatesadf lsneddiivet camdudai chss edaritheld anmsiasiyorcmeand
sai d congtant_current source for reference. 130

of Claims 6-8, wherein said first and said second shift

register -are configured only with a flip-flop circuit, and

said plurality of wirings are in turn selected.

14. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein said first or said second shift
register is configured with a decoder circuit, and

said plurality of wirings are selected at random.

15. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein said first or said second shift
register is configured with flip-flop circuit, a first latch
to which a column selection signal is inputted and a logic
operator to which a selection control signal is inputted, and

said plurality of wirings are selected at random.

16. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein said first or said second shift
register is configured with a flip-flop circuit, a first latch

to which
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"7 APR 2006 23. The signal line drive circuit as clained in any one of
Clains 20-22 , wherein a gate width/gate length of said first and said
second transistors is set at the sanme values. 24. The signal line %‘rl')h @E
circuit as clainmed-in any one of Cains 20-22, wherein a gate wi dit é e
| ength of said first transistor is set at a |larger value than a gate

“wi dt h/ gateal 89%01‘ 8%3‘ second transistor. 25. The signal |line drive
circuit as cla sleghiopriignal dsinputted. whedr @ise condilstEm oy Wigi R ans
conpri ses I st or d first and second switches for controlling
current su%p?')g/@? g 3%%‘??11 %éﬁf% igninputted d and malidf pluecanitel o£ng
conducti on e ate.an rain of said transistor, and the gate of said
transi storwjils}q't(l:-1 nne%gtgegeamefsﬁega?ﬁ fangdom.syi t ch, and the source of said

transistor is connected with said second switch, and the drain of said
transistor is connected wth said third swtch. 26. The signal |ine drive

circuit as clai i n e . Clains 6-8, wherein said supplying neans
conprises-a curpgﬂt’ %gr%/%gg%'}rﬁﬁ’? &ﬁ%?ﬁd?#@c'éi’i)i%%esl@imedahsi&mrme(a is.

natural nggbgj ;26 a gate width/a gate length of said a pieces
of transi-stors a'iﬁgsg? Oébf@{iei)‘%h’?a"%%:dema&%ﬁamﬁaﬁﬁrmé ptains sk welbiames of

transi st or§eh Oh@dwamn 2a- 27. . The signal. line drive circuit as
cl ai med inggn?/r%%ga 3%&3?%?% %%E‘? R i FOUSe 0% a tlgransiatourofh gatal d

supplying s 16iRgehaLss b S ed regjon. 28. The signal _line drive
circuit as clai rredgi n any oﬂeéil HoRt *SupSLEd wiien a drain and a gate
of said transistor are in a short-circuited state.

18. The signal line drive circuit as claimed in any one
of Claims 6-8, whereinsaid supplying means comprisesatransistor,
a first switch for controlling a conduction between -é gate and -
a drain of said transistor, a second ‘switch for confrolling a
conduction between a constant current source for reference andr
a gate of said transistor, and a third switch for controlling

a conduction between a drain of said transistor and a pixel.

19. The sig-nalw";line drive circﬁit as claimed in any one
of Claims 6-8, wherein said capacity means maintains a voltage
generated between a gate and a source of first or second t:.;ansis tor

,.of said supplying means by a supplied current when drains and

ggtes of both of said first and second transistors are in a

short-circuited state.

20. The signal line drive circuit as claimed in" any oné

of Claixqs 6-8, wherein said éupplying means has a current miJ;ror
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of dains 6-8, wherein an active |layer of a transistor configuring said
current source circuit is forned using a polysilicon. 131 7 APR 2006 29.

The signal line drive circuit as clainmed in any one of C ainms 6-8] ARRhelki n
said. first and said second shift registers operate at different
frequencies. 30. Alight emtting device conprising said signal line drive

circuit clainmed in any one of Clains 1-29 and a pixel section in which a

plurality GETFRAEIconkitgupdyidsh a@iirenahlidgedoniCErans £SROSS | Wt sl ©
di sposed i matri x shape, and a current is supplied fromsaid signal |ine

n
drive ci rcﬁwitcPofgﬁiQpnﬁ@ilm ta icogdtetion bétweén @igxd Baw 8rdok 2

l'i ght enitt%ng?device conprising a pixel section where a plurality o
I

Op| §pdfli firsbiant anid mecand trapsisabsy ahdPhXSbsoRd Sswh isRps ed

W rings, a
in a matrix shﬁg and a signal line drive circuit conprising a plurality

e,
of current95otPRErellinga candussipinmdibegweensai dopbtaati ExrénWiddigs A

first and second shift registers, said plurality of pixels have a |ight
enmitting de¥F &F&ferencenad gades of sedid/figs atdas b seicoy det it s s .
mai ntaining a voltage between a gate and a source of said transistor for
driving, wherein., one franme period has a plurality of sub-frame peri ods,
said plurality suh-frame period have a lighting period and an address
period, said nettod 1l Ling vivive cirowidplde dchatmeantin My ane

vol t age acgeor4ing t '

g (Hf)éaé¥%s(%~8, wherein said capacity means maintains a voltage
generated between a gate and a source of one of a first and a
second transistors of said supplying means by a supplied current

when a drain and a gate of said one of a first and a second

transistors are in a short-circuited state.

22. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein said supplying means comprises,

a@ current mirror circuit including a first and a second
transistors,

a first switch for controlling a conduction between a
constant current source for reference and a drain of said firét
transistor,

a second switch for controlling a conduction of any one
selected from a conduction between a8 drain and a gate of said
first transistor, a conduction between a gate of said first
transistor and a gate of said second transistor and a conduction
between gates of said first and said second transistors and said

constant current source for reference.
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a sanpling pul se supplied fromsaid first shift register during said

| ighting period by said current source circuits, and supplying a ?%pﬁzmm
corresponding to said converted voltage 132 7 APR 2006 during sai d address
period by supplying neans of said current source circuit. 32. A nmethod for
driving a |ight2®mThe migrad denefirive eirenih a8 akinesd imany pne
plurality of wirings, a plurality of scan_lines and a plurality of pixels
are di spoetdlaims 20a22 x WeRRin agafesyigih/9ate endid of ﬁﬁﬂ-é %ising
a plurality of first current source circuits corresponding to said
pluralityaRd spidngecond trausighers i8:884 §ﬁiFFer§SW§t¥PgFe§aid plurality’

o S T e A L AR RS TR SR
and o4 eSOy CULEN SRULSS,LIGULL O LA R aidisadlipbeand @
suppl i ed fﬂéﬁ?%tbﬂtfs e¥O £%gia§§89.rxgﬁl% tst?ia% YR d Qﬁd&ﬁ't/ﬁﬁtﬁui?&izg% from

said firs regrster during “sai setting operation period by

said fi rS&fCH&E.&”Eeé‘gﬂﬁcﬁraﬁ'ﬁiﬁ%h and converting a supplied current into
a voltage during sal second setting operation period by said second

current source 25 Ml tsighhl AR Ve rcidfduit G didiMecd i tdmg ofgyi ce

conpr ! nogf_ Claims 6-8, wherein said supplyingmeans comprises a transistor
and f£irst and second switches for controlling current supply to
said capacity means and a third switch for controlling conduction
between gate and drain of said tramsistor, and

the gate of said transistor is connected with said first

switch, and the source of said transistor is connected with said
second switch, and the drain of gsaid transistor is connected

with said third switch.
26. The signal line drive circuit as claimed in any one

of Claims 6-8, wherein said supplying means compj:ises a current
mirror c:i_.rcuit including a pieces of transistors (a is natural
aumber of 2 or more),

a gate width/a gate length of said a pieces of transistors
is at 2%:2%':+ ¢ - : 2*', and

édrain current of saidapiecesof transistorsisat2:2':+"":
—

27. The signal line drive circtiit as claimed in any one
of Claims 6-8, wherein a transistor configuring said supplying

means operates in a saturated region.

28. The signal line drive circuit as claimed in any one
of Claims 6-8, wherein an active layer of a transistor configuring

said current source circuit is formed using a polysilicon.
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a pixel section where a plurality of wirings, a plurality of scan |ines
and a plurality of pixels are disposed in a matrix shape, and a s'ﬂﬁﬂumﬁ
line drive circuit conprising a plurality of 133 7 APR 2006 curr

source circuits corresponding to said plurality of wirings, a first and a
second shift ré8i-sthessigand gimealdniyvefcigtoudts dsawd admadyhiin emnt toiney
device, wherein one franme period has a plurality of horizontal scan

peri ods, °&aFYabPeend 1 yheredsr sabd e s andprai d gepandashift inegisdpusat i on
period,- respectively, said nmethod conprising: converting a supplied current
into a vopexgdeaadoddififprent £reapgencippul se supplied fromsaid first )
shift register during said setting operation period respectively by said
plurality of ~current source circuits, and hol ding said converted voltage
by capacity neans of said plurality of current source circuits. 34. A

met hod for dri®PngRalighht ewittingg désvicee cooppiisdingy said sdignadctlidae wher e
a plurality of wirings and a plurality of pixels are disposed in a matrix
shape, aﬁ@ié[es‘i’fbﬁémlgicﬁéimeidv a@nycone afofbalns g 29 phdrapixel slectdemn ent
source circuits corresponding to said plurality of mﬁrings, a first and a
second s YhieRiaspipralityziphpixels pnoluding atighkeenitibing deviiee,
emtting device, wherein, one frane period has a plurality of horizontal
scan perggggectively, are disposed in a matrix shape, and

a current is supplied from said signal line drive circuit

to said light emitting device.

31. Amethod for d:;iving a light emitting device comprising

a'pixelrsection.where a plurality of wirings, a plurality

of scan lines apd a plurality of pixels are disposed in

a matrix shape, and

a signal line drive circuit comprising a plurality of
current source circuits corresponding to said piuralityofwirings,
a first and a second shift registers,

said plurality of pixels have a light emitting device, a
transistor for driving and a capacity element for maintaining
a voltage between a gate and a séurce of said transistor for
driving, wherein,

one frame period has a pluraiity of sub-frame periods,

said piurality of sub-frame period have a lighting period

and an address period,

said method comprising:

converting a supplied current into anyoltage according to
a sampling pulse supplled from said first shift register during
sai&llighting period by said current source circuits,'and

supplying a current corresponding to said converted voltage

132




.and setting operation periods, said nethod conprising: converting a
supplied current into a voltage according to a sanpling pul se sudb#?%amﬁ
fromsaid first shift register during said setting operation periods by

sai d pl urais ot r u fcuits. 134 7 APR 2006 . The net hod
f or drivingbgﬁﬁigﬁﬁaeﬁgg%?ﬁg ggg%gg é %ngﬁganpnm8ﬁ9soﬂ% BPE%I&PE§69I-34,
wher ei n sabdrbkr siragdesai d second shift registers operate at different
frequencies. 36. The nethod for driving a light emtting device as clained
in any one of Clainms 31-34, wherein a line sequential drive or a dot
sequential drive is conducted in said pixel section. 37. The nethod for

Wherein oai d plural 1y o7 't nes a8 LTERG A FEYLSF Aac] Bitif,
plurality of cuaneitel Ise®®Son where a plurality of wirings, a plurality
of scan lines and a plurality of pixels are disposed in
a matrix shape, and ;
asignal line drive circuit comprising aplurality of first
currentsourcecircuitscorrespondingtosaidpluralityofwdrings,
a first and a secohd shift registers,
sald plurality of pixels have a light emitting device, a
second current source circuit, and a switch for controlling
conduction between said light emitting device and said second

current source circuit,

one frame period has a first and a second setting operation

periods,
sald method comprising:

converting a supplied current into a voltage according to
a sampling pulse supplied from said first shift register during
said:ﬂ?irst setting operation pe_riod by said first current source
circuit, and

converting a supplied_current into a voltage during said

second setting operation period by said second current source

circuit.

33. Amethod for driving' a light emitting .device comprising
a pixel section where a plurality of wirings, a plurality
of scan lines and a plurality of pixels are disposed in
a matrix shape, and

.8 signal line drive cirduit comprising a plurality of
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current source circuits corresponding to said pluralityof wirings,
a first and a second shift registers,
said plurality of pixels have a light emitting device,
wherein one frame period has a plurality of horizontal scan
periods,
said plurality of horizontal scan period has a setting
operation period, respectively,

said method comprising:

converting a supplied current into a voltage according tb
a sampling pulse supplied from sald first shift register during
said setting operation period respectively by said plurality of

current source circuits, and

holding said converted voltage by capacity means of said

plurality of current source circuits.

34. Amethod for driving a light emitting device comprising

a bixel section where a plurality of wirings and a plurality

of pixels are disposed in a matrix shape, and

a signal line drive circuit comprising a plurality of
current source circﬁits corresponding to saidplurality of wirings,
a first and a second shift registers,

each of saidpluralityof pixelshasalight emittigg device,

wherein,

one frame period-has apluralityof horizontal scan periods
and settipg 6peration periods,

said method comprising:

convgrting 'a supplied current into a voltage according to
a sampling pulse supplied fiom said first shift register during
said setting operation periods by said plurality of current source

¢ircults.
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35. Themethod for driving a light emitting device as claimed
in any one of Claims 31-34, wherein said first and said second

shift registers operate at different frequencies.

36.Themethodfordrivingalightemittingdeviceasclaimed
in any one of Claims 31-34, wherein a line sequential drive or

a dot sequential drive is conducted in said pixel section.

37. The method for driving a light emitting device as
claimed@ in any one of Claims 31-34, wherein said plurality of
wirings are a plurality of signal lines or a plurality of current

lines.
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