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EQUI PMENT BACKGROUND OF THE INVENTION 5 1. Field of the Inventi

present invention relates to a light emtting device and to a di splwaspise
device. In addition, the present invention relates to electro

in which the light emtting device or the display device is W’@M{ﬂ@”@ﬂm
termlight emtting device as used in this specification indica

that utilize light emtted from10 a light emitting el ement. ExanpP®e®¥2of
the light emtting epgSPIAY DEVICE, PIGHTEMIIFING DEVICE! ode (CLED)

el ements, inorganic material |ight emtti ng di ode el enents, field enission
light emtting el enents (FANRELRECIRONIC EQUIPMENThe term di spl ay

device as used in this specification indicates devices in which a pluralit
of pixels are arranged in a matrix shape, and inmage information is visuall

15 transmtted, nanely diégék—mmégm%l ated Art The

i nportance of display dev mages and pi ctures
has cong ﬁa i ke eanﬁl n recent years. Due to their advantages such as
20 hi gh’ i gbe %185 l?etbwep PR size, and Ii ght weight, liquid crystal di spI ay

devices that pefg Oﬁ%gérﬁpﬂn%nﬁén fi‘@la'téﬁag)eé l’rlsérﬂgtlhggod@vﬁ’cecﬁﬂﬁtté'a e

are widely utilize n various types o ces, such as port Ie
t el ephonegeaied. Pk %Qﬂﬁ‘ionc PHEpieRE Rt m%hﬁdmémla@ ko eﬁa@f}onidﬁ&lﬁ?mhmﬂwe}pf
di spl ay devi ces and ghf emtting 25 devices that use light emtting

el ements iis bglﬁcerﬁxﬂuﬁg\dem@e drltherdivphayt detice semoanteddi filertenth lightesnitting
materials over a wi de-ranging area, such as organic materials, inorganic
mat eri al sdevige nsfusténinmthisrsperification indigatesidevices hat wilizeetighidemittest frais

exist as light emtting el eme ic |ight emttl ng di opdes (OLEDs) are
typi cal0 | AdHht émlftmgqalcg}%n%ampﬂﬁ] sdta*& Ui slepieats mcﬁ eferrgaarq

LEht o [ERh Rt S, Grabi dlindihs ByREDC MRk Ryt e
crystal dlef%ﬂlégd s 4 ga%ﬁﬁs?g@%gweﬁm@ a&negéma@éreﬁ?én?@ﬁfm 154ch Ag hi gh

response spee ab nam ¢ Fnage di spla e angl e of Vi ew,
and | ow veirhpagspliiy \Rvidd %dgeaam iy ﬁfecﬁ%'tﬂoﬁaidd%h‘ieﬁrd%vi&yﬁf Qffich a
antici pated, from'portabl e tel ephones and portable information term nals
(PDAs) t oplueklétyi afi pirels areardanged ia dndthie shape,. andintagdi iaforayatibevisodsuadlye
under the spot]ight as next generation displays. In particular, active
mat r i x1§ Avpnspnieddnapelydidplayses are capabl e of 10 hi gh resol ut i on (1 arge
nunber of pixels), high definition (fine pitch), and a | arge screen
display, all of which are difficult for passive matrix (PM type displays.

In additi D di evi  ces have high reliability at |ower
electric omﬁ%ﬁ?&@?%&%ﬁg t| on t han thgt of passi veymat rix O_EDs and
there are very gt qgg;&ﬁa%etﬁtu @%Hg lcwema Hfohfﬁ H‘féhla‘gnb‘f) iR @egl

use. 15 COLED el enen are struct y an a a cat an or ganl c
conmpound gieniraé Radeontanesd t@&ﬂdiﬁ%@é\ﬂﬂrd@ehv\?&']st hauert@dﬁelaadvﬁﬁta @saémch%
Normal ly the brightness of |light emtted omthe OLED el enent is roughly
propor20 ohigh imagehgualityutitin slizeslandt light weighenliqdidoorystg! idispline deviebs ehatrent .
A driver transistor that controls the |ight em ssion brightness of a pixel
OLED 20 ep@herm displathebandmagp byeysieg llﬂiltd*nct}ﬁbﬂl olemens anemidely yinizodEn

di splay d\?z;/riocu% I%ﬁ(ees of display devices, such as portable telephones and personal

y
y

computers.
On the other hand, the developmenf of display devices and light emitting
25 devices that use light emitting elements is also advancing. Elements that use
many different types of materials over a wide-ranging area, such as organic
materials, inorganic materials, thin film materials, bulk materials, and dispersed
materials exist as light emitting elements.

Organic light emitting diodes (OLEDs) are typical light emitting elements
1



Vol tage input nethods and current input nethods exist as driving nethods
for displaying images in AM OLED di spl ay devi ces. The vol tage i nput nethod
is a nethod in which a voltage value data video signal is input to the

pi xel s as an 25 input video signal. On the other hand, the current input
method is a nethod in which a current value video signal is input to the

pi xel s as an input video signal. The video signal voltage is normally
applied directly to a gate el ectrode of a pixel driver transistor in the
vol tage i rfpwentt beeh ab fprof€isiag Sordialipefps0of digplaynddvicesl t YOLED tdisplay

el ectrical characteristics of the driver transistors across each of 2 t he
pi xel s whelevides tiEBecO& BN tetemexits akilight eatitting olesteants accuthiemdr, artchBghter

di spersion will develop in the CLED el erent driver current of each of the
pi xel s. DitByeesissing hqeideciystab dispae devigesy end dor additione Bayre sharasteaisticon i n

the brightness qf. Jight emtted fromthe OED..elenents. Dispersion in the
bri ght nes$U aﬁﬂg&% ERAREAPBE SO O BREETOEE GBRIE, eidg el 9%of
the displa i.mag S rmgtat.g. o tpet-like tie yenness
IS seengo%&;’a H@nf‘?‘?evsé?%g%.ﬁ‘%t ri %e%slﬁgpgaﬁ%gvgﬁn%) glqag'gré% S r@f g{ﬁ‘(ﬁre
dependi ng | e binal arge
el bot i o anepalel R EORbI RHEGE A pol ARk (RIS DAY ©

br i ght nes sefulizfori@, FRdrioznic RIIAReNIOLELRRDIAy avidés bei uigici e spulighh
have low |ight em ssion efficiency, are applied as a light emtting device.
As a resulas nekt gérerafiiérf displayst o use anor phous silicon thin filmtransistors
(TFTs), which have |ow current capacity, as the driver transistors,

Pol ycryst al | i nelsipartewlay,pastivei magan (AMYOBED displast dewiogs eare gapehle of i ver
transi stors I—bﬁver there i % rabl e silicon .

. , ith l.y th
di sper §9 ofidgh Fesolutioi-tlazgge pppm @gp@i@xeh%g}%“g@eﬁé Meg (fing Hlqu‘éi 9%& B8R op

mput ot noren SRR Whi ARGl B e R A L ds 1

di sper si Padaﬂiohhésﬁﬂémj_ hy del RS VE "0 ra@ﬁ;ui%vmémeﬁee{rﬁ f;waer of

vol tage input néthod. A video signal data ctrrent v e 1S norm stored
with 20 tkensiHnpeen dpePation®hdioghatadfl passiet afihtrixc CIEDENAnd d@Bid aal vepy or
several tines as large as, the value of the stored electric current

(posi ti vestreng expedietionsutht tHegsvill becputdintgptdctisal usess than 1) is supplied
as the OLED el enent driver current. A typical known exanple of a pixel
circui 5 of a cufHdAP ¢lapentnerchsdupired By an sstody, decatbeds,sarth @noTgangK G
10A (refer to Non-Patent. Docunent é%{ 2!(5l ef erence nuner al glql den tgs an
OLED el enERpPotRd scoftigining ; layes sapdwiched: hepvgsan {76 ragtode; ang the yathode-

[ | d | .
T anei st op iy, SRleFRSTE MBAP SR ot SR CORER SABREEE i Byenty

charact er P%ﬂo@ﬁonzﬁvt%“tﬂef athBEhCof ElcfPRUAERD ﬂ%{&riﬁ% &n §h€ OLEPALIement. A
characterlfstics of the driver transistors of different pixels, dispersion

in the brdgheneamsitor itlghit cemidls ethebYight entibsiofl blikinesErifsa cpixebeOLED
prevented as long as the two transistors within the sane pi xel each have

i dent i 2l ekeimant ri$ dnderticdanascries ivath the. OAID eéementpincAM KN display| devade a
pi xel circuit of a current input nmethod AM OLED di splay device is shown in
FIG 10B PP&f%r to Non-Patent Docunent 2). 5 Reference numeral 611 denotes

ol cctrode, and Yol ifiilGne Bo0S oy ol yiTimefohSFiis A GRETe Rusthds

vol tage C%rrﬁéélrﬁgﬂfg"n‘g?%%_sﬁ%@LﬁﬂH@gﬂéygg&%&e“rﬁ{%@gééﬁg@%% gle$+8&§5r ode

of the driver video sign a curren oW I n

this statg.mémgdtinewliatea GU(ﬁl%EE: Gffud Yafaoides ﬁgﬁil' i‘éaihgﬁt kO She ?ﬁﬁﬂs aBYardoi Ng
so, an electric current 10 having a value identical to the data current

duri ngzsmr lripat ividdécs sipmah! | ©d the dther Bhird) theec@mpdnt iyipthmethiod ¢ at matigidsinor s,
provided that the driver transistors are operated I n the saturated region.
Di sper si owhich a harrbni ygluasteocignal ghinpanito thedpixglstdseanOnpbt wldeosigmalcan

t herefore be pregent d, even if dispersiogn exists _ in the electrical

char act eri sti csTB¢ vi¢eo gignaleyoltags s inormally appisd dirscly to a gatendectradecd

Do 11 .Y . L | .. Proc. Asia Displ |, DW . .. 1395- 1398
oo Aeiredibifer Bansisondn she offge plt GhetRod” fr he iStisPsios, 3500,

pp. 249- 252 - 0 . . b

Becur at el §OLE i e qlPRafRal Bhdbioriliny 81 dRe R FaCisfB B Be ekl e
serious problens as stated bel ow. Fi rst? a problemw th the pixel circuit
of FIG 10A is that there is a 25 precondiction in which the two
transistors 512 and 513 that structure the current mrror must have
identical electrical characteristics. Provided that it is considered during
design, it is possible to manufacture both transistors adjacently on a

. o . . a



difficult to achieve with the polysilicon norrYrally in use at present. In
other words, a sufficiently uniform high quality display inage over an
entire screen, without irregularities, cannot be obtained by only using the
pi xel circuit of FIG 10A. Next, the fact that the video signal data
current witten into the pixel has 10 the identical value to the OLED

el ement driver current when the OLED elenent emts light is a problemwth
the pixel circuit of FIG 10B. The fact that both electric currents nust
have i dentieCailkeal b tHeSOBEYRE K nRAYLER It 181 Mk ldoRBtan ciirdt, it dWSersion
manuf acturing an AM CLED di spl ay device. Specifically, a |large anount of
par asi ti cwillplaetloprineha @l Hlaredantntcdrivesi ciirmene of taclesf Hiespiikalssi ghigpersiones
and the like in an actual AM OLED display device. As a result, it often
becomes nictes@DED clantw driegrscurrentdicsonies disprasiosi ignthe hiighinessrofehght

| arger than the OLED el epent driver current. In particular, it becones

ext remel yeited fram the OLED elemenisye 15158651%‘3 ghﬁne %&fan%ﬁfrqfelmht&m&ag%y

portio or in ich the vid si.gnal,. data ,current is nade into an
el 0 VoGO BT el ictist e giadily S5 AR wiskRe tieef e o SRR N e
present i [ oR.ha n H?wﬁé% i i f e peRLlone b

poi nts. F?I\r/;%? hi cggﬂ(}gppféllg?ﬁoy . enggse\s{éeﬁs}tél_e?n(\)/\zaér%t ?lg{]é?{tg to %ér}gygsdﬁg{pgngwe
AM OLED digileRlic 64 iafd fo!ilnkihdié‘ﬂénﬁhfg ipon thedRhNERRBHAIngG ﬁ%@ei@s‘. gnal data
current witten into a pixel, ‘and an ED el enment driver current during
CLED el enent | i hpagtivudai anrelativelot lakgex etbdtdc acuraint ds afecedsary dinf dler g from
the pixel circuit of FIG 10B. Next, the present invention is premsed on
the fact obfain atsufficisotlyi b braghtaespehenc@LED eleventscprebenthic cepabde iafs t o
remain to g certain extent, even between 5 . transistors placed adjacently
wi t hi nt& h@lgaﬁ@e&%@ have devilight cnyasion tiicigaey, @rs appliedes itflegt gERing

Th f h o] . Of i i . i AM OLED
i splay dSAEE R dnrestols ol TR ok MBEEBou drer Bl dirRliet’ i

S ke ¢ N b By B ALTE APRLES, asthb P aRBdiRe RobRESFaNing' 1 Or
i nventi onsiGakh l?ﬁol%ﬂi%ﬁh%]m, Atk theAegOre R WSRO dRVEF Bahsidiory.eNHBWRIBALS I N
di splay devices and lig I

t emtting devices that use el enents other than
CLED el enmBtes .is |an peoblem tveoitls gholgsilicen airpulemedtsFem@hsobm ehei T8Y, eldeerigulesent
invention is 10 characterized in that driver elenents disposed in each

pi xel 16f charameustssl ay Ikely tedevelap dugho censastsuch agdaitlie imthe enystatgraind by
a plurality of transistors, the plurality of transistors are placed in a
paral | el RUMYBHESon state when a data current is witten into the pixel,
and the plurali f transistor r | aced, i n _a_series connection, state
When a 1| ght -erita REtAr R pRihed <Anfh 56 o ol E¥ec e ARENECHL BT Fon of
the pres L0V i C i i 3 i e I ts in
i 5pl 2y ey S S n RO RED LRERM AR of PR dhaetlett Y R SYPERA
OLED el engiiage iAPuOiickhdie OA illgo RigtRll datd befremtevallie ifindridA§ stdredivwithay
device or light emtting device of the present invention is explained using
FI GS. 20A thactutfgnt kbt D6thbd, shdven aleginxecufréndideptiselta, rorasgvetdi times and an
i-th colum in a pixel portion having a plurality of pixels. The pixel 11
has a si date as,ribe (\Silye of thowtored wledteic| ¢u1é€l(t\ﬁpp§ltla’eflieﬂbﬂugﬂ3&ﬁrﬂlﬁglpﬂfrsme

1y 3 S B e IR TS B BEERREN o,
3 0Tver Ll il ARGl ST iAS R e b GhETET!

16 for CcagRrOTYah ddspliPasEciesfowiitn Fi’('}f'igb%\is(&ff%ﬁRﬁ%h%@npbo?mﬂ@ﬁﬁ)?t

whi ch t he capacitor "elenment i6 I's dispose arge. An OLED elenent s

t ypi cakl Refenice dndfietalles16 dehoRR 4n IODEE et&@nént, aThis hsiker eireur hegde
reference synbol may also be used in this specification as a 6 reference
synbol t arreax priees esctite Middu sigmak datagueleatedlues Eawbe accurdicdystored as
characteristics are not necessary_in the light emtting el enment, and the
present ileR@Ms b0 BarMstory giruetiring [theylaureent tminef dagereidenticdaelepicabss
di ode characteristics, In. ition, the light emittin |l ements in.this
Speci 11 cAPAGH AR cho EXPR dRLNTE: 1S alismetaioB e clEHEE chygteristes O ot

For - oxarriyes st SR Gl Yot if D5} bRBHNS: DEUER GhERA beT o

by electric current values, not voltage values, are also included in the
category of light emtting elenents in this specification. One

sem conductor elenment, or a plurality of sem conductor elenents, 10 having
a switching function, such as a transistor can be used in the first swtch
12,



the second switch 13, and the third switch 14. A plurality of sem conductor
el ements such as transistors can also be used simlarly in the driver

el ement 15. On and off states for the first switch 12 and the second switch
13 are determ ned by signals inparted fromthe first scanning line (Ggj).

It is sufficient that the first 15 switch 12 and the second switch 13
function as swtching elenents, and therefore no particular limtations are
pl aced on the conductivity type of the sem conductor elenments used. Note
that the the OLEIWelehhent? chobatpeevdigtdvaeionghss thiegnal trangistotsSivithénthet dagne
driver elenment 15, and plays a role in controlling signal wite-in to the
pi xel 11. ppelEach have idehtcaledectricsldharictdbstics. | ocat ed bet ween t he power
source line (Vi) and the driver element 15, and controls the supply of

el ectric currenAnodhentypisapknewnsyample pf adixe diraitpi@rurrent inpgbrethsd
additional ly disposing a fourfth switg a.secqnd scanning line _(Goj)
in the pi AN GLEBF Sisphy denie s ipdun iR OB ernie Nemp it mes 2).

el ement r ural i f ' I ts A htchin

Functi on, Re(dahfinctal, O S0 E0RR GLED BERRRE SroBHRP e flhosd M ang
of f st at egjrb@it beRPedPidrilinS¥etebdd il £ 59?& Eletirp8d dVa %&E@ﬁkr’%nki@ﬁﬁfﬁs‘%ﬁf from
the second~scanning line (Gj). It 1s sufficient that the first switch 12
and the segend woltdgelcotreshunidinigad 2eidevisighil igwelteiEits thapstetdiaitridersf no
particular (imtations are placed on the conductivity type of the

sem condutiteodriwdrenamsistons el .vidéat signhbdatalvarfeatis madeito flowldn Hispmtag andl e as
an initialization elenent for the pixel 11. Electric charge stored in the
capaci t or the| gate relectrpdesisr tien adeetrically hesulafge: h Bywileislg a8 anuelgstrincunrent
driver_ elenment 15 turps of nd,in addition, light 5 em §si.on t | i ght
ori o1 My Braneac e Wespeal o Beiid chrent s bt en R RRAEOd BLOTIED, ho
the drive t | e | § i.stor nd the
connect | oFleBSFREL T Ac'vEr ARy dffoPiiel Rt P drver BanbisRS i Shetauel
connecti f i o Whi M1 [ I t r S ' Hhnt o
Che pi xel 1 R R i Db DS R 3 el ey T PR
current félewntsd) chiahbicdbic BE1 prcvogted] evemtif Idispetbioahetidigssirethé tlddtabdl. On
and off control of the first switch 12 and the second switch 13 by signals
from t he clzaacteristids ofeth¢ @ajvier tnansik@ss of dacnplixéB becones a neans for
switching the plurality of transistors in the driver element 15 between a
paral 18 connection state and a series connection state. 15 Exanples of the
pi xel 11 r case of structurjing the driver elenent 15 b [ our
transi sto Ofkgét,enﬁg%ﬂcuﬂfd‘,t ]gndyﬁﬁg’t%rrg-’sﬁrﬁ Bric-pneig, DiS@la&KGTéB{)gO > PP-

Expl anat i } t pathways in the pixel 11 are provided below. FIG
1C shows gjiSag?%k%%ﬁﬁ“ ng a data current into the pixel 11, and FIG 1D
shows a case of the light emtting element emtting light. Note that

el ements 20 other than the first switch 12, the second switch 13, the
driver el[@hsrRatdit, Dobembhgd] &Efirtéd, RoMVe] @r@ntPrdd., AME.GD @080, ppn244-362, and
the power source line (Vi) are not shown in FIGs. 1C and 1D. A case in

whi ch 28 d2080kurrent is witten into the pixel 11 is explained first. The
first swtch ~ 12 and the second switch 13 turn on due to a signal inparted
from25 the first scanning line (Gaj) in FIG 1C Each transistor in the

Cranei stors ar o T Fifterlies shorR B BB fo BF Sephindbufre M 0 1
wi 1 o 15708 A 1BF 35 Bischod diy R R R rE Relb IS prfidmy 3V AT AR Cha ™
line (Si). A cwigqnta padbiem! Wil théipixfOtituit Soft PEGIAIA 8s that there is a
25 precondiction in which the two transistors 512 and 513 that structure the current
mirror must have identical electrical characteristics. Provided that it is considered
during design, it is possible to manufacture both transistors adjacently on a
s'ubstrate, and dispersion can be reduced to a certain extent. However, dispersions

in the electrical characteristics of TFTs, such as threshold voltage and field effect
4



current value of the video signal, and is a predeterm ned current val ue
output to the signal line (Si) by a signal line driver circuit. A case in
which the light emtting elenent 17 emits light is explained next. The
first swtch 12 and the second switch 13 are turned off by a signal
inparted 5 fromthe first scanning line (Gaj) in FIG 1D. Each of the
transistors in the driver elenent 15 axe thus mutually connected in a
series connection state. A current pathway exists fromthe power source
line (Vi) mddiligydhnt ehecdd apsimiseibse ARt n@hall PREnaiana p2&dnt-day poeydiligit
emtting element 17. The brightness of |ight ‘'emtted by the Ilght emtting
el enent 1dueé $o datses sucleds Paults iouthe entstal graia Hoindariehi s point. 10 As

di scussed above, the transistors 20a to 20d that structure the driver

el ement 15 are opecficallpat aﬁc@mes\mmssmf tprl@grhrlghm@sstwshnumangy or thee- i n

f the dat t toth FI 10 .. | ddifi th
Cransi st oPEIB0H b s eMmib.l ALk &8 A iaradioe Brahusdt 190ueEowstaging,

| ect t fl t1 f th
ot el -, ettt S s RSB et Bun Mikén Gt §ERTG a0 bie
1D The GiiElo Yehibehify trgﬂ;;¢129i1%htn%ranaugh%§éa RREFOTER et AR, (42

tinmes) the current val ue ht emttin rrent drive
assuned t hajuftibiengy Qﬁﬁfdrﬁﬂ'hngh&% i&jﬁrdléiﬂa)@Snge td\ertarnammt wreeIQQalth@utZOd
are identical. In general e number of transistors structuri ng the

driver el anepularities, sammotdiedebtemet byxmly usinigethe pixadicatcuirdHI. 48dun by Eq. 1
is established between the 20 current value IWduring video signal wite-in
and the current Neat,ube Ifectdthat ke videot signglt data gusteapwyritten m,te thedsel hase

A7 P T 4T P o b1t -
d 5. Note.t t t tl t abl i

A, e B LT Ryt Ot

Must Possgggy] deii e ﬁéte}f’atvre B?hu&i]asfa%ésefsef% sex"é? %ﬁgcnbﬁ ihd 5’8&:%' bl e

in practice to treat as It approxi mat even or cases
9 i nvol wheg n@arﬁﬂfagmmgmw QfLEmkﬁ@]]a}dd@gﬂ@é sion in the electrical
characteristics of the fransistors. Thus, the present invention is
characterized i8pedifitaltha ldrgevamomhtarfqmrasiﬁc capaditance ané painsitihespitarrcal i ty
of transistors, and the current value IWduring wite-in, 5 and the current
val ue 15 @USﬁSnlg signak lings and he dikeninan aciuab AMaQLETR display dssice: biAs ari | y

set by switc |ng he .connecti on bet ween the Iurall f transi.si
bot ween PPl 6 OLFR BROMS NOReSEEe® GRensieD? g gwif% gsdgﬁaslge%ir A

o the Bl ied"lah Y OPRD, Y, LhalH oBRAL L 1A SROEGA, SRS

l'ight. Fur resent “invention is al'sd C

infl Uencee)ﬁfelﬂa SJh'fﬂ@ﬁlt tHWvH?e! iflithd SHfLRC gnhpdﬁﬁec@r’r@rﬁt of QQ}k ortions, for

characteristics o each of the transistors structuring the driver el enent
15 can becgesai whicledus eflicor dpndledaig cogthest @dde infohsn hmqu vaiid fomgray

el emrent drive current IE. A specific exanple of this is taken up and

expl ai29edsdale expressbadi mnent node. Even with a pixel circuit using a current
mrror like that of FIG 10A, there 15 is a problemin that identical
electrical characteristics are required for the two transistors within the
pi xel . However, even the t h pi xel are already
presupposed to have slight Siﬁ\iwﬁ‘@ Q- BHEINYENIION - acteristics in the

present i nvent atpweetnt'ﬁwehhgnpﬁa%ssgén UEE O Vide? LB RorenRHRRAEH, ¢ ©

pi xel circuits use curren ut net current mrrors in

present [5}\5813111 0{901?195 hagjkg! Eﬂi aélﬁ@ctf ‘M fhes %s‘éhprlﬁvbﬂxérheiscﬂﬁrgﬁ(%{/ﬂe' %h' cs
of the transistors. As a résult, becomes possible to nake the |ight

em ttizg AMMOIEDMisplay dovice i vdlﬁc}umlne‘ edtio betweedney elidedt sighbl Hatat cuxrdéntbe
put into practical use, even if dispersions in the electrical

char act erwsttengntof a gnkq/ls ianidcam OIFRR, elemesedribgr defrent duiing dByE{hblegmentn
boundaries and the |ike, exist. 25 The display device and the |ig

emitting le@vu%@sepn{ B fseedto a valupof Oh", léfeungrfr%m th@w)@é§lrﬁu5\nf&é@ Wi t h
a plurali i xe The pi xel s each have . a dr r ele I’OVI de

2 Piant. ol i N EIbReREoaH G oRior &1 Praird it Shesril This By foseyi ce
and the |j;glil, o fif Ef&%gﬂé’\éh?&c&ﬁls 1@? t&ﬁ%ﬁﬁ‘am t ’LVEE'MI@“?)&E& ft{%rgﬁat?ét%% ed by
i ncl udi ng neans capa

plurality of transistors in the dr| ver Eiel errent axe connected ~n parall eI
and a state in which the plurality of transistors in the driver elenent are
connected in series. The termlight emtting device as used in this

speci fication indicates devices that utilize light emtted forma |ight

em tt| ng el errent Exarrpl es of I ight 5 em tt| ng el errents i ncI ude organl c

e . R —— e e e .




at which the capacitor elenment 316 is disposed is large, and the |like. A
single sem conductor elenent, or a plurality of sem conductor elenents,
having a switching function such as transistors, can be used in the first
switch 312, the second switch 313, the third switch 314, and the fourth
switch 318. A S plurality of sem conductor elenents such as transistors can
also be simlarly used in the driver elenent 31S. There are no particul ar
limtations placCU on the conductivity type (n-channel, p-channel) of the
sen condudtamsisedrerpades! adjeckritly withid ihessamsevpioatl, diffrintghfrose tenpixslvcircinit 313,
the third switch 314, the fourth switch 318, and the driver_ elenent 315.
This i s nedthE. vlhus Ehereéonen aapthen @bject 194 rthe Ipresepé snvantiognispet profida g,
and there s.in which, a specjfied. conduct, vit is nmore .

o o or abi ARG I cenBIICaRtsE: i whichy fisopBror dac e OLER idemeiasives. A
si gnal inpart from.t.he. first. nni n i n I)..:0e ] her the
first sw t Heg%zlsisgﬁéﬁeﬁtl]y 69@51@@%?{%?%@?! t'oﬁé(%gﬁg%ulfsotftﬁ][ %%ggggéﬁ%mgggﬁni ng
line (&) ); i ther the second switch 313 is on or off, a signal
fromt% %hhk:éﬁ Etrl@@%%n%g line (Gcj) determ nes whether the third switch
314 is on or of INotanthat tht JoeMstititesh toFeticOprdsenp GaPOnch |daRebé Glifdctively
determ nes whether the fourth swtch 318 is on or off. It is of course not
necessary utibizedwhaf using aaesmidriyeni ¢clesientshm #ispkty dewices and llighe epGitting t he
second scanning line (Gbj), the third scanning line (Gcj), and the fourth
scanni ng Idevises teit use elenesaits ptheg tliprnOL&ED glemendsinni ng 1i ne can al so be 20

conbi ned with other scannipg lines, as is e clear by FIG 11B. The first
switch 312 is d&%rﬂfg%'dt%é?&é’ewet ‘I‘fg"’sm@'ﬁéﬂ“q i B CEESWS’(}RB RIREETY IRVERUQN dSrent

31S in_FI 1A and serves.a role fo ontroll.in i gha itecint0,the

oi wel 10 ShapieePRd, FEMAE R St Pl FEBRRER in e BLPRR! ol $LRSM, gl

di sposed : L e t i; £ rs3 and
perform o?eg}gﬁqu}sgggm%{nf‘gﬁL%??Ctéhg&sﬁ%%{?%rﬁlggI22 %@?gy}glﬁfﬁ}ent ?((g)rrs’mt e
power soupifraliiynef (rithdistoss hfeeplate®in 4 parallee chhhédicisthewBdd al datdicapesed
between the driver elenent 31S and the light emtting elenent 317, and

per f orms @ waitttrofifitocthet poiel,ofind ithe spipplyy odf afaesistore aveirplecdd fimransefies
driver element 31S to the light emtting element 317. In the present

i nvent i onconmestion;sfate vehesna HghBargitting slamentgmits ightt he 12 plurality of
transi stors, ang{éhe &I rali t%iﬁof, tg&pﬁi stors are connectetgj i n paral] el
when al¥ideo si Gipde thigh HeceoRsitRtion o the (RIRSGM t1§VEREOTCRB) bey ptilized when
plurality of transistors are caonnected i,n .series . when electric current
Plows | n pRaeqoaRR BHVeR RRefG iR iRy wOuRET hRG pERF it ddyieithi e e
possi bl e ERAMRSCEiHP AN OL /D Eenffnt transistors in the driver elenment 31S
in a parallel connection state, and also in a series connection state, by
control i ng theAanoaniheodf thd pied qfudiine of tisis tzpi:tcsfhdis e deeiesbrskighech,
the third switch, and the fourth switch using the signals fromthe scanning
| i nes (GapmitBng, de@ige, ofarhe pEei§ent invemtiGn id explaitied wilng F1GS. 14 agdaddh | KIGI GS.
11C and 11D here as .an exanple of a case i0 in which the driver elenent 31S
i s stritt dhethayys pdukel Fhdispesest &n 3o, rospend asobth calynsma, pigpkpeition
current pat hways

i h i [ 1 ; |.aj d bel . F 11C sh
oF it i PEAINGY phitalifSol piels, " TR BisRl ISR S stenal dine 99 pirel S0Red o

priting e Hd g O the” prwel "1, ° shoe a
transi ot ol 8¢ 55D TS RARAIngET [ G T swilth' 2 haline s pwisifg bon o,
while 1S §h@nbQwitdy ﬁﬁﬁh%%fassﬁﬁgﬁng?rﬁﬁaioé%Omirdadwita?@;ﬂ! HaUfhg & s¥iteRIngeS

connection state in FIG 1ID. Note That elenent and wrings other than the
first sw funlttidh2a driver etaanatt E)id cdpaditdr eleheendrlioy andel Bgtrémifibg eldreent ght
emtting elenent 317, the source signal line (Si), and the power source
line (24 )1%r eNot¢ thatdt isSmomnabeaysgnedessary it feinGthe ¢dpacitod elenmnt A® far cases of
witing a data current into the pixel 11 is explained first. The first

swi t ch 315uciinas theses ¥l theinagasitia sapaatange iga gipdenatrmdich the wapacibial s
imparted from ?hg .fidrst 6}sppar]ni ng line (Gaj) and the second scanning |ine
(Ghj), reSisBent $8ii5dispase( 1511atgse ransistors in the driver el ement 31S is

th I d int [ ted t t : i st
mutual 1y pl aced MOR S PARER TS SHiAIR FrpiREs 18 BERDSHRIRE UGREL MR, o
the fourtiheptorCh dibdle! ifdreAle sHIBRI AR ISP PR udddOM YRR Ptcificatioanad Y
line (Gcj) and the fourth scanning line (Gdj), respectively. A current

pat hway exists fromthe power source line (Vi), through the second switch
313, the driver elenent 31S, and the first switch 312, to the signal |ine
(Si) when the power source line (Vi) has a high electric potential. The 13
opposite is naturally true if the power source line (Vi) has a |low electric
potential. The current value IWis the value of the video signal data
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15 low el ectric potential. The current value |IE determ nes the brightness
of light emtted by the light emtting elenent 317 at this point. The
transi stors 320a, 320b, 320c, and 320d that structure the driver el enent
315 are used parallelly when witing a data current into the pixel in the
present invention (see FIG 11C). On the other hand, the transistors 320a,
320b, 320c, and 20 320d that structure the driver elenent 315 are used
serially when electric current flows in the light emtting elenment 317 of
the pixel réfbredeatymboliihat ekprdssghtherighti agitingmelemdm. diiowevdrs abodid G
11D). The current value |I"~, during wite-in therefore beconmes 16 (4')

ti mes t he charactaistigalare nat ngressariein thyhdightiamitiag «llement, angd drg peesent
provi ded that the electrical characteristics of the transistqors 32Qa, 25
320b, 320dnveakwnIsoat Hputestodigni ¢mifingeclements taf poswsggf%feeﬂ Ar3GIERIHICS.

et ! A RRGE, h N RS B e oS STk 0,
val e | A0, ST W) ety Brttal U, SHALRS A SO O

have i denldueqh eflif6ed lihal Bdr exa@xme,aﬁgmrdrﬁ&dessssu&%lsﬁlfcl@&%%tmItgﬁ &n 9dE
DRAW NGS I n the acconpanying drawi ngs? 5 FIGS. 1A to 1D are di agrans

showi ng acpnttelledbyeeldeisiel @yrretawalaesynmbt avdliagbtvatoed, tara glsteatedeaf id iee
present invention, FIGS. 2A and 2B are diagranms show ng a pixel of a

di spl ay desalegeryaofdlight| angitting elementsyinddng specification. pr esent i nvention; FI GS.
3A and 3B are di agrans, showi ng a pixel of a_di S_P| ay device and a_ 10 |ight
emtting devi ceQe seimicondueier ¢laent ona plusglity, 8T sseanigendyucoy ke

aints
how i xel of. a .displ devi d a.light itti i f ot
SO BB B R e S Lo S e Yool 0
a pixel Oﬁheag‘é’@@ ?\é/itgﬁvif,ea 9hd thiANtwhlh14.N9ABHIrGR Bftééﬁai%ﬁ&f‘éi’ér
i nvention; 1 I's a’diagram show ng a planar "T'ayout of a pi xel of a

di splay depnsht@Qlctn ab iteHsiseHist ddnnSlsd D GSeP ikl PR IRO drivey | men; 15! GS.
7A to 7C are di agranms showi ng a display device and a light emtting device
of the pré&renid off\wentd forth&fies. swifchalizl afd® the seadndgwitah Shaw d@ermined by
characteristics of transistors 20 structuring a driver elenment; FIGS. 9A to
9H are di signalssingpaoteidnfrost dea fiosti scasguigohinat(Gap). whit db sufficiept that dbe ifrst and
a light emtting device of the present invention are applied; FIGS. 10A and
10B ar b dﬁ\agplar}% ayrbihengpcangdisvdlichol3 Juneiininas swhchinggelemeatss faddhricdors
light emtting.devige:. 25 FIGs. 11A to,11D are diagrans showi ng a pixel of
L st aybapruei fitafdghere et o i Rl G B e Seedhdlsior
FIGS. 12A f.thehfEu@ye di agrams showing a pixel of a display device and a
light emtting device of the present invention;

Note that the first switch 12 located between the signal line (Si) and the

driver element 15, and plays a role in controlling signal write-in to the pixel 11.

20 Further, the second switch 13 is located between the power source line (Vi) and the

driver element 15, and controls the supply of electric current form the power source
line to the pixel 11.

A case of additionally disposing a fourth switch 18 and a second scanning

line (Gbj) in the pi;(el 11 of FIG. 1A is shown in FIG. 1B. One semiconductor

25 element, or a plurality of semiconductor elements, having a switching function,

such as transistors, can be used in the fourth switch 18. On and off states for the

fourth switch 18 are determined by signals imparted from the second scanning line

(Gbj). It is sufficient that the first switch 12 and the. second switch 13 function as

switching elements, and therefore no particular limitations are placed on the
7



FIGS. 13A to 13D are diagranms showi ng a pixel of a display device and a 15
light emtting device of the present invention; FIGS. 14A to 14C are

di agrams showi ng a pi xel of a display device and a light emtting device of
the present invention; FIGS. 15A to 15D are di agrans showi ng a pixel of a
di splay device and a 5 light emtting device of the present invention; FIG
16 is a diagram showi ng a pixel of a uisplay device and a light emtting
device of the present invention; and FIGs. 17A and 17B are di agrans show ng
t he di spl apndncintntgpe afftha stinidundentortelergeniswised of t he present invention
for a cases in which the characteristics of 10 transi,stors structuring a

driver el ement RMNte thakhectoamdenvitehetRinleys prokrrPIn dnitighzatipn p 5]
EVMBODI MENTS [ E [ t Mode 1 A l.i f a.pixel of a displ devi
oY VR Sl RS P48 e Shof e P BOERABLMEC
b : _ A i | . i <pl
3e\?¥§eu§hﬁggﬁf‘§§%‘{°]'€}r? ?t}llil#goaé\ﬁﬁgéhg%rcf ﬁ%e@eﬁ{rn?rﬁgﬁﬁ%ﬁ{ nggi?g‘r?é (tad in
Enbodi ment.Mods %tyqﬁgmhﬂﬁ%ﬁn RiEReABL7 RopsSi npl i fication, cases in which

n, the nunber o ransicstors structuring the driver elenment 15, is fromtwo
to four are givarheapredsammemtiodlisAcharastersanil ehat Sthex@rivd el nusitnts fs G
2A. The pixel 11 disposed in the j-th row and the i-th colum is shown in
FI G 2A. TFhacpiredbyldphaslity ef gasdistoinnandShy coanpdwar betwigendhe ipherality pf a
scanning line, gGaj,), transistors 21 to 26, .a capacitor el enent 27, and_ a

li ght emi ttfangigtass daesneitched tpha parallal connseligm fom cases inpwhich a pdden signal 1
shown in FI G 1A hut shown 25 specifically by.transistors. The transistors
21 and 2o e IS YTRSLHHATS B! ddpBhiF § SSHHCHNEGHOR Jok GHEF 51 WHhigh
transi st or . which, i - res -SW: tich and
the. tr IheiclsEac SHE,FEnS G 1AL B R EIPRERL LAV IENRES B RONASS, B 13

The transi ke ar = : : i r
ol ement S0 PP cORrBLeE dft GPLGRCRTE By Y Oond SISPPORY sithdd rdth ke

connect ed stgnrdiRg 1962 TGG0 i | FIGs( Gad ) and B GReBfick 04 mdane fo06WhtchingOlige i n
storing the voltage between a gate and a source of the transistor Z2S. Note

that it i pluralitypbfvyssisece s dreydtiverf demenhdSdmpaeen arpachléatarvnn2dtiéostatases
in which the gate capacitances of the transistors 2S S and 26 are | arge,
for cases and agerien CORREGIMNERC| ¢ capaci tance of a node is high, and

15 Examples of the pixel 11 for a case of structuring the driver element 15 by
using four transistors 20a, 20b, 20c, and 20d are shown in FIGs. 1C and 1D.
Explanations of current pathways in the pixel 11 are provided below.

FIG. 1C shows a case of writing a data current into the pixel 11, and FIG.
1D shows a case of the light emitting element emitting light. Note that elements

20 other than the first switch 12, the second switch 13, the driver element 15, the light
emitting element 17, the signal line (Si), and the power source line (Vi) are not
shown in FIGs. 1C and 1D.

A case in which a data current is written into the pixel 11 is explained first.
The first switch 12 and the second switch 13 turn on due to a signal imparted from

25 the first scanning line (Gaj) in FIG. 1C. Each transistor in the driver element 15 is
thus placed in a diode connected state, and all of the transistors are mutually
connected in a parallel connection state. A current pathway exists from the power
source line (Vi-), through the second switch 13, the driver element 15, and the first

switch 12, to the signal line (Si). A current value Iy at this point is the data
8



- the like. Alowelectric potential signal is sent to the scanning line
(Gaj) in the pixel 11 shown in FIG 2A during wite-in of a video signal
data current, and the transistors 21 to 23 turn on, while the transistor 24
turns off. A parallel 10 connection relationship between the transistors 2S
and 26 is fornmed at this point, based on the current pathway. On the other
hand, a high electric potential signal is sent to the scanning line (Gy))
when electric current flows in the light emtting el enent 28, and the
transi st ocsrrédt valu@ 3f thy videbfsigvdlj aml isheptadatesisiad cirderturaise oontpubts elid es
connection relationship is formed between the transistors 2S and 26 at this
i S poi nt, sigaskline(Si) by acsignarinepdnveregprcudni t chi ng of the connecti on

rel ati onshi p between the trapsistors, 2S and 26 of the driver elenent 1S is
control | ed by off§aseHB V@é‘&hrﬁ adight gittiag;elemant hi eputsighd 1pexplamedonext.

: Eiléﬂﬁr Pl SR Pl g Sy SRR Yl GCEY uloiEhd %ﬁn%‘%@%e
se i Aty
of 1 ranti SOLF B At sLAMRE WGl PRFVED, VESTIRE hebt 0GR Hihe HRuATOre

this strugleiienti’s arPiHGaRLAAR EaRTtddinMAl Sehics dineBGom stAAE I ARRRITEM €
rati o or reducing the proportion of structural defects generated is

i mpor t ant pathiwagxeipts efrdmathedpdw e Soﬂrt@ﬂirfeh@fi?],on‘hrﬁh%ﬁ tidAtrafisietopd 200cd0mext
using FIG 2S 2B. The pixel 11 disposed in the j-th row and the i-th colum
i s shown 20c,Rnd 205 to The lighk emittingrelemants 1 gnalhe ibrighgsisy of dight weritted dmyc e
line (Vi), a.first, scanning line (&j), al)second scanning line (Gbj),

transi st ot lightegiting elsmend 174s defgrnineg byt ewgant vaue kmat this pYAE enitting
el eneni_41. The,pixel 11.shown in FIG. 2B ig, the 17 ixel 11 shown in

Fl a9 “hut onaeiSpuitd FBAVR, by tarsintirs B 16208 hellbiicidt (RS TyeS,
whi ch are_ - e r : i 1 ] i rs 35
and 36 wn SALT 4 porsy SR fEBael Sulilhe pretkn® tVefioh Surlie wBAT &F S

transi st ofat3 curiéhit Wtﬂegpi&epfs%e MG, 1€97' 1 &8 REAARN Phd fendifotsl26d 20d at The
5 transistors 38 and 39, which are p-channel, correspond to the driver

el ement  I1gtructurthiietdrives ieddmentdls amhiseld inSsenies heenedlecteierduefanoiftows inothiehe
fourth switch 18. Each gate electrode of the transistors 31 to 34 is
connect edlight emuting edamentabhphithd pixel {Gathpt isBaben ff bght enittingelenenthis
transistors 35 to 37, and 42 is connected to fhe second scanning |ine

(Gbj ) . 15Thérierpeseetid0. diidhe nthauoumsent vlug Iy dugingoweits-in thegefiore besamepilfage
bet ween a.gate and a.source of the transistor. 38. .Note.that it.is.nqt.

a ways neles 44y Timdd IR et Al 1 A0, B GnithBe Sl BHVRICH ione
gate capagl the. i i . r :

gt e oD RELARA O KIge ST AE R (AU Hhniork 300% 2DfarETGTCH!

el ectric ROtRAtaR! ifSitBOadurhBerS Ot trafsiétbes fstruturfiz2iRd NiriverNelenfent) 150d t he
15 second scanning line (Gbj) in the pixel 11 shown in FIG 2B during
write-in ansidered éw bsimgrtabn datedationshgnshovemdyt Be. 1 risuestablishe] Bdtween3fet ur n
on, while the transistors 37 and 42 turn off. A parallel connection,

r el at i20nseHrpemh staluce bw idusing wided signad vasteaindasbthiescyrsentechleg Ig Husingdight,

based on the .current pathway. t he ot her. hand, hi gh.electric potential
o gl T STRRHE £l s idgT theromditign, thata of Dedrangistos ety JdBRtical

electrical characteristics.

Iw=n”xIg..(1)
25
Here, n is preferably between 3 and 5. Note that, in order to strictly
establish Eq. 1, there is a condition that all of the transistors structuring the driver
element 15 must possess identical electrical characteristics. However, it is

possible in practice to treat Eq. 1 as if approximately established, even for cases
9



20 flows in the light emtting elenent 41, and the transistors 31 to 36
turn off, while the transistors 37 and 42 turn on. A series connection
relationship is formed between the transistors 38 and 39 at this point,
based on the current pathway. Switching of the connection relationship
between the transistors 38 and 39 of the driver elenent 15 is controlled by
using the first scanning line (Gaj) and the 25 second scanning line (Gj)
with the exanple of FIG 2B. However, the transistors controlled by the
second scavulviggl & REghGamouat &f ahlituabdispersiestirdhé el¢didcal dgrahctetisges &f ) -
Further, there is a characteristic that whether or not electric current
flows in thetrhng$toreni tting el enent 41 to enmit |ight can be controlled by
only the electric potential of the second scanning line (Gbj), irrespective
of the el ectricThybctheipipset ingentionys gharagterizesing that therdriy@glemenh S dsrount
of time that the |light emtting elenent 41 emts |ight cgn therefore .be
cont ror 1 eamiusrack by RS eigrabish 47 snSGE &9 T bineRnyaluf TondiFre S €l ni ng
line (G h o] CANR] | 4k o) ol t ot he tihe
tinme ofCga dé?%qg%rélerﬁtfqﬁv\?%l g-ll%nahﬁggr hl:l@ﬁ i éﬁe%it(l%]gegr?g y?llI rfjpr(f)(%l‘ aénz{h ?%érrggd;geés?e in
whi ch int ﬁfH?ﬁQiiP} %eQ'b?y“"théi\ﬁ SRR 8RN dnS bRRTdeRr ffﬁﬂ_p‘?&’raﬁt !dfetr_gﬁﬁé’ioFﬁC: aie
nmet hod. This i1 s "because suffi gl ent nmufti-gray scale display is difficult
Wit hout abemades gaallslt arbsdrial foQbises wif wiidie dwidagsigneblumdntsigen tiengixper i od
for cases in which a tinme gray scale nethod is applied to an AM OLED havi ng
a pol ysi | 1tend Tecabes v thelightidmittifg elemeent enhitting Bght0 al so useful for cases

in which internedi ate gélay scal e expression is perfornmed using an anal og
vi deo signal daFuarthes thepresent Hpsntieatis ghsa echaragiarised i gt thesHpenrceaeld t he

i ke in order to stop..dynam c djstorti.ons peculiar to. hold e, di spl ays
(r ot er 1 oSkt i BirtshGites aputhRefosteie ractentosioshen of Hegutangory
regardi ng, ] L §EOLT ] ' I i.spl: t her,
the. exanpt LUGRIThE ¢ FHOCL bRRRAPRS e He &i2al19 sbodaei iR Fened iy Tite)
current | ﬁgﬂﬁérhﬁﬁﬁg%efrﬁém AR, WA Bhddific %mﬂgleeopthiﬂsqakaﬁ, gtz{?ﬂ
transistor 25 1s directly connected to the power source line (Vi) during
dat a currexplaiedtig-anfembéddih@nt ivder ansi stor 26 is connected through the
transi stor 23. An inaccuracy equal to the amount of voltage drop over the
transi stor 23 theerfotiea pixadcogny usirg agument miirar bke thas of 14 cblA,ghere On

the ot her, hand, the transistor 38 is connected tqQ the power source |ine
(Vi) throlsgh RIRBlem dAsthat ddemical plectfipal charpstcsisdes ate irequisethder die twot he

power souyce.line (Vi hr ough e transistor 36 wiith the.e |l e of. EIG
Dl ¢ °F nss oo i st Do Hiv el S et ens ybrs albinh Shs Seae el 36
respectively 0 I ol -1 he Vi .St gnal ,25
data cur r%‘lﬁt al?%‘?%é“%@??%?%&%%&y#&%@ﬁpg?@%apge@ Lrlléra?i Cgézlraérjrcg régtli('g’ %x%‘l%ai ned
next usi ngrekdde in¥entidhe H‘hé?lis,%e_cbr%%ﬁeiﬂvhﬂtiéms Jsub&iép\é’oﬁ?ﬁréd”'@o'piiél
colum is shown in FIG 3A The pixel 11 has a signal line (Si), a power
sour ce | ic¢iecuitdi that asé cugensipunintghod carefamirross et dhe pacwenn gnvention
(Goj), transistors 51 to 57, and 60, a capacitor 19 elenent 58, and a

| i ght 28ni hasi telerenesfortdisggersivne iptheetharacterishigs ofnthElt@nsBtonss irea psudl} it11

shown in FIG 1B, b sho specgjfically by transjstors. The transistors 51
to 53, WW“&S&%S@%%&\AQ‘%‘SP ﬁ@él;s&ﬁutt%’rkg dimnent deivet GuireRt punifefan fo 2
transi st ofr 514 ¢ V\lgi h'ti S rﬁ]chatnn?l, Cﬂrr sponds t@(ﬁhe slecond tﬁ\M Zﬁch.lé‘l, and
the transistof’ BECHBLENCE PY B‘-%Wéﬁ &Y S’r?veeélp fUSPSIRIOAR 40 A CUPATIEY

' ver el ey R, JE pONRIRn, TG AL Ry HERLR, in ST AN Boadls,

t he fourtihdstetiide. 8ist Each gate el ectrode of the transistors 51 to SSis
connected to the first scanni ng line (Gaj). A gate electrode of the
transizst or 60 iFhedispéay device ankethtOliglecamniiting atevicegof ithee pfeSej) inviiméion
capacitor elenent 58 performs a role in storing the voltage between a gate
and a sowtedisplayrdevieesnpioyidad $dth agleralinyiofipixels. ndtheapinalsseadcbavany to
formthe capacitor elenent 58 foy. cases .in which the gate capacitances of
the transqréfes edemEniprev daWé!hwaLg@t, eting glemert-anghy phirality Bgrragwﬁﬁoe&

capacita of. node.i s hi,gh, and the |like. 15 igh electric tenti al
ronal 1o G nsral (o aBn Ol RRF s RN Bexfe? P1 hRe el ipnBRAHY: 5
FIG 3A ' If @ oF: JRVA [ d e . e Lstors
51 to 54 Faritestidd B, hefldify 4 H0nE GB g‘et B b o mATR R SLAEIET on
rel ati onship between the transistors 56 and 57 is forned at this point,
based on the current pathway. On the other hand, a | ow electric potenti al
signal is 20 sent to the scanning line (Gaj) when electric current flows in
the light emtting element 59, and the transistors 51 to 54 turn off, while
the transistor 55 turns on. A series connection relationship is forned

o o o, o — o | o, o



el ement 59, and the transistor 60 turns on, the transistor 56 then turns
off and the light emtting elenent 59 stops emtting |ight. However, once
the light emtting element 59 is made to stop emtting light, the |ight
emtting elenent 59 will then not emt light unless a video signal data
current is again witten in, which differs 5 fromthe exanple of FIG 2B.
The features of the fact that the anount of tinme that the light emtting
el enent 59 enmits light can be arbitrarily controlled in the pixel shown by
FIG 3A i svidchitheplurdityhuf teaaiseds infthd-tve2Hembnatrd conriectdieaqpmestigpssd bl e
to performinternmedi ate gray scale expression by a tinme gray scal e net hod.
Further, whitateiin which the plesflity dfaramsastess innthehdeveri ¢lement dreacenngcisd sral e
expression iis performed using an, anal og video signal, data, current, .in

appl i cati 6ffie i kil tekm | ightt Caniting daviksdas nsed | e thip spegiicationsimficatshani ¢

di stortions peculiar.to.hqgld t. di spl . The transistors 51 to 54 t he
first sw GERCes ardiitiad e Gl Pih ™ B omiting R o Svanigedpr fight
fourth sw . 28 - e nd. ; Lwslar
ui tcn LS Bl R mrd g e UM O1BR) clolferty iblddlic o,
the examphisefl fibfiSemitfingtflodBelctiris! PRk SRIGIGTHaht RANRICLIenRAR the
channel types of the tranSistors in the swtches are not particularly
limted t¢FEDesienicyigs. Thef eumt @ispmgnm&\&cé as axpd dhnatt gEodificsloigindicates3B.
20 The pixel 11 disposed in the j-th row and the i-th colum is shown in

FI G 3B. Wheicps elwHithremphaakiygohpitdlnierd Sirpnged powemasixisbapd,iangd {ivage a
first scanning line (&j), a secaond scanni,ngi line (Goj), transistors 71 to
82, and stformatpmés transierreduifualy namelyisplays enitting el enent 84. The

B haci 1 1La Ty by Af aiine:th a Direh StrRethie of e ARpHy, Jevine pad Ty ik Sstthe
" channel i i h i 7 78,
it oh ar s R Fh B Brbftal e, il bEfd Crodudt S TIOR R i PR o,
79, whi Che%\glaﬂfeﬂhﬁ&@eds’in PIGESPPAGhd P1BNETHE! fideSYY tdﬁr’bo%éd il ke ifgﬁ'?_ér{ﬁzt ors

80 to 82, Ich are p-channel, correspond to the driver el enent

transi st Oan@the IMH €dlubfh #ir thBPRE!portioh lh@ﬁmgrtﬂgldr@liﬁyhﬁf iRelstib showhdh F16. 21
Each gate el ectrode of the transistors 71 to 75, and 85 is connected to the
first scahbhAng Thengix¢lGhl pf FIGgal A ielpeavidedavitlf atstgnal lina{SE)l, arpe WS SOOrce9 i s
connected to the second scanning line (Gbj). The capacitor el enent 83

per f or K5 Hne ¢VB, pfisst seanming Hee (ortagsceerdwseanning bing (Sibd), 2 didngr scanpmgt he

t istof. 8 te.that it is 5 I to f t.h it
el onent - lng dFcaadeurl seanaive el (aed AFRLFVHRE a2 Bhetd PiiCRoTER e 50
{0 82 . _ . . Cha.. Lo . de |
i gh,  andPRLAPigh 3147 R RG] Suitth 305, £ 808 BRido 31 SPRBACAR Sictherd BLE 1
scanni ng 4i 1&§ht( GRlittid) 16 MEns SATN darRE AN iopPobinge elcble! 819 NgoPi ek@impld.
shown in FI 3B during wite-in of a |0 video signal data current, and the

t ransi st oHowelet,0eveh ifuwhe soructwei withtthe firsagsiitechptiee sé&conddsBhich,uthe third) A
paral | el connection relationship between the transistors 80 to 82 is forned
at thi20 pswitch, hestirtnswitehcther fingt ssanhingylin©(Gaje the seeonth seannang)iligie

el ectric tential .sjgnal,is, se o the scanning |j.ne [ ) n.electric
current +{GhR; e 1GagRingeling 2@5&1} thecFraith %““g?%ilﬂﬁé@ﬁ@m‘?‘&r@(e?@ to
78 turn off ilie the transistors 79 and 85 turn.on erjes

connect i ohigtd R, i PeAGBE oo, A8 rket vd, SoFiREd-s "OB8, SRBplg of 1 <
poi nt, baggq, gn e rr : i i (o) : I o 82
of the dri verge fe(%e}\?HlSq?lg @g&@‘;‘%\#gﬁ%;@ﬂg?% %x}éehﬁ E}g?@égﬁlﬁﬁ%éﬁ% itr?e
(Gaj ) andypifiRdsReHN thes s8edddcarnifg (1 )in | FIG.he1BXambi¢ i9falsd Gdemtal in
However, the transistors controll e% by the second scanning 20 line (Gbj)
are nats cpractce ed KIG.t HeA saghad thé nbséritie) of Ry tspecifict limnitatioas.ais taken as
characteristic that whether or not electric current is made to flow in the
| i ght enibeinggneludedrin BUG.t blAn Caseéghf adding eomphaens rsachtdsomitiaizapen

el ectric potential of the fg rst scanning line (Gj), and can be controlled
by only tHementcireialsqupelirlydreat¢d-t he second scanning line (Goj). The

amount of time gupd {]%t\{\ﬁé (c:glpatcri]t%rle'lgnqctant 316 does not always have to be expressly

formed in FIGs. 11A and 11B for cases in which the parasitic capacitance of a node
11



25 emtting elenment 84 emts light can therefore be arbitrarily controlled
by sendi ng signals independent of the first scanning line (Gaj) to the
second scanning line (Gbj) in the tine other than the tine of data current
wite-in. This is~simlar to the exanple of FIG 2B. The foll ow ng

advant ages therefore can be obtained since the anmount of 22 time that the
light emtting elenent 84 emts light can also be arbitrarily controlled in
the pixel 11 showmn in FIG 3B. That is, first, it becones possible to

per for m i nit evineldilat eapgcayr slealent 82priedsposedis lupenanditite ke.gray scal e

met hod. Further, this is also useful for cases in which internedi ate gray
scal e expressi oA isingle p@ni@nldudtanﬁlmgelah oanaplowlity ¢é sesiigenducten dementsent

in appllc ion to inmpuls ght em ssion, and the |ike, in order to
dynani ¢ di Tha 618 4 oYL qn&ﬂowuaglaa Uapsistersspanahs used 1 *hehtd@kawhtrcﬁ 3¢,

T Eh cor uthe eclRAMMIGIAIE e Bl FRacchi 28508 e’ Tl shiteh R3S 120
POver SSunaal 6 (ffiondyfs SlersFARRiaad [BRIUGR day e BECRySATLAR | 1 n

a capacitor 2} erent

em tting ehe&r@i¥erl@fomeie3psxelTHekeSARMNO rpaﬁh&lal‘“hmﬁaﬁ&% Pl¥&ld bh $l|ﬂ@Wn
in FIG 1B, but shown specifically by transistors. The transistors 91 to
94, whi ch candugtivitiatypel(n-channek pocithninel )t dfetht isesticawiuctdr el@menfsaistd in the
transistors 95 to 98 which are p-channel, correspond to the second sw tch
13, and t fisstavaiteli 31 2rthesecartd switehs 343 ctherthat swotﬁhr%lsqadh@ﬁourdl swech BilBd
swtch 14. The transistors_100 to. 103, which are p-chan correspond to
the driverngithsdrveneement 3Ly andinis srmasity begause nrchagne %I?FHBTC appel t¥Bgbnds

connect ba b BpREs e Bag BER AR <ot RSV ERES PertiSt SRRLTIGadooh whee '
transi st opte@AnOuAR ARthdBnlifRoRIRR: rgae&pe PpAEYExRaANAL N |1 ne

(Ghj). capaC| or el enent rns a ro storing the voltage

bet ween a gate ang ﬁalsl(ﬂ\ﬁzﬁﬁ:doﬁroﬁlhl%etﬁx@i‘&aﬁhﬁf gGﬁﬁfd%térHﬁhed whethe@ie

al ways necessary to formthe capacitor el erre f'or cases in which the
gat e capa€irstagweiech Gfl 2tiBeor barndt.st Sirkildily 4 gighdB farm thargeond geam@agdinen 25
whi ch the parasitic capacitance of a node is high, and the like. Alow

el ectric ()Ebﬁrdeutmmscgwdmethes themtcond swidch 313 is @cannffng signad froBajhe tdl t he
second scanning |Jne the pixel 11 shown {n Fl G  4A during vvrlteln

01;] a vi%eécaémgi&ﬂmaa& waeff‘émm%?rdleﬁhré &hﬁawlélidlsﬁ‘&tgh Pl 5 o ?ru?ﬁ 8nd anhi | e
1

botveen  HEnal irod 4f6 taudR scihBisd fing AR BpisPmishSnPREieR iyt Hnih %Sviﬂcaipon_

the curr 6258 @?BHW?Y)ff O‘nﬁi‘?&g&gﬁ \M%llof”ﬂg esg‘a ﬂ)li] afll IGhE 'sg?rﬂﬁhgﬁﬁl'e@lthé :fﬂgﬁl IS

sent to the scanning |ine ect ic current he
emtting etameiy 1ih0YGap))dhé RecdiPBednhiny $in81(GH]), A8e tthird sehhnin Eﬂﬁﬂeﬁ@??
transistors 99 and 106 turn on. A series connection relationship is
formed betneééhe fdeth scansing hne (GAf), to exBB atd 4 besaipacahninigalied camalshébe
current pathway. Switching of the transistors 100 to 103 of the driver
el emen?0 1s0mbinedrivithlothas segnuisgAgeshas isimade eeamby HICI 1H2. (Gaj) and the
second scanni ng exa e of FLG .4A.

transi stors conﬂ“olr% %‘t(ﬁ%{?gli hgzég bpasa §'é"éﬁ'ﬁ‘?| § signal I’J(_"bét\%ns})eé‘i‘%th?oﬁmver

et nr of Chstt SAFFRG- Lk RalPerves Bl By oobliGifg FsBafWERCTLR Uidifel "™

el ement 19p t gyfiRLE, JHegt&éccﬂane§w“t‘Eh B?Xeax{cﬁhﬁé't%'ilrthos&rﬂ‘éheﬁ%tirbcdnggés%ﬂti al

of the first scann’ng line (Gaj), and can be control by onl

el ectric periaeRhithé pevet beu&@qm@d(\&b; andithedtiveecelefden) 313, hemdaﬁm@m oh dnidme
during which the light 15 emtting elenent 105 emits |ight can therefore be
contr 029 edffigonsmehdif ihe supplyl of elndhep:eudemtt foimt the gawest somicem hinagVi) teetheGaj )
to the second scanning line ;th inthe tinme other than the tine of data
current wpixeblln. Thpitlird swatchil ljéﬂSthSR%éd@ﬁamﬂnetthdieﬁdeBCnfﬁﬂé ans} thewi ng
advant ageégcan he ob ai ne

anount of tine 0
o e e b in g S B S1T A o PERGTERS 0B 45 GLS OREP| ShersUpRE of SERtriSh oun

ot ay scal st Abuting S welond 375 TE TP RERL TN SRRIGT ST Chr - his i s
al 50 useful TOr1,Laegutfrithy glanhaﬁermged%we@ St CRL P (©RERIHANDY Sthe

per forned using an arnalog video signal_ data current, in applicatioh to

i mpul se light em ssion and the |ike i n'order to 25 stop dynam c distortions
peculiar to hold type displays. A sixth exanple is explained next using
FIG 4B. The pixel 11 disposed in the j-th row and the i-th colum is shown
in FIG 4B. The pixel 11 has a signal line (Si), a power source line (Vi),

a first scannlng I|ne (Gaj) a second scanni ng I|ne (ij) tran5|stors 111

. A NN A NS - o - A NN LT o o -



Note that a low electric potential signal is sent to the second scanning
line 25 (Goj) during the aforenentioned period, turning the transistor 122
of f. The anobunt of tine that the light emtting elenent 121 emits |ight can
be arbitrarily controlled by the signal sent to the second scanning |ine
(Gbj) in the pixel 11 shown in FIG 4B, simlar to the case of the exanple
of FIG 2B. Nanely, if a high electric potential signal is sent to the
second scanning line (Gbj) during 25 light em ssion by the light emtting
el ement 1plurakitydof heansiséors] ahdrthé 2plutalitpsoforansibors mansiosnected il paralek ur ns
off and the light emtting el ement 121 stops emtting |light. However, once
t he |i ght whent 2 ivideceisigmehtdat® cutreniiglavrittensingp Bgi pixkehd 11 i die, plunaityi offht
emtting elenent 121 will then not emt ii ht unless a video,signal data
current 5URBSIAWES ATGEPRRESIET 1L seiMiscwhen erestc cupnk Hews ia ipe é‘&l}? emigngp.

he f f f h foti ; he |j,gh i i
o oot LR T Tl R g Shsh B kBEte o b P S,
by FI G5 4Bhsis®dMid he td?ivtepgléﬁ@ﬂpkfs %h aF#)ﬁallgﬁcoﬂ_xr@:rtithstafet, aR8CANPSn a

possibl'e to performinternediate gray scale expression by a tinme gray scale
et hod. Fudridiefonricliidn 'sﬁaté—,obyfabéﬁtrtjﬂﬁfguihef(ﬁ{ af@DES stafesVbY Gl /3t ewifeH] fice

gray scal e expression is performed using an anal og video signal data
current, getoadpdwitel,ithe thivdi switdigeard giet foamihsswitoh anihg te Sighelsi friomr ther to
stop dynam c distortions peculiar to hold type displays. Six types of the
pi xel 11, sesapnghine¢n@a, ng,f@@eandﬁdjhmﬁl(é, Ifave been expl ai ned using
FIGs. 2A to 4B ag exanpl.es of the léel of .the display device 15 and the
light enmitting &Bgipdxelol Isribopinele endAlDN\agre asiam exanaplgiofey case

or esentt | AMSTENS EREIPREE 34575 sbiBute £, 0 Ln el Hoongae 2y 20
nvent | onhag2 b BleRic Sort Ry S AR B kBl SISk Pt "ol ¢

of a pixel of thR:diRPkRYwWSAdasE oARekifile aldaBDEuedittihto thedsixeC 1, Aind! G
present invention that differs fromthat of Enbodi nent Mbde 1 is expl ained

i n Enbodi hEDtshvden casbyfube ightFeémiting2AemontléAittifry dight.e s Witle Fi v ehCS the
cases in which the nunber of 25 transistors n that structure a driver
el enent 3fcwriteansistare 320aF328h, 3200, and 380d arx imp peralich comnedtion stateewhde to 2

L S SO B Ly
scanﬁi ng ﬂ]%etfg@ I\?(égj l%’at 556518% tnﬁg%p"}’aiﬁﬁ\gﬁgmp%iﬂ?@% , "_3[( BWi)“’&g?:}'{e%’eti}Snt
2\}»&8{ 2 Fi Lebndevhitdh 313; ¢ %ﬁﬁ%?%lé%ﬁpglg}ﬁeg tghh'ehﬂu ERhmadd412 fheurth

318, a capacitor’ el enent 6, an emttig el ement” 317. The

pi xel 11 sdiges si%ha'f"lﬁa_e (S, afid ahcepewer Sowicet Inge FVXEbrel dnfifted! fFrom1lBéinghown

specifically by transistors. S A correspondence relationship between FIG
12A and HhewrllBBFIGs.dil¢Ceand NNlBhannel transistors 371 to 37S correspond to
the first swteh 312. P-channel transistors 376 to 378 correspond to the
second®0swi t ch 3AZasepfweHtag fedaterangnstinto theopizel 1bdpenplaines fifs. t Ahed

21 b oyiist ped; i1 HBE 4o S SR WS e RpaR ﬁatiﬁlrﬁ?%h%érb&?@‘%“ﬂ%cgls.
A it . i 34

N onpa  PipdleaTidn, o (Y LESRINE SinkO(GA)S ARAPRE dond SRfine e €S
Each gat ere_@,hé;&izvféeglé)e @J_Igrl]lt&ethkrt?d?ﬁis?éﬁlriﬁ tRe dril/er é&%e;r@ 3@9m§lﬁﬁis|€‘;gaééa fnlgafirst

scanning i e capacitor elenent 383 perforns a ro in storing

the vol t afiedoajonhefted Ffes adddtha BAWIStOrsOhret thast mmaaiu?l placd8ln Alagalldiat

the capacitor 1S elenent 383 may not be specifically forned for cases in

whi ch 2Shecagmietion state. The third switch 314 and the fourth switch 318 turn off by
signals input from the third scanning line (Gcj) and the fourth scanning line (Gdj),
respectively. A current pathway exists from the power source line (Vi), through
the second switch 313, the driver element 315, and the first switch 312, to the

signal line (Si) when the power source line (Vi) has a high electric potential. The
13



capaci tances of the transistors 380 to 382 are |large, for cases in which
the parasitic capacitance of a node is high, and the like. A high electric
potential signal is sent to the first scanning line (Gaj) and a | ow
electric potential signal is sent to the second scanning line (Gj) in the
pi xel 11 20 shown in FIG 12B during wite-in of a video signal data
current, and the transistors 371 to 378 turn on, while the transistors 379
and 385 turn off. A parallel connection relationship between the

t ransi st ooppasitc isond8allystriionfrée pewehsaurpeilme, (Vohbasiadawt ¢lecteier petantial.

pat hway. the other hand, a low electric potential signal |s sent tq the

o))
first scariierfgrrengyalued isdhe valugiofithe vidao signglgtata cudentsatdhis poiat, aaddent
to th d ing | i i) wh lectric. cyprent fl in the. |ight
it 1 g BRATIETBES buirit walie dmBRER e S5t gl fSh ot Sithal Dk AGiveh

transi storcﬁcﬁﬁg and 38S turn on. A series connection relationship is forned
bet ween the transistors 380 and 382 at this point, based on the current

pat hways FI G 1M G80csPinealibkt Ieﬂﬁkti&@te%le%&n 328 bdig hh&e tttﬁ/oelﬁiteligﬁi is
identical. 27 For exanple, 'the first swtch 312 may adopt a structure
wi th trangkpladies] B&d. t Thd3frsobwitcls.31224nd thesdeeadd alvitdhe3 &1 arectuwiied vift iy t he
transistors 371 to 375 of FIG 12B. Further, the first switch 312 may adopt
a struct usigmalst imparéas fetnortbe IBSt scamddee dineA((@)) BAD, thorseaosd rsganning ling h
transistors 341 to 344 of FIG 12E. Note that, 5 whichever of the

st ruct ur e§GBf), respsctively, p HSE 115 pdbe ftransistgrsaipo freedriven plomgnts 315 are
switch 312 of FIG, 12A, they can be said to be identjcal-i ractice.
Ther of or e itometyalbapliced '8)Eanes Forechinpouaty g tishowieR A% the i o
t he ex €.:l [ d.14¢ - . . 1he
ot hodtor FGHE Suitsh, T8 YREOAHRER RibdaS ipar b Ko ok hir i Yind

el enent 31G¢j)theBthedfRirtN§cadiy fae {G4d)), 1éépedivblyeX MR Bren® '(p@ﬂﬁi/z?y eRNidts L O
the first "scanning line (Gaj) and the Sécond scanning line (Gbj) 1n pixel
circuits @lontrtiespovkSfsaiide LAE (W) tiouph dlic trandibiose3 vha, 3266, 3284 dnel IAH, A
high el ectric potential signal is sent to the first scanning line 15 (Ggj)
and a | owand ¢athé tLighbemitting cleingmal317swhemthe powke seemorinesCenriasg higle

(Gbj) during wite-iin of a video signal data current, and the first switch
312 and t RlecyicReiantal t chheappasiiers saturglly traetdhtherpawer sowree Hng (Wi)drs & he

f th tch,318 t ff. I | ectri tential si | i o th
first Lealfhl mearisebyiai aithe g’ Shlist 1 deframines e’ Brightiess Slopaft 1 o°

t he secon i l. | i W??Efq trie.current flows in the |ight
emtting e ?ﬁ@nwg%%‘é@ﬁe @Jééfbl rs tsz)\(/i\gf‘\lclt:ﬁfﬁéf?ﬁlathd the second switch 313
turn of f, whil eThberanbistdts 320hCIR0H1 4268 0arid B2 0PMat Btr 8k the3hdy dre] Sk

FIG 13A and FIG 14C differ fromFIG 12A in the method used for

connect i ng15 hee used paraldsibi sthenswtiniap ® datacturrentt ingo dheé \péxeleinetienpre3dst

FIG 13A 25 FIG 14C, and FIG 12A can be expected to each possess

i dent i cal inyenfion fsaedd(pridd)dedn Heet othpehard, dhe transisioss 326,308, §80¢.canddr ai n

synmet r the time in ternms of electrical characteristics).. However, if
there 2@5 %&M@U&i%ﬁhgﬁwfrﬁlewm 3ihare jused serialy yehegr eleriq pugent

characterjstics t hep, t he, performanc f FLG 13A _FILG 14C, and F|. 12A
W ovarylaegi e ER: ARl cBMBACTLr of the wikElnr Yo hedghe g
source an i i I trent i i Lhal I :
electric %gﬁtgﬁggﬁhg?éfey ?@r’ﬁ ﬁ%{e)Fﬁpglr@] ofﬁ%ghﬂﬁ?ltegélﬁ: gr‘?’s?@?ﬂ%s t ealtn

st ruct ur ethlePefofly ibéedmeb eI@f(Kz)?ﬁﬁ_nesbﬂi& cuftent RAIR Tglwh@NNREtlight 8ndtin
serial connection, and FIG 14C is the nost preferred fromin terns o
circuit peefrentandeverQprovided tharthbatedtrical lvhamsoterjsties Gf tHS Kansidtors G204,2A,
whi ch have the possibility of a slight inferiori t¥ in circuit performance,
are suder3Hib,1320e) and BROd) aretpresumed tpbeddenticaien In ggnewgl,oifitthe muskhgr| of

pi xel s. A third exanple shown [n FIG 13B ﬂ%f.f ers fromFI G, 13A only . in the
connect i oHARSEHPES SHuBkuringe the friveroelegentely i81eonsidered, tos,bgngh sheaj theal s

sent to the first scannin i .(Gaj),.and, t he secgnd scanni i ng. (D))
are st i | Batidgshiip, SECOR' (Y . " 45, by bRGyER BROGHERY Yt LG L on
to the fig; Mi Lin | I I L ‘b S
sent fo thecgSHan e i () Sufl SuliC; ShFE HEhhAlthy RoLBndive
data currgider an€ cBRditionstthawi &Rh 0313handranBRtcie C Wade SWHémticad 1 21ddifidalon,
while the third switch 1S 314 and the {purth switch 318 turn off. A low

el ectric potential signal is sent to the first scanning line (Gaj) and a

hi gh electric potential signal is sent to the second scanning line (Gbj)
when electric current flows in the light emtting element 317, and the
first swtch 312 and the second switch 313 turn off, while the third switch
314 and the fourth switch 318 turn on. 20 FIG 13B also differs fromFI G

A PN AN ) - - S ~NA I~ " ey



A fourth exanple is FIG 13C, FIG 13D, FIG 14A, and FIG 14B. The net hod
for controlling on/off of the first switch, the second switch, the third
switch, 10 and the fourth switch differs fromthat of FIG 13A. First, the
circuit of FIG 13C uses four scanning lines, a first scanning line (Gyj),
a second scanning line (Gbj), a third scanning line (Gcj), and a fourth
scanning line (&j), in controlling on/off of the first switch, the second
switch, the third switch, and the fourth switch. 15 A high electric
potenti al charpetdristisssent to the first scanning |ine (Gj) and the fourth
scanning line (CGdj) and a low electric potential signal is sent to the
second scanning line (Gj) and the third scanni ng l'ine (Gcj) during

wite-in of a video mgggllﬁﬁl 6 ,e f«l i tch 312 and the

second switch 313 turn the fourth switch

318 turn off. Jal signal is sent to the first
scanning |ine (E’li% gé}%ﬁﬁé}d@;@%@%ﬁg%nni ng Igi ne (Gdj) and a high electric
potential signalpiGs. $8No 1P hiredRgsand sﬁS@ﬂMg ROpikenBf (aC@isbla@nde\tlb@ ahlli 4 d

scanning line (Ccj) when electric current flows in the ght emtting
el ement 31ight amdktinbalcvidessf theipredenBideatidnf he second svm tch 313 turn off,
while the third switch 314 and the fourth switch 318 turn on. 25 The first
scanni ng |ine (&G} 2AdanchdBf ardibgmomnsliawing apixatdif)a displaysdeviot eddint o
one line, and the second scanning |line (Gbj) and the third scanning |line
(Gcj) ar ellﬂbé@mfﬂéé deivics ofribeiprefent MVERHORI rcuit of FIG 13A, but each is a
separate scanni t he II’CUIt of FIG 13 Thi,s s ffectlve in
2t tal ni ng. ot apl BTG Y SBetafiaHRmsiEngc pIReiad HiRBAY SFViEE At g
| i nes C . I jfficult to performlayout in

ﬁ(ffl ﬁlﬁﬁf@@}{ﬁggidreguﬂ%(; ﬁgﬁ%\eﬁ&%ehﬁog

smal | pi xe sinmul t aneously controls on/off of the
first swtch, tFPG§e@R%c§M3Bté}B dlﬁél@n{shilf(ﬂw g«égb«emﬁr% Hidp1dyouédibe ¢ %HﬂtaCh by
using only the first scanning line el ectric potenti al

signal i shghnémimngfmvfdcrcsftthe?mnnglvlehnen;( Gaj ) dur| ng wite-in of a video
signal data current, and the first switch 312 and the second switch 313
turn on, while FHas.thArahdsdbt aie diagra@mjsln(bwnfg)ummmtsmthb’hysm a pixel offa A

| ow el ectric potential signal is sent to the first_ scanning line (Gaj) when
el ectric displanfevicenard p ighhemittigadexine afi thg paesemetvestion; and the first

tch 312 and Q d h 313 t £f, whil hird switch
314 ankf the T oul e Gl BAHSGEE HUAMKMGA DA Gt LChRRERG! i sl e, sy

scanni ng ne (CGbj) are used, in the
circuit o%h@ﬁggﬁigk%d&mégﬁgg srésceénEFH\gﬁl“r?%lb one scanni ng line in the
circuit of FlG FIGR7AKSNTE 4 cﬁa%xemsesq{omﬂgtah@i%pia@y&mceléld)e@@wenﬁﬁﬁiger in
smal | pixels by the anount that the nunber "of scanning lines i's reduced
However, déwiceofitle preakmtaasetion;t h only one scanning line. For exanple, the
amount of time that electric current flows in the light emtting el enent
317 cannot be cEHEs.oBhedndy8Bewrsidiggramsc sbawing rcharmctedyingi af ransingrsof
two scanning li.nes., 20 T?e circuit of FIG 14A is the sane as the circuit
of FI G0 18RIGHripg drieREldNeRltyr turning the first switch, the second

SwiLeh, <o U1 EGSIAT B G Uel G aRthd e e el 10, 8igh g
scanni ng jjs Eﬁg(@?ﬂic}ea %Mr?gﬁ{ emitlf %merlﬁthg?p{ﬁ ; s PYvERNIGS af@%ﬁ)ﬂ%r olling

whet her eac canni ng turns n or o romthe rcu’t of 25
FIG 13A. The fFIGY. sCANMHAA0B e d rﬁm@%ﬁoﬁzﬂh? 4 fxéll 66ta RHbWahdBpryt he
, second switch with the circuit of FI 14A, whil'e the second scanning I|ne
(Gbj) condevatsande knlbwrdlight dnittimndetibe; f ourth switch. A hi gh el ectric
potential signal is sent to the first scanning I|nem(li and a | ow

el ectr3c pot ent FKps.shlgnie 11D yerdiagiamsghaseingn piesh |an@lSPla|yed€(V(E@} pndiar i ng
31 wite-in of .a video n dat.a current, and the first switch 312 and
t he secon’dg@\/ﬁf?’é‘ﬁ“%%‘“lcﬁroz t&]PrWtI‘BV?WQ hird switch 314 and the fourth

h 318 f. | ow, el | h
Seanning i ne. (B FutS TR bR bl e § b og g SFBY ARG fnd ™
second sc 'e’i‘ﬂntﬁ%@ge\({ jg)fth% <EhGhabEdGop current flows in the |ight

|

emtting efenent rst swmtch 312 and the second switch 313
turn of f, whil eFidpe 13N k6l 1SW 4rehdis nﬁ\ﬂldvhﬁlgszPNeU' of W displag ity Bn@a. The
circuit of FIG 14A is one in whic switch that turns on during
wite-in of a video signal data current and the switch that turns on when
electric 10 current flows in the |ight emtt| ng el enent 317 are controlled
to turn on and off by different scanning lines. This circuit is therefore
superior fromthe standpoint of stable operation. However, while the

CI rcuit of FI G 13A uses p- channel svmtches |n the second swltch 313 and

- rr N "~ A N " Y 1 o~
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313 and 319 turn off, while the third switch 314 and the fourth switch 318
turn on. The switch 319 can be turned off earlier than the first switch 312
with the circuit of FIG 14B when witing in the video signal data current.
It is therefore possible to stabilize operation. On the other hand, the
nunber of scanning lines is 5 increased, and therefore |ayout in small

pi xel s becones difficult. The t.ce transistors that structure the driver
elenent in FIG 15A are n-channel in FIG 15A which corresponds to a fifth
exanpl e. Tiphs epyiting dbviiéeobtherprazdnt avehdidn; Si gnal s sent to the first
scanning line (Gaj) and the second scanning line 10 (Goj) are simlar to

t hose of FIGs. T3Gs. MAiwhl4C act diagrpms shoivang aipjrel of 8 display dovickeanfd a st
scanning line (Gj) and a low electric potential signal is sent to the
second scadight aRittingedevass) of hamreggnhinveation; of a vi deo si gnal data current,
and the first sw.jch 2 t he second switch 313 turn on, ile the third
S tch 314 and THEST S3ALR LI ch IREIRS HOBRFE aDikeLdbh ditiet deuice s
signal Ls . O fir i line (Gaj) and a high electric

pot ent i gl @lﬁg%gﬂtﬂ?llngh%gﬁ#e ?%th%ﬁ)égéeggb%\&%ggghni ng line (Gbj) when electric
current £l ows i h Eght I e . LSt 4 ¢Rnel2
and the second 2:\}\,16{ c;elhd Iggg ?% nérgf%ﬁgrgr}%lﬁgl ?ﬁiaﬁgﬁﬂw&gfﬁbgc%f%wdat ?%g?
fourth smjehﬁhir%l&vﬁw@fm.pr&éat idvehtinsandi ffers fromFIG 13A in the
position at which the capacitor 20 el enent 316 is connected. Firstly, the
capaci tor el eneflG8.167Atamdek/RB hec dzgraygs shewiverthe disphatteightdesshaf sbighte of
the transistor structuring the driver element 315. Mre precisely, the

vol t age bemikig deydce af shepeeseneinysotion for atgases mmwdiich the eharaeeristieseof
closest to the source, .anong.the three transistors structuring the driver
el enent0 31BNSISWOrS plpelyring; griver clementchavebgeichapged -t nat structure the
driver elenent are 25 p-channel in FIG 13A the three transistors are
n-channel in FIG 15A. The position at which the capacitor elenment 316 is
connected t hergEongs A DESTRIPTION&F PHEPREFERRED EMENDS! Stors
that structure the driver elenent In are n-channel, an her ef ore
FIG 15A [Emlnsaﬂﬁn@{tfm@aéqqe than FIG 13A for cases in 33 whi ch the ideal
transi stor type is n-channel rather than p-channel due to nmanufacturing
processes. FromAmheutiinardpopixe! of aglisplhy devicei andpe light ennmiginigadaviice ofithel n
smal | pixels, FIG 13A is generally superior to FIG 15A. A sixth exanple

i s FI G5 1B@sandipieationsias gm,n discegtadonbewnasimenhleh BFAectoedbr i A sipeeidiat

flows in th;, driver .elenent, .of FIGS. 15B,and ,15C during wite-in of a
vi deo canSFATRIEO% aRiksh Oba disrlay disise e Aqighigmitng Wevise o fhes sl up

t hrough thy | N cl ULt S, Fkﬁl 2 e firngt i tch
312 side PJSV% Pg\%efseg%&!ai:&go&anl%ﬁgf),al@%\% e.esilc?ﬁél%sv%ﬁl ﬁs‘lh éosﬁgé ?Iys%rhi gh
el ectric pHAMdaond ¢RI MMniGT D tRE nufbet! SeRandignRd sHat@ring! eNdrivdh the
circuits of FIG 15B and 10 15C, however, the first switch 312 side is high
el ectric glehent13] is feod tivoctoSfeapat giveh @b eBddpldsde is low electric

potential during wite-in of the video signal data current. The power

sour ce2d i ne (Vi M fiest axdrnple islesplained pongdlGalApower source line, and a
power source line (Vbi) is a low electric potential paower source |ine.
Signal s sent tolbhPixd ddrdispesedradhe o-th rgwxand theyictly ¢olymnrs showngngFlG.1 5
expl ai ned, ,A lQw el e c pot.ential si.gnal is sent to the.first scanning
e ( Gy PAand e FieBh 1L ings Briighy g, (5131 € opyfa SSiice g (Vi ¢ REonBEE TG
scanni ng fd j i I t.ex f ' [ cur d the
Foanni 19, {4 QUL R92H L bepldhcl e anih 2P SAMRELBh RGN ARy 200, 1
314 and t1Re ;;ﬁk'élt 1 SHobkahiB Gt WA i9fthe [ﬁxB] ah Moot in FIBPLEA! bal spbenal is
sent to the first scanning line (Gaj) and a | ow 20 electric potenti al

si gnal2s sspeeifically blye traasiotods.scdhiei agnbistogs (ZbjandM2en whieht arec psoliamel,
flows in the light emtting elenent 317, and the first switch 312 and the
second swiaregspengd tarthcofiist whvitch tiBe thhe dtramsiston 33,4 vendht fse p-ohanmil,
switch 318 turn gn. Signhals sent. to the scanning lines in.a pixel circuit

of FIG 1¢erespands 4o the secpndiismdteh 23 nandh the deansistorndtemthich isingehannel sent
to the fi t i [ i i W i t ent.ial i [ i
ont "o EsBEREL R A ST SR bRl s o, SR g B

data curr i-r St 1 312 arid the second switch 313 turn on,
whi |l e the&@t}mspgﬂg\}\(}!‘&&%g%%%{lﬁg'fo rth switch 318 turn off. A |l ow

electric potential signal is sent to Re first scanning line (Gaj) and a
hi gh 34 electric potential signal is sent to the second scanning |ine

(Gbj) when electric current flows in the light emtting elenment 317, and
the first swwtch 312 and the second switch 313 turn off, while the third
switch 314 and the fourth switch 318 turn on. 5 A seventh exanple is FIG

A -~ N o o - o




three. An exanple of a case in which nis equal to two is explained next by
using FIG 16 as an exanple in which the nunber of transistors n
structuring the driver elenment 315 is not equal to three. Note that the
first swtch, the second switch, the third switch, and the fourth switch
are denoted by transistors, not block reference 5 synbols, in FIG 16, and
many variations are possible for the transistor connections, ~-mlar to
FIGs. 12A to 1SD. The first switch is structured by using two transistors,
and the second $achgatd slestrode itk tiagsiswirn gl dne4tisaosnettod to the keanmiuzgpl e
of FIG 16 whi ch neans that the m ni mrum nunber of transistors are used.

Swi t chi ng lige (Gad). c ohbre6apasitor @ 7rrarfarmsna Folp 1B starnthervltagsthstween e satel 326

ol eorri o aBEa Qe B ghtapSsGRns. o veinabied iS R MM s netEsseTd forn tRe”

el udes %5%%§¥>§?e§$%@%%?‘?"f099’%%‘*“ @% 0B B Ol A E IR I e
a transi sty B2de irglidt Ofles M WHCH R Sl UbhGMRAGIINHGL: INAEHIAR 2

transi stor 324 turns off. A high e ectr C pot signal 1s sen to the
first scard el i ne (Gaj) when electric current flows inthe light emtting
el ement 328, and the first switch 312 and the second switch 313 turn off,
whi | e the thirdAsiiw electdd potentisl signallisescnuttbthe sehnsiogriien@34j) metheapidtet he
nunber of transistors are kept, smal|l 20 in the exanmple of FIG 16, and

t her ef or e 1f| thowws insFipi 2Apiduringr weeds ofhavmiden $igpdr dalac suirenty| andeticon
I tu { t h t t
dof oct o g esatEy T E ety %pﬁéwbﬁaeq e FopfiSiohe B W yoiley ik obGalel he
li ght
F s T AbbAG R SR nl DB RIER R bR 30 o B R R B el *and
the light b§§'€dt(§d aﬁYéIﬁ%gH{W%{'e @ﬁ%ﬁ Biher MYRALA E‘%h‘%ﬂ@ctﬂ@ ()ltéﬂﬂall%%nta?lst hese

structures. ment od of drivi t he pixel

expl ai neds¢m tlarrtmdsmmngvu)ﬂe (l}aﬁ@vhenThl%cmdehrrahtomanuFtlﬁ tht emlttaigen as
an exanple, and the explanation is performed by using FIGS. SA and SB.

Vi deo si gnhlmaleSeamd thpdramsistors 2intb 23ghtn eoff, Mhllﬁgtlmpkrama;tons%atmms on.
explained first. 5 Afirst scanning line (Gj) of j-th rowis first

sel ect ed &/seale&@napctm mjathm&bm & Kranedi bﬁjWIePﬁéthHW%ﬁtOéﬁ 2 and 26mtthishown
in the figur ﬂlnthegzr Bhery of the pixel 11. That is, a | ow
el ectrix 88‘[“3 qsﬁ "(’I_t P SUEER R4t is output to the first scanning |ine

Gaj and gate (o) 6.:he rdic
E)ot Je)ntl al (E I eSeI ‘)%i;l l{F(’)hgfafnr aénosnlgls 85%%1%58{131‘?1&%9\&/%%“ tgé)l{eg?sptbc anﬁﬁﬁt%

E)H n _?_Reaéf tthé ArPRirNtlemht | B 19 ohidNSH ShP only Gthe WHafRirgS 1ie C{@ANGh. tHeUr NS
example of FIG. 2A. Further, the first switch is structured by only two transistors,
and the second switch is structured by only one transistor, a structure having the

20 least number of transistors. The number of scanning lines and the number of
transistors are thus suppressed in the example of FIG. 2A, and therefore this
structure is applicable to cases in which securing a large aperture ratio or reducing
the proportion of structural defects generated is important.

An example that differs from that of FIG. 2A is explained next using FIG.

25 2B.

The pixel 11 disposed in the j-th row and the i-th column is shown in FIG.
2B. The pixel 11 has a signal line (Si), a power source line (Vi), a first scanning

line (Gaj), a second scanning line (Gbj), transistors 31 to 39, and 42, a capacitor

element 40, and a light emitting element 41. The pixel 11 shown in FIG. 2B is the
17



video signal data current IWis then input to the pixel 11 froma signal
line driver circuit (not shown in the figures) formed in the periphery of
the pixel 11, through a signal line (Si) of an i-th colum. Transistors 117
to 120 are placed in a diode connected state, in which a 15 drain and a
gate are shorted in each of the transistors, when the transistors 111 to
113 turn on. That is, the pixel 11 beconmes equivalent to a circuit in which
four diodes are connected in parallel. The current 1Wflows between a power
source | i pexalVil) sharven ih&16i gBabut sh@«vosm‘:cnfwaﬂwbsf wangisto(s. ef Bie tranfibiGrs SA) .
After the current |Wflowing in_the four dloges connected in parallel 20
becomes sPed@y3%tuhich am-chamel searrespegd) tprae (i) §Wit§hsl<2t tquﬂranmétIOé%m c

U deo. st oAdl R TR | Rieharaslo CarerRO RS dik icton ey efhalrﬁ??éjndt e
{ransi st ofandibiort 3711001 1, QLMD EBGLEL Boape qmd' RAchCH) bpgores

hi gh el ectric potenti channe ransi s

turns og. trEH@lsﬁﬁﬁ‘@%C{lﬁdJBQb%M@ﬁr&ré cﬂz{rﬁa@ﬁ'&)trﬂisgoﬂé?ottﬂej&@vérseléﬁ@ﬁf agged
to a series state. A driver elenment supplies thé fixed electric current |E

to-a | i ghThenidnisisngr 49, aviEioh is f-chagnslptdmespordpah theofosirdy gvisel 18N advance so
that a transistor 120 operates in the saturated region at this point. The
val ue of the fi Xedhgate @ﬂﬂctlldéel ef alm)ﬁnansiﬁmr&lil to 88 isheonmdcted ¢6 thdirS7

vi deo signal data current is is because the driver _elenent is

struct ur eacwll?&u g €. tans.g@t%ﬁbecn@dmf?mehnﬁmmma% 33.to a7géf%r4% is t he
t I1E { t t t
PWi 1t hecomesisd B GaseoRt scanmas like HOBD- ucitiegtande ‘lahgl?'g%&?éo AeHEms a d
| Mb
ST DR A
driver cuf2n isl fot ﬁ%g?_ hEcés%aﬂyStoderm ¢l daphit¥y élte&én"t‘ 48 162 AsS"R! Which

current, on the order the li'ght emtting elenment driver current IE,

directly eidgstewaphtiyances olieh@ivaabisthie 38carpidRard iar%@ 2foaasenirewaich thee
like, wite-in of the video signal data current 0 becones possi bl e.

Not e t hat pansiicatapgcivanbemfmendrsdisrhagh, mdethplll(kyed i n Enbodi nent Mbde 3 as a
met hod for expressing internediate gray scales, .and a digital video nethod
may al so be enpfopstclestiic ppiential mgralas ﬁwtd@ﬁ%flf%écamﬂlagéwea(ﬁfwb@n%m ent

e i B 50083 yrnEBeenGabanu ikl bhoheed Snd T ARG TRIGH of ane
dat a cur otk Tend W5ERCRTeR, IAUELARONFHISB T NER ol wihild R BIRORR S

met hod in nesses are a over trme 1o express gray

scal es is3zqnves aih Jefl gAt ﬁ‘ﬂraﬂélr@mg{e%)ioﬁCr@ia?ioﬂ?ﬁlbc’&gtweéll YR RAhsNRIrY 38t he
digital video nethod can also be perfornmed by a surface area gray scale

met hod, i and\BP dh fdrineeduati thisypdigh) thaesd oh shaddeentoyhway.20 Osishieatheraliagl, ta0
expr ess gra%(l scales, or a nethod that conbines the tinme gray scal e method
and the shighedectsicqwotentia} signal és sast o dhe seanning ling (Gap wikoreskstric euraentt he

d b di d
Yhdgéeqsﬂ)ldgafwéf‘g\t&ﬁ? Jighh-enviting Slemt abzaiﬁéﬁ%;@ﬁ%“’w%s A ﬁ%@“@v@&ffn&hgl&d and
the 1 Sh e irpisiReREndngng TLTUE! gy @, ohidd t&?’ﬁisctgq"gﬁéﬁ iyfiHip S5, Sk fRaYy o
set to Zeﬁé?we%ﬂ@hé t}g{lﬁgl%s%% 'émﬂ% tth@g;%‘?xﬁsﬁé dt ﬁl%cclﬁrrﬁeh? Ythiodyf € 1 n and

store IWint 1 Xe evotae whi C transistors *17 to 120

of the driver e$ﬁﬁemn td{ft'hleanEF@tYoﬂ Pa @b hep | B@tv@détnpllhts teiris@tbisy38 and B9
signal line (Si) inthis case. That is, the video signal may be output by a

vol t age vl the,drivetr edementeld is oorﬁ&)llcdclmy usin thelfirst scapaing line $§Ghpransit thppi ng
light enmission are ex;l)l ai ned next. A second scanning line (Gj) of the j-th
row i £5setecondgcanmning ling (&b3) wikdl the example of FIG. 2B. ~ However, the transistors

controlled by the second scanning line (Gbj) are all not connected to the signal line
(Si). Further, there is a characteristic that whether or not electric current flows in
the light emitting element 41 to emit light can be controlled by only the electric

potential of the second scanning line (Gbj), irrespective of the electric potential of
18



out put from another scanning driver circuit (not shown in the figures)
formed in the 5 periphery of the pixel 11. That is, a lowelectric
potential (L level) signal is output to the second scanning line (Gj). A
gate el ectrode of a p-channel transistor 122 becones | ow el ectric potenti al
(L level), and the transistor 122 is placed in an on state. The source and
the gate of the transistor 117 are thus shorted, and the 10 transistor 117
turns off. Electric current supply to a light emtting elenment 121 is

cut of f astle fiesucannimgdind ¢Ghj)enildei anowitopStimiet thahtise hghvemsttingsdeinkeat t o

arbitrarily control the anmount of tinme that the light emtting el enent 121
enmits |igHt emits hahit caartheredere ba eonsrallasharbiearilydunienging sigaatsandepandsnt

row. The | argest advantage of this |[s that, internedi at ray scale 1
expr essi oftl ¢ e Sﬁéw@gﬁw Eaaiitg tbg‘, sgcqndrecagping sa1GHIL it O ather ,
there are_ al SQ gdvanha%es for.cases _in which internedi ate gray scale
expr essi oHla\nst B RSP al%lin;?&tgvr{xtgﬂ& og video signal data current, in

application to i : i ] SSd e:]i i ry; p am ¢
di st orta§| ons peculi alrlssl%{rhg'l%y 5%’3’%3?25 a%ggegZBl ?ﬁﬁﬁ%&n%ﬁ'ﬁdﬁ%ge@%g S,&%Yéq
exanpl e OExﬁreBéiéﬂ% ﬂe?%%%d(W@ﬁlmélg’rﬁy?‘%@.;ig'xﬁgﬂh%m afhid iPb&eusk Buffiient

di splay device and the light "emtting device of the present invention is

pr esent edniultifgrbp dicakendisphageisddifficpit xeithaitr £ méansf forhitspgingnipgiet ¢missivm
pixel circuit shown in 25 FIG 3B. The pixel 11 of the j-th row and the i-th
col um i sdetiogra celumnGscanning petjod rfog wassuindedidy agtime g s¢akthmgthadies i n
FIG 6 corresponds tq the pixel, K 11. A dotted patf{ern region is a ..

pol ysi | i capPied 1A an sgyEﬁ?nhéumapa pelysHicon; Eﬁ?,‘}fa‘ﬁ‘d G o HurHies inik ed
down tp the right, each denote.cagnductive. fil ns tal films aor 39, t

ey Bt Spaueits S5 EES R Spit WiErmddialt oty SR Pk TR of e asmed”

poi nts. : e e0] : . i

G 1 ng. Mg Bk YR HEMORa uriht, SA0REAG 38 ARNE Bl
scanni ng hhdehé Ee) in 8rder s §tobOd ynablict @istotidhe eanRdid! A& t?pé%?s%‘é&s
scanning line (Gbj). A capacitor elenent 83 is fornmed bel ow a power source
| ine (Vi)(refdrrteeKtiriea)sh. sProcs AM-LCIB2000appst+di2000, fordexamplee kegmadingar e
formed adj acent to each other with the same size. Fromthe start,

t her ef or edynfimsigatistotionsepesubiar tcheoldrtsips dsptays).80 to 82 within the same

pi xel does not tend tq becone 10 rge.. The "parallel wite-in, series
drive"l>struct uré“ﬁhert He ‘iffaé%lélﬁt‘)figﬂa%t% Bronesingw ogage i dhe Videa signal

duci i.nfl f_di [ i,gi nal.l i St b t.h
orural | y0 tiord 8 Gl VR aePwtols U B ST PTG 2t e
ol r | 1y A P ASE M CA] TR O LG URTp O et bk e (IPULARE alPenitdlE ¢ o

from the Reigd-imi Rhilel thePitePSistdronel iy thndutt@thi®iith Qhe | tra¥listemA3t edaby the
light emtting el ements becones even | ess significant. Mking the

di sper si oimacovrach equabtmah¢ anexirstef beltageedrdfhevet thaltianyistfr 23 dhaicfdrer s
structuring the driver elenent, as small as possible is preferable fromthe

st andP8i neccurs dutngiwidtetineofothievdata gyrrenge Qn theethprshangy thietrnasiston$8t ise

i ght 20 ittt devi . If the.di i i ginall i st.i bet. th
ol Ural i t yomectcdoitBt sower squiceling (i dhrongh dhe Bansisiatibnand dhe tagsStafnen
pLu WAoo . ' .

L, "SR TCUh RS chE bl (P Bk, VIF PSR bRl B S e
The dri vesyapikageras, be difsk ol g\é'&%géf&ugaf #Xo% traidikior 5 4RV (RE

t heref ore cannot be reduced. This conmes very | rtant 25 for display

devi ces amghdistghBoembpddtivelylavd o€shesamhel rdepothtal¥terags Wfprienvidea wigitala
strong demand for power conservation. Note that JP 2001-343933 A and the
| i ke @an dma cefrent eah hopdérdormedrectyaatcofateignuf act uri ng t he di spl ay device
and the light emtting device of the present invention. It is preferable
that the sour ceAdhdd examplaisrexplained pextatsing FHGt hd

The pixel 11 disposed in the j-th row and the i-th column is shown in FIG.
3A. The pixel 11 has a signal line (Si), a power source line (Vi), a first scanning

line (Gaj), a second scanning line (Gbj), transistors 51 to 57, and 60, a capacitor
19



40 plurality of transistors structuring the driver elenent, but symetry
is not necessarily essential. Further, if active |ayers of the transistors
80 to 82 and the like are fornmed by a polysilicon film then it is usual at
present to first forman anorphous silicon 5 film and then performa

pol ycrystal |l i zati on process. Polycrystallization can be perfornmed by a

nmet hod such as |aser irradiation, SPC (solid state growh), or a

conbi nation of laser irradiation and SPC. If irregularities in the |aser

| i ght i nt element Shdandrelightemitting sherentay% nbie pixgk 1tgheownan\FI&mdi isftbe
cases where mcrocrystallization i erformed by irradiating.|inear, shape

| aser |igHixgihtd shown dg 4l 4&3,3%@ Sﬁpgﬁtﬁch#&?HWiWééﬁan%lﬁ%% iTL%é‘iﬁ‘I"é'rsquﬁes

in the polysjligon.filmwlt appear, and |linpear shapg isregyularities will

hus  develpio 1 Siich et RllreorR o EHrs il LA TEH: BAbbistE sth oy

shape irr l.ari.ties 1nit Il St\Oft »C t &L Sit i1@S, h :

enpl oyed %gllrIli C? hllé 111%2%1‘#&111 gﬁﬁrE§ canh!sttrcl)g(h [ %%%’? ?oﬁ“vtmé% hl%f eaélge%l% ?gﬁstlﬁgy 5%?

ar r angegeRyhigh lig ptdhannel, cbhespomiRSothe tisird Shviteh Urd. NOTAO R aAib 68 56 a8TST -

The |l aser 15 light scanning nay be in a vertical direction, a horizontal

di recti on,wliichaardi p@haaheldicoeespomd ito theedpvaceksnaft thnuThet twansigoi 60,

di spl ay device and the light emtting device of the present invention.

Furt her, Ivekich i$ ngihanselaooirespomdy tatxofdusthpevitar h8d twice, in the vertical

direction and in the hori zontal gji rection, and rrai/ﬁefl so be perforned_tw ce
§

in a diagonal diia8tgain deetrdengt dbsuiransistomnel dppey iy cgAredied g thafitshwer

o1 a0 SeshRTRl SABCE 20l SRARRCA T ARG MR chbdts e
LS SISO S, Bl IP DO P ent 55 il e A

y-directi gRe vétafEnbasktdER icalddRd 3 scitc@OATRE radisistoS 56.UC NS tRdt it i€ not
di splay device and the light emtting device of the present invention is

expl ai ned alwaysrheckssenyt tdVibotien 3hb' capasitogcleinfdmt S foo cdses An verelimhe gate t he
general structure of the device, not the internal pixel structure, is.
expl ai ned capdcitanTeseofithepiransistord 5@ andb 7 e largghtfor pasesiingvhiehitbe pafasitie
present invention has a pixe| portion 1802, in which a plurality of pixels
are arr an§apagitange phamodeds high, apd the kst rate 1801. A signal Iine driver

circuit_1803, a first ,scanni L.ine dri.ver circuit 1804,.and a secon
scanni B 1 ne oA bish eFAER Rty et ¥ Stdndie e SRnit i R Tty o
t he pi xel t410 eatA NGy - and s] pl.i f

e 1 Xe! pRANUTIODAPT, KBS il uecatitoPARAL SRl BURPLLLE RATVAY
1803, andthahlSiseransi NG lsuneudr buerwkilé Ciet eradidtbrand &ff9. offhe &i gavalle] i ne
driver circuit 1803, and the scanning line driver circuits 1804 and 1805
are i nt egcahmettion tehaticmshiypbetwifenHhe. tratkistorst 56 had iz sefarmedvanthiopoi, i s

not limted to this structure. For exanple, the second scanning |ine driver
circuit 18eseden theecwrintipathway.t cPndhe ether handea dowradectricpotential signal icui t

o R VT L5 Bl o P ol B0

i i i i it.18 i i | G. 7B.cT, i
2210 R4 Shshe ISR RIS I P igBs busgR "0
buffer ci P\%Eries]c%%ﬁi%tgkid: }ﬁatigr?shi[%{ Fd%hfed%lﬁ%&bglii\? ;Plrfagﬁkﬁrs 5B and 48 @ided.

The shift register out puts ses sequenti ased on a clock signal
(G CLK), poiitOsdsed driahé edrrshgpahwagr CLKb) , and a start pul se signal (G SP).

The pul ses undergo current 20 anplification by the buffer circuit 1822,

after which thelNote ¢hat mplow elecooapotentjal sigesl is sent to the second scanning line
25 (Gbj) during the aforementioned period, turning the transistor 60 off.

The amount of time that the light emitting element 59 emits light can be

arbitrarily controlled by the signal sent to the second scanning line (Gbj), similar to

the case of the example of FIG. 2B. Namely, if a high electric potential signal is

sent to the second scanning line (Gbj) during light emission by the light emitting
20



The scanning lines are thus placed in a selected state one row at a tine.
Note that a | evel shifter may al so be placed within the buffer circuit 1822
when necessary. The |evel shifter can change the voltage anplitude. An
exanpl e of the signal line driver circuit 1803 is explained next using 25
FIG 7C. The signal line driver circuit 1803 showmn in FIG 7C has a shift
register 1831, a first latch circuit 1832, a second latch circuit 1833, and
a voltage current converter circuit 1834. QOperation of the circuit of FIG
7C i s expledément ST hamdcthecmansistbr BOGurmdCon sthesteahsidten S6rthtwyamg off dngdithal
time gray scale nethod as a nethod of displaying 42 i ntermedi ate gray
scal es. THight eimitting glesnent SBstops emitting hight.e sHospyent onoel thet light ramitiing ¢

ck invert si gnal

(5 LK) °ei%éeé8§§a$?€a§§| 9siep &lﬁ%@éiiéﬂﬁ'.théiig%c%mﬁqé% enleqm% wgﬁdth? ch

. it 183 . 5 . S i . T
W th the gurSEHEFERR GRS anvidBlaTend] g kbbb i hERE B RPE e, i8R SLon
the final ‘I!H@ej(e{c]nﬂéeofflflr(ftﬂiat ch circuit 1832, a latch pulse is then

input to the secon atch circuit 1833. The video signal, which has been
witten into eagtheCRlauives Of tHaefdct rhht Hrt GMotint @fi fim&8ddt thé ligh€emitting —
transferred all at once to each colum of the second latch circuit 18 b
t he | at ch eldingntl Seemitadighit daa & arbétrarilyheaitrdikesl inethn gixendiosnr byl RIG. 3¢
second latch circuit 1833, then undergoes suitable shape transformation
pr ocessi nds isimilae to, she ggample rﬂérEI_G-c%&veFFth@F igj it digcomes Fuossiie tp perform

transferred to the pixels., On data ijn the video signhal s caonvertedq.to a
current famﬁfmaﬁi@teogrfam%qaée eXpresion; by iattgnsogr@w@a%ommw FuTihesy 5 Ay
current . anplifi i.on. After the l.atch pul.se. the shift reqgister 15 7831
and ¢ ndo 7 gl Uit BE cptdl i pEh JRlFheltE Syrak el ekbresS¥h Sischerdprt
video sig : i r N F : he
o gnan °1 Pt &0 4ndi0E IOY SigRFUR Atfert] fo AFRTAHRH (o TS HERE i Blor
struct ur e apBYhOHkE HEBrdelr t@@tc@i@rﬁﬁﬁ@ﬂ@dpﬁﬁﬁisﬁqe@_ﬁﬁm hsld ey @¥prhysFurt her,
ot her structures can also be used even if a digital tinme gray scale nethod
is 20 enpl oyed. TherttzdistenstS INMpdet 6f-thef fist switoh 12hendpthe secdnd swich il 8namad e

expl ai ned in Embodi nent Mbde 6 using FIGS. 8A and 8B, and FIGS. 17A and
17B. | n otlretrangistor ©f) off thetfourthssveisgl 48 406 srchaanckaadghe temsistarayeof ¢he

expl ai ned i.n which the nupber of fransistors that cture a drive

el enent? | éhlf%wt?ﬂemslaébp %re;n%il&é!tle il dn Shopr, By B HE L 5FuR dlrerhom nown
in FIG 2A. (Positiv negat i i recti.ons are ri |y set,|

s, oA DablaRblenth At EAhd 3 Roh e BPRRRR, pBbfekpatig it
negative dj i i i & i : i - . her,
tho 43 SRARELIGRS Yt tr SSRGS in ORHLARE off ROEpRARUBTRORRIEY QIR 1ot
to an idegypegurve for sinplicity, and there is therefore a slight disparity
wi th actual transistors. For exanple, the channel length variation is zero.
Taki ng the el ec faurthotxamplalis explainedaext ssing Héu3dd as a reference, a gate

5 electric potential is taken as, Vg, .a drain electric potential is taken as
vd, andd an el ectlhe PikglrHedispescshinderiehseshand e bth selugnuisthovar i KlGs

k . 8Q4 in,.Fl SA d 8B | d-Vd ch i i
Lorons ol HielPRel T e ansiinaling £, £ poBAf s fing, Vil pIMe SRLRME i
d d . - h - ° . 1ti Vi A
Couar by LKE (Eip, Bl A SRORRE Tabl Wahs Ridie™ Id 8, halfiBsH ARl 21 °

structuri pRnidhe 88! h®h 1RIhe CRiitin Téf]_@ﬁlehlﬁ g4t hﬂ"h@ﬁiiféeldﬁsmrﬁﬂﬂlsr@.tjgﬁls Itiﬂf ve

805 reflects the franm%ltor speg’l ic electrical characteristics (fie

ef fect nopixel 1¥,shobvmciaPIG. YB| bagshow ypgcifically bgrtransisioRo! dhdashedistand
doubl e dotted curve 806 shows |Id-Vvd changes, under a condition that Vg and
Vvd ar e2eqihitobip, situch iang) préleangial, eccoarespone talthe irst switchhd2ot Adhe toansiysdrs he
two 15 transistors structuring the driver element. FIGS. 8A and 8B axe for
gr aphi cal 9 tonv8stwhjshi 21§ wrchannek fareespand 10 ¢ha sesond sty ddepndgtheyer
current due t.o the "parallel wite-in, serieg drivye" structur t
resent | HoBTitobn o Hghel ArEhaEh orEesnans randfe (Big" StHEE: BB nefhiene
driver el ess ofi j¢a teristics. FE Aks an
exanpl e Oﬁ-ﬂgﬂ%@%ﬁ??eﬁ)l ﬁgvﬁlﬁéﬁ%%%d?ﬁ@regné%ﬁl 0’?‘ ﬁeﬁ# :ﬂ%{ SP‘ZF i gti:%%le'nﬁbll ity
is partic i 4 : ] i i n exanpl e of
a case intl"ll it%)éSlts é%?h%éﬁfg&] &g??%éégc@%%@ghg%ﬁg}eeﬂéggh i%ﬁbdgrs%?cul arly

| arge between the two transistors. The Iight emtting el enment driver
current for each case is shown by the length of a triangular arrow synbol
of triangular arrows 807 in conclusion. These are 25 explained in brief
bel ow. First, consider a case in which the characteristic curves of the
transistors 38 and 39 are both equal, corresponding to the bold dashed and

I - ~ N - —— M T ”~ A . ”~ ~ e 1 ~rS 2



el ement are shorted due to the transistors 31 to 34 turning on. The
operation point of the transistors 38 and 39 is therefore a point on the
bol d dashed and dotted curve 805, and a certain point is determ ned by the
data current value I~,,,. The operation point is here taken as the

i ntersection point of the curves 805 and 801. That is, 5 two tinmes the
vertical axis value Id of the intersection point of the curves 805 and 801
is taken as the data current value IW The transistors 31 to 36 of FIG 2B
turn of f when t l@achiggite eteeinoderaf the gransistensi Tlsta i7ghand ®Aiik eonnected dpdhet or s
37 and 42 turn on, The gate electric pot né}ﬂéf of .the transistors 38 and

39 are mitHfhssraaingsline (Ga)t hé) galghlaetEo ansisters f@ e /90s gpnrected,

he sat ur do db¢ PR Scahaits ne (Y o somdtlorcHRRRRE 2 ae o gRE 2 0864 e
transist O%t(%ﬁlggm%r\ﬁ)tlﬁ%e 'bﬁ.{x&r@&l h’g??et é’rLdaﬁ %ﬁuk@%f‘lﬂe trafiSistdd 808 a6 %anat ithide
u g on by t g el trs

transi st or ring em s e Light emtting el emen .

expr essed ny alvifysCdcé8s 29 1o fond thB&apciust QBAEAEBS o Chéesdh wm%htther@t@t or
39 is expressed by the clrve 803. 15 Each dotted line arrow mark in FI G 8A
is equal ftapidiantengrf thefrahbigtors G0Nt 82 akkilarpg, fargkdses im sehioh thy paksaitid ght
emtting el ement, the operating point of the transistor 38 is the point of
cont act beapasitancdof ninglde iehighofand itke likét si de dotted |ine arrow and the
curve 801. The light emtting el enent driver current IE to.be found is the
ordi nate of theAdoM eleciiqpotgntialsignalds seat torthe firgtscapnnigg ling(Gay) prd e | i ne
triangular arrow of.the trjangul ar arr Q7. No that,siml ar, .

|t or et | SPEARG seeBping ot (ORTEM BePixeR1T g% b FighoBuiti wiferinta
driver, cu (P t i I o} | i I r
arr ow & VIER sipll Bk Bub BT il tFans R Mo TERATA MG B
transi st o793 dagsl tifacofEhanaphilics chinéctionerePdtidn3Rig beeatt@E tBhsptersegnial
then the resulting light emtting elenent driver current E to 25 be found
becones ore82dsifotmed at tids paiet, bagodeod tivatueentWWathieay., Ovnthedgthemhawdiea i n
whi ch the characteristics curve of the transistor 38 corresponds to the

bol d and Hightt¢lectdictpatentialrsignd (6 sentrtd thascaimangdiner(Gsj) whewelestné cuitrent
transi stor. 39 corresponds, to the bold dashed and, dotted curve 805, The data

current vEoWS invihedighiemitiing elemem B4 298 e dransidersapb i 78riutthpily whike

h i,Sti 45 the t i st. 38 and 39 th. t
the. culyeBolndigtors SHL U5 % dertiont n orStas rodfefiien FolsUBPSHE & SAWE and
39 that spructinge S}H%‘Bsﬂ{drél %b.tS'S%”é‘?.’iﬁis?%)fhﬁ% Ease%%ﬂ”‘fh% aﬂ&rnggqtﬂwy. ng data

current wite-1n. e operating point e transistor I's therefore on
the bold and dog®hiRhify 6€eheotrankisters396 to B2hithe PR AdhentPS I cAtrdIR&
transistor 39 is on the bold and doted curve 805. The sum of the ordinate
of the opby atsinyg thpoifirit sfanning-linea((kdjytaad th8 seodnd Iseamidg liiec (Gbj)t imethe
operating point of the transistor 39 is the data current value W The

oper at i ngeyunple off FiGe3Br akbowever, U8 transisido: eordealtadeby the s¢aondr spaoningn of

t he curvef 8083a3d 802. The operatin goLnt of . the_transjistor 39 is.equal
to t he2tolme s aatss Nt Coprecded ng SB ntigB?l dine (Snsi Epghengthese e ones

Ehel T gnt gl nEl Rl ERRE QRARE Al B pile ool ih bl Bbe """
potenti al émming RehERNSA 36 bt ﬁgpﬁggeéﬁo@ﬁfvmlm&ﬂ f@meaae&ﬁicaﬁotkmélroft

val ues during data current wi The transistor 39 15 operates In the
sat ur at ediheefiisp Bcadttiig 1ine (Ga§))tandBahtienottsligRNby ofly thel ¢lgbiric pitentidleof
transi stor 38 operateS in the unsaturated region. The 1d-Vd curve of the
transi st othe3scabndi seannightliremi(E6bjlon Hye taneount gbff tieme tduring ethsckerthei Bght
expressed by the curve 802. Each dotted line arrow mark in FIG 8A is equa
to the23 e¢mithingrelemen 84 emith dight camdhenstore iy abitradilydeensralatbby s¢ndlinge
arrows is a case whereby the bgld double and doubl e dotted curve, 808§,

cor r espontignals indepeiien Sfclfiestirst scappagohng N&abr%éh%ﬁﬁor%?cwg divenol d

and dotteg.curve 805 cqrrespongds.to t haract eri.stic rve  of .th

Cranst st o034t fhe BoieEEoHBRAES i T SOPRhF g THISS sPhibffome
emtting erating point of the transistor 38 is 25 the point
of contaé?&@g?ggg%ﬁ?ﬁgigight end of the left side double dotted |line arrow
and the curve 8PRe fdlléwingativaithidd fhHerefoed@ah b bbRinedUsingdithé Anicuheff ound
is the ordinate of the double dofted |lipe arrow, nanely the length of the
dashed line triangular arrow (left side) of the triangular arrows 807. Note
that simlar information is also provided on FIG 8B, and the |ight
emtting el enent driver 46 current |Eto be found is the length of the
dashed line triangular arrow (left side) of the triangular arrows 807,



Further, investigation of a separate case in which the bold and dotted
curve 805 corresponds to the characteristic curve of the transistor 38, and
the bold and 5 doubl e dotted curve 806 corresponds to the characteristic
curve of the transistor 39 Ean also be performed simlarly. Details are not
di sc;:~~ed here, but the results show that the light emtting el enent
driver current IE to be found becones the I ength of the dashed |ine
triangular arrow (right side) of the triangular arrows 807 in both FIG 8A
and FI G 8bne Uitatithe diglit eimottingeelement B4 emnisclightheanbabal barbidcully eodtotled
curve 805 corresponds to the characteristic curve of both the transistors
38 and 39 iedhe Pixd Yeskown|inrklo.i HesThabisedirsttiebeeaynes possibly tohperfeme
ement driver current IE.to be found becones, the t h of

| i ght i tti J
the s nort ibleelefiafy Goi, Seu PTEsion Py ising 4 ime Sy BO% Py EReRcmA

and FI G « 15 [{ne. of w; di Si: | erJ sti t he
transi st o?@%& gﬁ%) %Etdr%a?orstcfl%gt lljr?e&ﬁ%(ﬁa-l él?tlg %F&gfeg%é%{ﬂa%c?gé r%@?%géfoz]dqlgn
the Iight _p%mo&ﬁlbaglsﬁ{gemaﬁamgw&éo SighiPitalcarieAn iReppaetidd mﬁxgelslsq%%hs
of the triangular arrows of the triangular arrows 8 in FIGS. 8A and 8B.
Nar row anghfis¢ion el fHRSlikerid odee tarme dgnanies d&isktions FlechliaBAo didd §Fpe0
are used for conparison. The narrow angle arrows denoted by reference
nuner al 8@#&pdays.the results of perform ng investigations simlar to those
above when the pixel circuit uses a current input nmethod current mrror.
That is, the na#k bifthexamplasis explaingedwnexhusingddfedd.t o the 1ight enitting
el ement driver rrent iﬁ?mhen is&ghsions in,the.characteristics.sipylar
to those above XedXpltldisporsbin t ot oM ard dheo}-th golumpisshawmin HGy or

nvest fartanet Fop Bt A sy SighdfibETeh; 7 slv PR TR CPOTR Bt ocanring | o

the w de g@ngl r lg AT
driver cu?lrlﬂg rgtei a?)’l,:_ a\j\.ék%gﬂﬁ@ ?g%rg{r]g% éﬁg 1 n ﬁ:t’ ﬁiﬁg %%gcg'tlg{r&it é(?jipcatghsii‘%’ﬁéa%gh%ose

above exi sleniaitVidan ahd @hliglgrerhitiing eRingsiR MOSAr MY pike DS ishowhsSinFIG] i 44 é¢ ent
pi xel s. 47 The foll ow ng point can be understood by conparing the

t ri angul athearpixads 180showmeinn&iGoviBinbhe showmsp8iificaliyn byt Heansiddersangltee
arrows 809 in FIGS. 8A and 8B. First, with the triangul ar shape arrows 807
and the nHiepgisioan §iletoa94.0ubich ep-chamel, eprrespendttprife dirshewitchrij2yerThe
current | E becones_a constant whether the - characteristic curyv th
Cranei L1 oFanIStarn o dar 6 WHICh oy brebagnsly EoBeRols Gy retrpRASWilg: £ ancho

di spersi op, J jsiic i i.LhLn 4he

oi el e rehoF e 1 nShabneh NortetBopd AT e ARG ' S PR e
constant @¥Rsis@is QOb'tbel@},'%chﬁtﬁeg%hi}ﬁicli‘, & ofili "B UhE ritidr eMehit i 5 ENt

i nput method 10 current m'rror, and for the "parallel wite-in, series
drive" piTat tenssirt10d, whieh v eeaatndl peanésponds td thesfoarthfswdtani8.t o reduce
the dispersion in the characteristics between the two transistors within

t he sanme pixel . Exth gapoiehactiogleent thentriapsisigpeGloto H4nsacanhected be tholfirage

i nput et hod pix?] cirgﬁit. Fbmezfr, i f disgersion in the characterijstics
bet weetl t feannipg dingnéiabor & LatGclentrpdenat dhedragisistors 8xter 99 anbl06 1s

di spersions in. t light emttin | enpmt, driver current |E one.l arge as
shoun by Pamadiigd s ikaSE s 4o Gat TGRD. D aradihf Plrmiroe 0P a0

di spersiop . 1St e t ; I A sane
pi xel appgarrb[s13 Frpnt(:as te(%gg ;’l}ﬁ %NI%'E) Hﬁg%gﬁgipg’e(@mﬁc%tg}ﬁd ?ﬁgﬁl;%ggg%ﬁet&g\éﬁrstrt@ngblﬁhput
met hod cuNo@Nthallif isOfot dIWa9¥ nkESBasAREfornt IR @paditér SRAEME 10a2for ldaSes in
di spersions in 20 the light emtting elenment driver current IE will becone
| ar ger t hwhidhhdie gatencapacitantdseol did agasistopsitl00etohd03 pirx dargel fouichsesl im t hi s
point, the influence of dispersions in the characteristics between the two
t r ansi 2% owhich thigiparasidc sapariiahgepf a node énhigh, sugpphreekad with the "paral |l el

wite-in, series drive" pixel circuit of the present invention, Wt
current day di sé‘l lgy elegiricaotgnal;signal issentio the ﬁéﬁhsewma#@ﬁé&%ﬁn%q n

t i st h teristi he .entj bst i I h
that wi t nigrornccanoedE o8y aghe digflcle Shave S 4 dEng BRI b4 e
two transy{tgrsh ﬁ%étdéh{‘ IREnSAME R Xhsiboed 8195 VRER oﬂ%vlﬁl%cﬁl%‘%ra?ns?{@&' em
in practice pr3%| ed tfRar it s suppressed’to a simlat extent as the

" par al | el ggvanHer 0@ tudebifes Alrgayfllel dondlcion GlatioféhipSetesR aRE trahswIb#ON.
48 FIGs. 17A and 17B show an exanpl e gf conparing the pixel circuit using

a



current input nmethod current mrror, and the "parallel wite-in, series
drive" pixel circuit of the present invention. First, one transistor of the
two transistors within the sanme pixel is fixed to standard val ue
characteristics in FIGS. 17A and 17B. 5 The standard value of a field
effect mobility uFE is taken as 1C0, and the standard - value of a
threshold value Vth is taken as 3 V ~!''he value of the brightness of |ight

e SS1 o0 i, L TUh 3 S 37 B e e B Elen RS ER S b
bili FE ied i . f. 80 120.. d f h

oot 1LY 5B HGe ER hO-RubrSa SRR 42 BB R R R e

for 1ight em.gs H%st"ﬁ%héﬁi%ﬂfg@gﬂt@%geléﬂeﬁh?ﬁst & {AE tARLR 9gat\t};£f%ufeu§n off ©

when the two transistors _ same pi Xel "have standar _ _

char act er ivghil€ She afhsidders099 UHANEOE t62h Ush.i SA- d&iksWBSinddidnPteiflionship us ned
off. FIG 17A is for the case of the pixel circuit that uses a current

i nput et Horndd tewweemtthei tramsistoandOF| (3. 103 Bati thif§ groint)ebasad eomfthe hearrent
"parallel wite-in, series drive" pixel circuit of the present invention.

Di sper si opaihwathe characteristics between the two transistors w-thin the
sane pi xel depends, r_eat‘i)ﬁ/ on manuf act yr.i nggprocessg\s. Hovvev%r, wth .
present day stamd@fehingf 4be Jransgstarsod88sEy 103 0hether driveneelement Jox fgct
nmobi ity uFE, and.for the threshol d.value A as,shown in FIGS. 20 17A.and
178 ar e ngPry RS D uyhE bR eafraE 1ine o, B BCHRend scntng s T T
of di Pl ayy ihE SGUbIL FCFIGNAANC 160 e i ihsRiod iRrARY HF AL QRERg for
the case o e prxel circuit that uses’a current I'nput nethod curren

m rror 10 O3carifin@UhRy %(_fi'l?jf)chre ifot ©dAn&&e8 a8 Nthe hagni15i 6941)] r FREHEAthélees £an
be suppressed to wthin"a range perm ssible for practical use with the
"paral | el chafaceeristic that ivelketties e 'ngui slettri caneht of n2ddet e flowesmnthe light
invention. Note that, for convenience, the sinulations of FIGS. 17A and 17B
wer e per f emiithgelementd05 40 emitlight degsynotdiayegekapionttp 4he ekctiic potentinliofl
paranmeters. By varying the operating transistor operating voltage hy

changi ng tielifstseanaing ling (Gajd. ang catube gaptpled by andy, theClestiic patgntial of

i gher i SERERE sniRReling ACRE TRobrimatny of MR il SvRHCmESEERT
whi ch i . i i | at i
i S8 CRTHR B O SRS B EELY RAIDN A oEAIEY ) SRRl e e

! . \ wever, simlar resy .
est abl i shegtdpehd&mssrstht First dahfihgt e 6 tRd sddoRAScaAMIngG 1theS(GHG v FHg

N
the driver elenent is three or greater.ﬁﬁRIote that the effect o(; reduci ng
di sper ~: ~nimd othehéhahifheaime af data atrras vodeoimes Taskesindtarttbehe exiapleodf
transistors n structuring the driver elenent increases. Conversely, the
appl i cant §16f 2Bhe present invention have found that, when considering the

structure and characteristics (including electrical resistancge and 1
parasitic capac%ﬁ%@ OWfna Yar?g%geéﬁéntbr?é’t?tflw&,d sincehgaMant O tf]‘lwr&a“ e

h de ¢ . b .
manut at (bt EiRe BeReh RS SR 1R M R B EoRBtRY T s BRTharndy of
COLED el engng;S 44t TRatPis RS Beédthed ?%_sﬁﬁ}eatcpgﬁff%% MR diNE Srahescanual
to or greater than 5 tinmes the Iight emtting el enent driver cufrent |E for

cases i n ekpebsibhdynistisentimdyeytscale metiridh| iRgdtes, this RIS b fibfodicapdsay
device. Setting the nunber of transistors n structuring the driver el enent
on the or tewhi¢h 3nteombdiake gedy sealb askpaessigrh iupetfotmed aising affrematogvedevases
in which a hi Igh utility can be achieved with other .values of n depending
upon t he 8igapl datasayicad inApplicationto dnpulspdight emingomand dhe likgrinpader fon
addition to the fact.that ideal, .val ye foré}.h transi stor 20

char acter $'opi@yfagte disterions P%&iitﬂg‘r‘?ﬁd RERSA1BPIa¥S asi ti ¢ resistance, on

resi stance for rsa}gali &a%é??%Q@gf‘ﬁ%“&g‘ﬁﬁg“ig%\%%@ the Iike are ignored.
Yo) eénce.

In reality, these do Tmp I ver, this does not change

the fact that tige h@)\?;élai!ﬂ &ikﬂweidt if"the g-tg%kﬁﬁlcﬂfﬂeviet"h %luﬁﬂ@is@h%gg{‘fn FIG.

invention is effec e I n suppressin isplay irregularities. |

[ Enbodi medB. MXtde pikel 11 has a signal line (Si), a power source line (Vi), a first scanning

line (Gaj), a second scanning line (Gbyj), transistors 111 to 120, and 122, a capacitor
24



I n Enbodi nent Mode 7, el ectronic equi pnent and the |ike having the display
devices and the light emtting devices of the present invention nounted
thereon will be exenplified. 50 Exanpl es of el ectroni c equi pnment havi ng
the display devices and light emtting devices of the present invention
nmount ed thereon include nonitors, video caneras, digital cameras, goggle
type di splays (head nounted displays), navigation systens, audio
reproduction devices (car audios, audio conponents, etc.), notebook 5 type
personal &lamentela3, agdrﬂellglﬁcﬁmﬁ@sg eimn@rstbl?el i nFlest el dh shewm wak ko (41 lis | e
conmputers, mohile tele hones Cc gane nachl nd el ectroni ¢ _books,
etc.), i rré'@fe Pr‘é?)‘r JU iR WeFiGes léqm‘b Wil SRCGiTCalyrBY rEatRPEm The

Fecor di ng BRI JA TR IT AR e Sufiel R ERE ARG Bls sFUATAE' "Phd "
di spl ayi n@rah?l@tdrgﬁlqg %ﬁefﬁ)f&hlcﬁ’h@c?a?a]ﬁel é%‘?rcshB?@% the é&fnd ﬁ"?ltél‘? 13N

el ectroni ¢ equl pnent ose’screen | ten viewe roma |agona

di recti 9nangithe Gafsiviodd 18N@hRh0k nutines, doRARpERdS @Sthe MRiRd svifch 14he Thght
emtting device is desi r abl y used. Speci fic exanpl es of these electronic
equi prent transistroWi7ito F205 whichFire p-8Ranree] acomespond tehihehdriver dlemsnegxanpl e,
is conposed of a frane 2001, 15 a support base 2002, a display portion
2003, a s{baKmnsiston 123 ool js prohanied, cmp@apomésmﬂmfombsswml he |ike.

The display device and the lig mitti n devj ce of the present inpvention
can be used in Eaeh cgaéf‘ppkytrséﬁtqfdﬁemm%&s tHetq .%ﬁtls é‘ﬁpflwtﬁg tadhe dEst s of

possi bl ¢ FBHE R nnes ot HRaBodo At Br R ohde 2o PTegbdtos st a
di spl ay, 296(9)31\{1' SGnni! Fod (8hj)! hEI‘hEEi{a 6'1' él@ e'n[‘qwgﬁ s 4 Hﬁe%%@r%

devices f i splayi itg 1 nforfmati on, uc or per conput ers,

recei vi ngtheWwslifadsasicenth gatthridos s@dl\&réﬂ ﬁierlgansﬁt& 198 | Note thaiit & not 111
camera which, in this exanple, is conposed of a main body 2101, a display
portion 2iBPaysanedessae-toeforiny thegcgmudiioorel@hbnt 125 fopeasdsi on wheyts tid @dte an
external connection ort 2105, a shutter 2106, and the like. The display
devi ce andapacitaneeshe thei tranisigorseMi7cle 130 ateclapges fencases i nwhich thepatasitios ed
in the display portjon 2102 FIG 9C |s a notebook type personal conputer
whi ch, i nCAAcHaBgGabR 8ode i highpaadthedike, main body 2201, a frane 2202, a

di spl 2 k b d,51 2204 |
2205, 15 ot nt | g WA iCsBEpRal enat Kot R R IRrniBBE AT iR | g
em tti nggﬂﬁ(é! 9% s%v&d“ﬁu Ff@sgﬁtdﬁﬁﬁ’@'@&ri@r]nc(ﬁna DfebSGEnin ﬁtg%u‘ilfe?lp,lﬁiﬁ rtion

2203. FI Dis a no e conmputer"which, int searrp I's conposed of a

S mai n bogyndA@is 1a1dics A8y tuRRrd,0WhA30the araﬁwst&hm@(iamso@ﬁfc atA OfrkByls
2304, an infrared port 230S, and ‘the like. 'T ::e di spl ay device and the

l'i ght eni tenmegtidavekatiooshiphiectpees éhe tiangistrs dl 7ctanl Akisufedednatt thes poimpl ay

portion 2302. FIG 9E is a portable magiwér eproduction device provided with
a recor di heseded! the quspsag paﬂwaay y,On tiypihes hapduz 10w glassiie petamtiat pignphist hi s

port 1o A48 tﬁ%%?iggwngiw%@w ko elocirie GuFal ot ieht Emtae
VD) | el i il ot 9351 BRSIERL 01 (5SS, AERRrE TRSBChaRiub} §63085,  2n

the Iike. i"Spl evice eV caro he present
I nventi 0noﬁanAb&rié%%nh&ﬁ&}?réihﬁé}ls%Y ROFd it &tv%@ﬁ tRE rahSistd§ 147 wlm

portion B 2404. Note that i nmage reproductl on devices 1S provided wth a

r ecor di ngatthél paint, bakedien ganeum@tipanesay.or domestic use and the like. FIG
9F is a goggle type display (head nounted display) which, in this exanple,
is conposed of Notmthataddyw @sttic potditkgll sgn;iastsaoht@@?s,ecandacanﬂm@:h,neand
the like. The display device and the light emtting device present

|nventZSOn(Cz*u)éaﬁngéh@a@uemﬁntlmedjp@rmfwuwngﬂaﬁhtrarsegor tPEofBG i s a video

canmera which, in this exa IS sed .of a di spl ay

bor L1 on' 2602, Lk Ai0uss % tri thatBF BT canifing FRAMESE 2T AsHS Highf can TR
arbitrarily controlled by the signal sent to the second scanning line (Gbj) in the
pixel 11 shown in FIG. 4B, simile;r to the case of the example of FIG. 2B. Namely,

if a high electric potential signal is sent to the second scanning line (Gbj) during
25



a renote control receiving portion 260S, an inage receiving portion 2606, a
battery 2607, an audio input portion 2608, operation keys 2609, an eyepi ece
portion 2610, 2S and the |like. The display device and the light emtting
device of the present invention can be used in the display portion 2602.
FIG 9H is a nobile tel ephone which, in this exanple, is cbnposed of a main
body 2701, a franme 2702, a display portion 2703, an audi o i nput portion

2704, an audi o output portion 27QS, operation kgys 2706, an_external
connect i oHEpbemisson by verlighteraitting slemenigl 21, and thictrangigtor 134 tygng Ang fhe

Eﬁt Eibé‘?@aﬁé‘@o&hﬂﬁ%ﬁnmé%%% SRR Ui e GBE ey 8 deptRaidedietion o
consurpt i SR aerehdioifh BBk ACweRET2T R HRF I Rm AiRRER sy s
| ntensi tylight dhRuhb Umen 121 H81 ST Snf H3HPGniodEh SRRk bl difa Likbhe

the lib'.: including the inage Iinformation output fromthe di splay device
and thes | isgipaiewiritidnnig, devdicdiffdrs fiven phiceoeimplevfHIG. @B. can be enl arged and
projected with a lens or the like, whereby it is possible to use the
proj ected |ight The featmes of gbe faof duatothe amourtaof ttime thatojhectight emifings has
been described, the application range of the fresent invention is so W de
that it ielepwasiSh anity light capdeprbienily; sontiadicdin;the dizel Hoshewa iy Bifent
and the like of gny field. Driv epent g, dj sposed in each.pixel in an
et ve. et Biis Sy 1g Mo Giasabls i FID 21 o ThebRD B Dot irsvbcssitle 45 eerBefiir e
by a plurali t Si Sto Lo j hon. jty of
ﬁltéﬁﬁ(e(ﬁ%tr: A3y %C%fcaé%)a!?gﬁl{)lgﬁ)ygg Aﬁ{égg?ﬁ] sele %ﬂét@%ﬁ R?th%k,“t'h?é ls? 2

transi stors are ate during wite-in " of

data ciy remb dRfiiNforPbal Sin afmf& RtcPhidkd #Ya)pfscﬁlEaé}?r%s%:? i8N ferRirafeRd 10
a series connection state when light emtting 'elements emt |ight. The
connecti omsiﬁ%aheamflog rédeol sipaall data @uritengniai gpbication ol ¢inpulsedightee miskionr
el enent is thus suitably swtched between parallel and series. The

f ol | owi ngaret thedilke emdeni S10p alynamiedistartioRs pecyliaa to dold typeghispleysct with
display quality in which irregularities in the brightness of emtted |ight
appear over an ot f¥Resdek thaapixedr Beneaghs hayiagea gitferat gitisdirg; daye vegn i n
the plurality. of transisto strycturing.a dpiyver. e t,wthin the. sane
pi el + cortingd BT QR0 41 ES datiifaf thenpiEl STt ahf dishify RIS
transisto eaf . . di i wh Vi S ntire
supst 1 At AEIRR Eal Bl Ryt BE pRpRbERTRERD T ot afiEthei  Qindye
driver cus gt dikgl’a&r_ad@iéé h&@'h@Tight %ﬁntt{h&t aeviee '(ﬂhhﬁgﬁéseﬂi igertfordis| Agtht
across the entir i spl ay screencan be prevent ed. te that irregularities
in the brligittdes shest sexrtyipeed | i ght across the entire display screen can

al so be prevented in pixel circuits that use the current 53 mrror of

FIG 10A, provided that there is no dispersion in the two transistors of

t he curref%ani,ror within the same pixel. In this manner the present
i nventi or[n ‘%,O‘éﬁle&f\“’&qe%] mlar to cases of pixel circuits that use current

Cannotlbe. pr eveR TP AThE e h ol iy Seia) HEvEEs A U dolof TRE igoen ™

bet ween t; ' it ' f thpt i ' it
bet vieen feiith hEFBRLPURE MR LR BTG AT 4 DI Bl |
di sper si Qiﬁ?ix;%l( o th@aispisy HEECcO andahe Udgh®lenliftpipsHEVioE Of $hé Pedseht fivehfiendri ve
el enent within one pixel, the influence of the dispersions can be greatly
10 suppr dhstediffers fiven ¢k ofdEmbbdimertddode i Iniseaxplained am & ntedinfent dode 2
irregularities in the brightness of emtted |ight across pixels, of an
order sudty wsiag RlGschpAdaudA.pr Bsamplesde igive ®apesain Whigh thamupiber of
prevented. Further, dispersions . in the brig ess, of emtted Light r 0ss
pi xel éSCéFané&twrsevéh%aﬁ%ﬁur@ RedByge e&m@megﬁ]mhwr% 165 120300 185,

However, the ratios.of, the 15 . pixel wite-J a current IWand the |ight
enmitting Ete’faéﬂ%lﬁf ’%WW@"&%FQ'@A?O?QS&WW& ]::%ﬁféem ssion by the |ight
emtting el ene -g%g& j i gxel circuit of FIG
10B. This is a2£3§ rengﬂgggéé rg&?§§¥}¥§+$§§6?ﬁt%§E@%?Eé_ Wth the present
invention, the THeAPBicht1ar &f tHeA}-tisrbwWCAM ¢hd Neh Foluieh i§!saoRmt i FeGdilziaded
into a plurality, and therefore it is possible to make the pixel wite-in
data 20 cEher pixel 114, has awsigntakhine (Sd), tahpowex edbwrck dingefVih hadirsthecanngiy line
emtting elenent driver current |E. Thegpresent invention has advantages

| i ke those stated above, and therefore is an inportant techni que for

manuf acturing practical active matrix display devices and light emtting
devices. 25 54 WHAT IS CLAIMED IS: 1. A display device conprising a

pi xel , the pixel conprising:



a plurality of transistors; and 5 neans for switching a connection state
between the plurality of transistors to one of a series connection state
and a parallel connection state. 2. A display device conprising at |east
one pixel, the at | east one pixel conprising: 10 a driver el enent
conprising a plurality of transistors, wherein the plurality of transistors
are placed in a series connection state to flow electric current when the
pi xel perforns display, and wherein the plurality of transistors are placed
in a par alGej), @aosaventi ssansingt Ene dGhjhw driver elemenir 3Eht a firsh swatch 312, a
witten into the pixe | ay devi ce, conprising at |east one

. 15 3. A dj
pi xel , théeeand gdeh ahe pihied swsﬁfp%ﬁéi wéourth avitghole) 8 FRRRCIKY PSR YL G
D o | LR AN AT Srdh Bt Y 3RGHS Rpl 5% N kaple o
wher el n t BRofl Bixdr 91 of PG I AR SHUANBRIAIRHM fdiRagt ce of the second

transi stor are'connec erelrn e ric ren OWs in series fromthe

source of the fW%&rrEWEﬁé@&elﬁﬁoﬁﬁﬁ HetlBePFIGN 8 2aghd HIGNSH & givRnt he
plurality of transistors when the 25 BI xel perfornms display and whéerein

el ectric dlchdiiel fttansistdd AN &b 13915 corrédpong! tor ailei fisst GhwitdhaBsR st Brchanken
data is witten into the pixel. 4. A display device conprising at |east one
pi xel , t htransistoen3764d0878i coatespond te timpsecondgwitchl 3 thtanemdchanme] tednsistont ; a

driver el enent conprisi ng a plurality of transistors .including a first
transi st 0?79 gosresponslst toAhgthird Iswl@hdg]él’ adta Pt ¥RfsiraRYplor S8 ORERSPARGSLQat e,

R = e T A R Ly
drain ff bRfdirl, tR0ILELR aRdat 881 S0HEGROr (b1 YRR HBARAES95, "
and a light emitting element 384 corresponds to the light emitting element 317.

Each gate electrode of the transistors 371 to 375 is connected to the first
scanning line (Gaj). The capacitor element 383 performs a role in storing the
voltage between a gate and a source of the transistor 380. Note that the capacitor

15 element 383 may not be specifically formed for cases in which the gate
capacitances of the transistors 380 to 382 are large, for cases in which the parasitic
capacitance of a node is high, and the like.

A high electric potential signal is sent to the first scanning line (Gaj) and a
low electric potential signal is sent to the second scanning line (Gbj) in the pixel 11

20 shown in FIG. 12B during write-in of a video signal data current, and the
transistors 371 to 378 turn on, while the transistors 379 and 385 turn off. A
parallel connection relationship between the transistors 380 to 382 is formed at this
point, based on the current pathway. On the other hand, a low electric potential
signal is sent to the first scanning line (Gaj) and a high electric potential signal is

25 sent to the second scanning line (Gbj) when electric current flows in the light
emitting element 384, and the transistors 371 to 378 turn off, while the transistors
379 and 385 turn on. A series connection relationship is formed between the

transistors 380 and 382 at this point, based on the current pathway.

FIG. 12A conceptually includes FIG. 12B, but the two are not identical.
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10 wherein the drain of the last transistor of the plurality of transistors
of the driver elenent is connected to the light emtting el enment, wherein
electric current flows in series fromthe source of the first transistor to
the drain of the last transistor in the plurality of transistors of the
driver elenent when the light emtting element of the pixel emts |ight,
and 15 wherein electric current flows in parallel when data is witten into
t he pi xel such that electric current flows fromthe source to the drain in
t he first Forarsmpleyrthe finst ssdiect 312 neayr adboptt af towsuferwith tthemsistais B 3t1otot 38
source in the second transistor. 5. A display device according to claim4,
wher ei n e@éFlgatl@CGofingtpad pf dheistrugtupe with theatiansistors37 h to 3500k THp. &2Bnent ,

each drain of the odd nupber, transisfor of the plurality of nsistors,
ond cach Lutihes (Br MR HanBey adogha Sretereom bl 85 153
transi sto ar I onnect ed en _data | | t ' t I xgl nd a
pr edet er m‘:i(gd ]\?i]ja‘eéc))r gi Saﬁ clgur&ayv\iﬁlcﬁlapglﬁ?”? Is%%{q ?ﬁtﬂ héptpl):ﬁgr rz;jIe%]%?y lgf)te ?ha(é,
transi s§ o, ' a q o[ 2 :

pert or red " gt i R otcR R G2 o0 At ks speticall oRbpicadfon the first.
scanni ng kwfiteh 3A206fBIGSQDACahéy R@h tebsaid do!HeOifentiBhliin PehcticE®Theredbie/i NY
means conprising n (where n is a natural nunber equal to or greater than 2)
t ransi st obkckaeferbavé sgmaotsalike ¢haset ofoBEG. WRAr senmaidy mised anshe teaamplese
connected in series and the gate el ectrodes of each of the n transistors
are 5 conhé&de®ed in conmon; first switching means di sposed between the
driving-neans and the signal

the driving neafisSeeand; ﬁéalﬁﬁlﬁle:‘sn}gﬁlssggglr‘&?ﬁgw iﬁc‘él Q%xgﬁﬁ{'ﬁorgiﬁquﬁ&ﬂgget angn

di b i . d th . ' R :
her o i AEEERe BF 1k, (AR IRA oL A uiiEy s RbneRP af RS arelft ©' "
t her et hr oyghe WogfGaishgnal is input to the pixel, and wherein the n
transistors are connected in series and electric current flows 15

t heret hrough Whesr ek&sipld, Gigdals et fd eesfitdt scBgninkdiie €Gaf)t amtD tfd eeddMd. 7.
A light emtting device conprising: a signal line; a scanning |ine;
scanning line (Gbj) in pixel circuits of FIGs. 13A and 14C are similar to those of
FIGs. 12A to 12E. A high electric potential signal is sent to the first scanning line
15 (Gaj) and a low electric potential signal is sent to the second scanning line (Gbj)
during write-in of a video signal data current, and the first switch 312 and the
second switch 313 turn on, while the third switch 314 and the fourth switch 318
turn off. A low electric potential signal is sent to the first scanning line (Gaj) and
a high electric potential signal is sent to the second scanning line (Gbj) when
20 electric current flows in the light emitting element 317, and the first switch 312 and
the second switch 313 turn off, while the third switch 314 and the fourth switch 318
turn on.
FIG. 13A and FIG. 14C differ from FIG. 12A in the method used for
connecting the three transistors that structure the driver element 315. FIG. 13A,
25 FIG. 14C, and FIG. 12A can be expected to each possess identical performance
provided that the three transistors have source drain symmetry (all the time in terms
of electrical characteristics). However, if there is no source drain symmetry (all
the time in terms of electrical characteristics), then the performance of FIG. 13A,

FIG. 14C, and FIG. 12A will vary slightly. In this case, there is no substitution of
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20 a power source line; alight emtting elenent; driving neans conprising
n (where n is a natural nunber equal to or greater than 2) transistors each
having a gate el ectrode, wherein the n transistors are connected in series
and the gate el ectrodes of each of the n transistors are 25 connected in
common; a capacitor for holding a gate potential of the n transistors;

first swtching neans di sposed between the driving nmeans and the signal

| i ne; second switching neans di sposed between the driving nmeans and the 57
power sourthe dounes; anddhehdnath highc hleatrienpatentidl spds dernbisalvasd kode edhdtsic ng
means and the |ight emtiing. elenment, wherein the n transistors are .
connect ed ROteE aﬁlﬂ%lte%ﬂlfi& dranycot the dhtee| transistors thdts Srwehes thé dgiyehnen

ser| 22""2.1&?@%8@?%}%% T Riper ol | DRact et BEAGEUR GRECURBCEHd ERuEIGE
| dethe e _ “UPec '
and. the. elerPpR RFfisky PmCTTERs of WrctiF pSHOridRcd G 4 Bltct Moy [, g

devi ce SOMRRICRIICR AR FIGIazA8 &meﬁtha_%ean@'gagsibimﬁ o@lradslpgh% PR rity

scanning l1ne; a power source line; 15 a light emtting elenent; driving

means Conmpiickicafy perfosanee,mare Superiat wr BIG.NMAO ¢ tiegusimplivior wiee ddydng ohan 2)
transi stors each having a gate el ectrode, wherein the n transistors are
connect ed in smadrpizelsand t he gate el ectrodes of each of the n transistors
are connected in comon; 20 first sw.tching nmeans di sposed between the
driving means art (bAd exaginle SToRE: 1 Edond SieTREOROEIS. dPapssbUinékeeen
the driving neans and.t he a%\écver sogurce |i hird sw tching nmeans di sposed

| .t
bet ween t FENAFSHATRPSHOM of 3PRELPY ﬁf“elfggéﬁ'l tting el ement; and

10 For example, signals sent to the first scanning line (Gaj) and the second
scanning line (Gbj) are similar to those of FIGs. 13A. A high electric potential
signal is sent to the first scanning line (Gaj) and a low electric potential signal is
sent to the second scanning line (Gbj) during write-in of a video signal data current,
and the first switch 312 and the second switch 313 turn on, while the third switch

15 314 and the fourth switch 318 turn off. A low electric potential signal is sent to
the first scanning line (Gaj) and a high electric potential signal is sent to the second
scanning line (Gbj) when electric current flows in the light emitting element 317,
and the first switch 312 and the second switch 313 turn off, while the third switch
314 and the fourth switch 318 turn on.

20 FIG. 13B also differs from FIG. 13A in the position at which the capacitor
element 316 is connected. Firstly, the capacitor element 316 stores the voltage
between the gate and the source of the transistor structuring the driver element 315.
More precisely, the voltage between the gate and the source of the transistor on the
side closest to the source, among the three transistors structuring the driver element

25 315, is stored. From this viewpoint, a circuit of FIG. 13B can be said to be more
unfailing than that of FIG. 13A.

Note that the second switch 313 turns on during write-in of the video signal
data current in the circuit of FIG. 13A as well,‘ and that the third switch 314 turns

on when electric current flows in the driver element 317. As a result, in FIG. 13A
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fourth switching neans di sposed between the driving neans and the power

source |i
el ectric
and 58

current f
emtting

ne, wherein the n transistors are connected in parallel and

current flows therethrough when a signal is input to the pixel,

wherein the n transistors are connected in series and electric
| ows therethrough when electric current flows in the |ight

elenment. 9. Alight emtting device conprising: 5 a signal |ine;

first scanning line and a second scanning line; a power source line; a

| i ght eni tasiwall,shenslitage Heiwdemgthreates and thgr $@irog of tiiemrengstors thab stractural

nunber eq
el ectrode
el ectrode
capaci tor
swi t chi ng

hSP et. I ¥hn n nd. t Sj 5.11ne;
second svmoggﬁii%ig??réa%@ggpgpéd\é@gpl?g@ve(gnh?‘%egggﬁl\a/el %%I%ﬁe%ln aénﬂgg?ﬁgeto m%ef
' ' ' ' [ . e ans and
eV B I o P e et veen
ng meapsomnée tiewpoit 'of SHMbLieity il €he \WH&Y 6f Mayime ot i sMaIlSIiREIS, ar e
in parallel and electric current IWflows therethrough when a
si gnal i sFlGpiliBAtie geheraiyseperiohtrEBiGh 13 n transi stors are connected in
d electric current IE 25 flows therethrough when electric current

flows in the |i@nhfousth exampleeisdifént13GridlGwhkHRi RIGhE4A| ard FlE. ddBr enkha W
d the el ' | E satisfy LW=n |E. 10. A.light emtti.
dovi ce. acttittod foricomigalling Eniitt of Medirs Swach; thsrieeang swirch”the B skt

sour ce %i
the |ight
t he dri vi
connect ed

series an

el ectr '5&

15

20

25

ual to or reater than, 2) transistors each having a gate

. 10 _ . . ] :
theyHeives ﬁlem@?ﬁlé g weite-imof the yideor signaldale cpagnbisarecrratesht e

Sylim Bt e Ui ATt B IR GPUTRE SIFR] bt of G B fog circuit

emtting e ourt swtc

GH4 W ou\fﬁll Gitch aiefeTs ifxsonil ﬁpalftoftﬁ(}t. figApi xel through the signal

First, the circuit of FIG. 13C uses four scanning lines, a first scanning line
(Gaj), a second scanning line (Gbj), a third scanning line (Gcj), and a fourth
scanning line (Gdj), in controlling on/off of the first switch, the second switch, the
third switch, and the fourth switch.

A high electric potential signal is sent to the first scanning line (Gaj) and
the fourth scanning line (Gdj) and a low electric potential signal is sent to the
second scanning line (Gbj) and the third scanning line (Gcj) during write-in of a
video signal data current, and the first switch 312 and the second switch 313 turn
on, while the third switch 314 and the fourth switch 318 turn off. A low electric
potential signal is sent to the first scanning line (Gaj) and the fourth scanning line
(Gdj) and a high electric potential signal is sent to the second scanning line (Gbj)
and the third scanning line (Gcj) when electric current flows in the light emitting
element 317, and the first switch 312 and the second switch 313 turn off, while the
third switch 314 and the fourth switch 318 turn on,

The first scanning line (Gaj) and the fourth scanning line (Gdj) are
assembled into one line, and the second scanning line (Gbj) and the third scanning
line (Gcj) are assembled into one line in the circuit of FIG. 13A, but each is a
separate ;canning line with the circuit of FIG. 13C. This is effective in attaining

stable scanning operations. Conversely, the number of scanning lines increases
30
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line. 11. Alight emtting device according to any one of clains 6 to 9,
wherein a 5 data current is input to the pixel through the signal line. 12.
A light emtting device according to any one of clains 6 to 9, wherein an
amount of electric current flowing in the light emtting elenment is

determ ned by an electric charge stored in the capacitor. 10 13. A |light
emtting device according to any one of clains 6 to 9, wherein a data
electric current is input to the pixel only when the first swtching neans
and the sendrtheefotedbisndiffiednso perfoinmilayeat ansmab pidelsA | ight emtting
device according to any one of clains 6 to 9, wherein an electric current

is supplied to tihe ¢irght obmlGt ila@ ginutianeously ycontiols onieft bf the Svittsevitalg
nmeans is turned o 15, Alig t|n devi ce accordi ne . of
clainms 6 AR@ SGConghevErh, thy ﬁlgql WA che Eogréfaﬁmwédw g oGS
whet her the flrsi 3F‘th)nrd swi t chi ng rreans turn on or off. 16. A light
emtting FEVIHBE AVE S g to any one of clains 6 and 7, wherein the first

to third sw tching; C%F%Q&rﬁ:aﬁ&eﬁ'ﬁ’é’les n%ﬁal fé‘ﬁ{ t8’fﬁe8fﬁ§§§é§ﬁiﬁ lm%5( i)d@“{,]%ght

emttlng devi ce’ac I'ng t'o” an erei

fromone frifelia &f ﬁ%ldé@eyi‘gkhdlgddth arend Ake tﬁ@?ﬁ@ﬂs@ﬂ@ﬁ@l@ahd Re %b@ﬁ(ﬂn nes
whet her the first switching neans, the 'second switch I ng neans, the third

swi t chi ng smiehs313andntdie Wil the thitd switoly 3ndadir] ther foueth switcH BlSGan off8. A
light emtting device according to any one of clains 8 and 9, wherein the
first sw tchiwglentriapotemial sigrahds svitttothe dirstesgagninghiine (Gap when chdctryc
nmeans, and the fourth svmtchl ng.neans each _have at | east one tranS|§tor

19. A di sSPHFNUEOMSeInCBiephiBhl pgitting| clement ¢ 14 apd e dirskawhchi3lhand the
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t he pl uraI,i r%ly oiff transistors in the driver element to a parallel connection
st at e, 0 a series connection state. 20. A display device conprising a

plurality of pixehife tRRCHcaAniAS iRk ifir¥t scanning line (Gaj) and the second
scanning line (Gbj) are used, in the circuit of FIG. 13A, the two are assembled into
one scanning line in the circuit of FIG. 13D. There is an effect in that layout

15 becomes easier in small pixels by the amount that the number of scanning lines is
reduced. However, there are weaknesses with only one scanning line. For
example, the amount of time that electric current flows in the light emitting element
317 cannot be controlled by devising a scheme for the scanning timing of two
scanning lines.

20 The circuit of FIG. 14A is the same as the circuit of FIG. 13A in that
control for turning the first switch, the second switch, the third switch, and the
fourth switch on and off is simultaneously performed by the first scanning line
(Gaj) and the second scanning line (Gbj). However, the combination of switches
for controlling whether each séanning line turns on or off differs from the circuit of

25 FIG. 13A. The first scanning line (Gaj) controls the first switch and the second
switch with the circuit of FIG. 14A, while the second scanning line (Gbj) controls
the third switch and the fourth switch.

A high electric potential signal is sent to the first scanning line (Gaj) and a

low electric potential signal is sent to the second scanning line (Gbj) during
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of pixels conprising: 15 a light emtting elenent; a driver elenent
conprising a plurality of transistors each having a gate, a source, and a
drain; a capacitor elenment; nmeans for bringing the plurality of transistors
in the driver element to a 20 parallel connection state and to a series
connection state, wherein, in both the parallel connection state and in the
series connection state, the capacitor elenent is disposed between the gate
and the source of the transistor, anong the plurality of transistors, which
i s positi ovei-inl ofasvideo sagndudate circatweh thhdiret pwitah skl esd dbarsecondn
state. 25 21. A display device conprising a plurality of pixels, each of
Uhe pi ur aisitEhol 1 biurel 6, cghla fla fgrd switPgRd4endt therkguahonsie 318U BF ver
el ement, 61 erein w.ite-in date curre | ows .i n .t he, driver, el enent
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current s Nag @nf et LHH e I‘ghpém?ﬁi‘ﬁgt 8Emelfn19, bhaBAe NSt Swach Eﬂcﬂ e

el ement driver current and equal t8 or less than 25 tines the Tight

em tting gb&utRNSwHER \ZB ki loff)twhil@ thAtidid BlvatchdEM aed eReBonSh Rgvicch 318
plurality of pixels, each of the plurality 10 of pixels conprising: a |ight

emtting érament; and a driver elenent conprising a plurality of
transi stors, wherein the plurality of transistors of_ the driver elenment are
placed in a serilds @Wb@?iﬂﬁ’-sﬁ“&ﬁ ds ppefinowhichitier Bviteh dbatetueny Panduripen
data 1o MEILLSR 1P SR AR AT P8 MPSLELD NS PLUCSL LY leciic
L0 o0 2pb b gFUSHL )BTRS LA ESIADt Lt 61 b
different scanning lines. This circuit is therefore superior from the standpoint of
stable operation. However, while the circuit of FIG. 13A uses p-channel switches
in the second switch 313 and the fourth switch 318, n-channel switches are used by
the circuit of FIG. 14A. It is therefore necessary that high electric potential
15 signals of the first scanning line (Gaj) and the second scanning line (Gbj) in the
circuit of FIG. 14A be higher than those used for the circuit of FIG. 13A.

The circuit of FIG. 14B divides the first switch 312 of FIG. 14A. That is,

a portion for storing and releasing the gate voltage of the transistor that structures
the driver element within the first switch 312 of FIG. 14A is divided out as a switch

20 319. The switch 319 can therefore be controlled to turn on and off independently
from the first switch 312 by using the third scanning line (Gcj).

A high electric potential signal is sent to the first scanning line (Gaj) and
the third scanning line (Gcj) and a low electric potential signal is sent to the second
scanning line (Gbj) duriﬁg write-in of a video signal data current, and the first

25 switch 312 and the second switches 313 and 319 turn on, while the third switch 314
and the fourth switch 318 turn off. A low electric potential signal is sent to the
first scanning line (Gaj) and the third scanning line (Gcj) and a high electric

potential signal is sent to the second scanning line (Gbj) when electric current flows

in the light emitting element 317, and the first switch 312 and the second switches
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wherein the wite-in data current has a size equal to or greater than 9
times 20 the light emtting elenent driver current, and equal to or |ess
than 25 tines the light emtting element driver current. 23. A display
device conprising a plurality of pixels, each of the plurality of pixels
conprising: 25 a light emtting elenent; a driver element conprising a
plurality of transistors each having a gate, a source, and a drain; and a
capacitor elenment, wherein the plurality of transistors in the driver

el ement ar3d 3pinecE tunn &f6 2vhilepthe ahirdIswitwhriset drohthetfatieth savitcha3 14 tureonn dat a
current flows, when data is witten into the pixel, wherein the plurality

of transistors ikhe siteh BY@cap|benispept ?ﬂrﬁé’gﬁlaﬁr\thé fisst pwitch Aewith dhe
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among t e jpdidbld, bid MerbfRB 3 2he P smMligikels BebORES h&ﬁ%ﬁg?' osest to a source
side when there is a series connection state. 10 24. A display device

according to anyrhene.oé tedraisterslttae struende 1fet €rivd elhgetti i FIG. diseplany
device is incorporated in at | east one selected fromthe group consisting

of a noni mechanactigF&L 16anerhach aopespmmisl tocofifitht examplenobl'hie poomtpdiffers an
i mge reproduction device, a goggle type display, a video canera, and a
nobi | e 15fiHBAEG. 2BA. A |ight emtting device according to any one of clains
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and the first switch 312 and the second switch 313 turn off, while the third switch
314 and the fourth switch 318 turn on.
FIG. 15A also differs from FIG. 13A in the position at which the capacitor
20 element 316 is connected. Firstly, the capacitor element 316 stores the voltage
between the gate and the source of the transistor structuring the driver element 315.
More precisely, the voltage between the gate and the source of the transistor on the
side closest to the source, among the three transistors structuring the driver element
315, is stored. While the three transistors that structure the driver element are
25 p-channel in FIG. 13A, the three transistors are n-channel in FIG. 15A. The
position at which the capacitor element 316 is connected therefore differs with that
of FIG. 13A.
The three transistors that structure the driver elemént in FIG. 15A are

n-channel, and therefore FIG. 15A is more effective than FIG. 13A for cases in
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write-in of a video signal data current, and the first switch 312 and the second
switch 313 turn on, while the third switch 314 and the fourth switch 318 turn off.

A low electric potential signal is sent to the first scanning line (Gaj) and a high
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electric potential signal is sent to the second scanning line (Gbj) when electric
current flows in the light emitting element 317, and the first switch 312 and the
second switch 313 turn off, while the third switch 314 and the fourth switch 318
turn on.
5 A seventh example is FIG. 15D. The direction toward which electric
currcui flows in the circuit of FIG. 15D is opposite to that of the examples shown
up through this point. In the circuits of FIGs. 12A to 14C, the third switch 314
side is low electric potential, and the fourth switch 318 side is high electric
potential during write-in of the video signal data current. In the circuit of FIG.
10 15D, however, the third switch 314 side is high electric potential, and the fourth
switch 318 side is low electric potential during write-in of the video signal data
current.
The direction toward which electric current flows in the driver element in
FIG. 15D during write-in of the video signal data current is the same direction as
15 that of FIGs. 15B and 15C, and opposite to that of FIGs. 12A to 14C.
In FIG. 15D, a low electric potential signal is sent to the first scanning line
(Gaj) and a high electric potential signal is sent to the second scanning line (Gbj)
during write-in of a video signal data current, and the first switch 312 and the
second switch 313 turn on, while the third switch 314 and the fourth switch 318
20 turn off. A high electric potential signal is sent to the first scanning line (Gaj) and
a low electric potential signal is sent to the second scanning line (Gbj) when
electric current flows in the light emitting element 317, and the first switch 312 and
the second switch 313 turn off, while the third switch 314 and the fourth switch 318
turn on.
25 FIG. 15D is effective in cases of circuit disposal to a cathode side of the
light emitting element 317.
Specific examples of the pixel of the display device and the light emitting

device of the present invention have been discussed by using FIGs. 12A to 15D for

cases in which the number of transistors n that structure the driver element 315 is
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5 symbols, in FIG. 16, and many variations are possible for the transistor connections,

similar to FIGs. 12A to 15D.

The first switch is structured by using two transistors, and the second
switch is structured by using one transistor in the example of FIG. 16, which means
that the minimum number of transistors are used. Switching of the connection

10 relationship between transistors 325 and 326 of the driver element 315 is controlled
by a scanning line (Gaj).

A low electric potential signal is sent to the scanning line (Gaj) during
write-in of a video signal data current, and the first switch 312 which includes
transistors 321 and 322, and the second switch 313 which includes a transistor 323

15 turn on, while the third switch 314 which includes a transistor 324 turns off. A
high electric potential signal is sent to the first scanning line (Gaj) when electric
current flows in the light emitting element 328, and the first switch 312 and the
second switch 313 turn off, while the third switch 314 turns on.

The number of scanning lines and the number of transistors are kept small

20 in the example of FIG. 16, and therefore FIG. 16 is suitable for cases in which
importance is placed on securing a large aperture ratio or reducing the proportion of
structural defects generated.

Examples of the pixel 11 of the display device and the light emitting device
of the present invention have been explained by using FIGs. 12A to 16. However,

25 the pixel structures of the display device and the light emitting device of the present

invention are not limited to these structures.

[Embodiment Mode 3]
A method of driving the pixel 11 is explained in Embodiment Mode 2.
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5 A first scanning line (Gaj) of a j-th row is first selected by a signal output
from a scanning line driver circuit (not shown in the figures) formed in the
periphery of the pixel 11. That is, a low electric potential (L level) signal is output
to the first scanning line (Gaj), and gate electrodes of transistors 111 to 116 become
low electric potential (L level). The transistors 111 to 115, which are p-channel,

10 turn on at this point, while the transistor 116, which is n-channel, turns off. The
video signal data current Iy is then input to the pixel 11 from a signal line driver
circuit (not shown in the figures) formed in the periphery of the pixel 11, through a
signal line (Si) of an i-th column.

Transistors 117 to 120 are placed in a diode connected state, in which a

15 drain and a gate are shorted in each of the transistors, when the transistors 111 to
113 turn on. That is, the pixel 11 becomes equivalent to a circuit in which four
diodes are connected in parallel. The current Iy, flows between a power source
line (Vi) and the signal line (Si) in this state (refer to FIG. SA).

After the current Iy flowing in the four diodes connected in parallel

20 becomes steady state, the first scanning line (Gaj) is set to high electric potential (H
level). The transistors 111 to 113 thus turn off, and the video signal data current
I is stored in the pixel.

The p-channel transistors 111 to 115 turn off when the first scanning line
(Gaj) becomes high electric potential (H level), and the n-channel transistor 116

25 turns on. The connection between the transistors 117 to 120 is rearranged to a
series state. A driver element supplies the fixed electric current Iz to a light
emitting element if the voltage conditions are set in advance so that a transistor 120
operates in the saturated region at this point. .

The value of the fixed current Ig is approximately 1/16 the value of the
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’ 5 The write-in data current Iy can be made into a large value in Embodiment

e

Mode 3 if it is approximately 16 times the value of the light emitting element driver

current Ig. Even if it is difficult to write in a very small current, on the order of

the light emitting element driver current Ig, directly and smoothly to the pixel due

to parasitic capacitance and the like, write-in of the video signal data current Iy
10 becomes possible.

Note that an analog video method may be employed in Embodiment Mode
3 as a method for expressing intermediate gray scales, and a digital video method
may also be employed. The data current Iy converted into an analog current is
used as the video signal data current in the analog video method. For the digital

15 video method, a unit brightness is prepared with only one data current Iy, taken as a
standard on current. Use of a time gray scale method in which the unit
brightnesses are added over time to express gray scales is convenient (digital time
gray scale method). Alternatively, the digital video method can also be performed
by a surface area gray scale method, in which the unit brightness is added over a

20 surface area to express gray scales, or a method that combines the time gray scale
method and the surface area gray scale method.

Further, it is necessary that the video signal data current Iy be set to zero in
Embodiment Mode 3, independent of which method is employed between the
analog video method and the digital video method. However, the brightness of

25 light emitted by the light emitting element is zero when the video signal data
current Iy is set to zero, and therefore it is not necessary to accurately write in and
store Iy in the pixel. A gate voltage at which the transistors 117 to 120 of the
driver element turn off may therefore be output directly to the signal line (Si) in this

case. That is, the video signal may be output by a voltage value, not an electric
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current value.

Operations for stopping light emission are explained next.

A second scanning line (Gbj) of the j-th row is selected first by a signal
output from another scanning driver circuit (not shown in the figures) formed in the

5 periphery of the pixel 11. That is, a low electric potential (L level) signal is output
to the second scanning line (Gbj). A gate electrode of a p-channel transistor 122
becomes low electric potential (L level), and the transistor 122 is placed in an on
state.

The source and the gate of the transistor 117 are thus shorted, and the

10 transistor 117 turns off. Electric current supply to a light emitting element 121 is
cutoff as a result, and light emission stops.

It thus becomes possible to arbitrarily control the amount of time that the
light emitting element 121 emits light, without any restrictions on the amount of
time to scan one row. The largest advantage of this is that intermediate gray scale

15 expression can be performed easily by a time gray scale method. Further, there
are also advantages for cases in which intermediate gray scale expression is
performed using an analog video signal data current, in application to impulse light
emission and the like in order to stop dynamic distortions peculiar to hold type
displays.

20
[Embodiment Mode 4]

An example of a planar layout (upper surface diagram) of a pixel in the
display device and the light emitting device of the present invention is presented in
Embodiment Mode 4. A pixel circuit of this example is the pixel circuit shown in

25 FIG. 3B.

The pixel 11 of the j-th row and the i-th column is shown in FIG. 6. A
region surrounded by a double dashed line in FIG. 6 corresponds to the pixel 11.
‘A dotted pattern region is a polysilicon film. Lines slanted up to the right, and

double lines slanted down to the right each denote conductive films (metal films or
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A checked pattern region 86 corresponds to an anode of a light emitting element
54.
Transistors 71 to 75 and 85 are formed below a first scanning line (Gaj).
5 Transistors 76 to 79 are formed under a second scanning line (Gbj). A capacitor
element 83 is formed below a power source line (Vi).

Three transistors 80 to 82 that structure a driver element are formed
adjacent to each other with the same size. From the start, therefore, dispersion
between the transistors 80 to 82 within the same pixel does not tend to become

10 large. The “parallel write-in, series drive” structure of the present invention is a
means of additionally reducing the influence of dispersion originally existing
between the plurality of transistors that form the driver element. The effect of the
present invention can therefore be greatly utilized, provided that the plurality of
transistors used in the driver element have reduced dispersion from the beginning.

15 Dispersion in the brightness of light emitted by the light emitting elements becomes
even less significant.

Making the dispersion, which originally exists between the plurality of
transistors structuring the driver element, as small as possible is preferable from the
standpoint of reducing the driver voltage of the display device and the light

20 emitting device. If the dispersion originally existing between the plurality of
transistors that structure the driver element is large, then it is necessary to make the
L/W ratio of the plurality of transistors large, and to increase the operation point
voltage of the driver element. The driver voltage of the display device and the
light emitting device therefore cannot be reduced. This becomes very important

25 for display devices and light emitting devices used for portable equipment having a
strong demand for power conservation.

Note that JP 2001-343933 A and the like can be referred to for a method of

manufacturing the display device and the light emitting device of the present

invention. It is preferable that the source and the drain have symmetry in the
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plurality of transistors structuring the driver element, but symmetry is not
necessarily essential.
Further, if active layers of the transistors 80 to 82 and the like are formed
by a polysilicon film, then it is usual at present to first form an amorphous silicon
5 film, and then perform a polycrystallization process. Polycrystallization can be
performed by a method such as laser irradiation, SPC (solid state growth), or a
combination of laser irradiation and SPC. If irregularities in the laser light
intensity and the scanning speed are not made extremely small for cases where
microcrystallization is performed by irradiating linear shape laser light while
10 scanning the light, then linear shape irregularities in the polysilicon film will appear,
and linear shape irregularities will thus develop in the transistor characteristics.
In order to reduce linear shape irregularities in the transistor characteristics,
a scheme may be employed for the laser light scanning direction with respect to the
arrangement direction of the transistors structuring the driver element. The laser
15 light scanning may be in a vertical direction, a horizontal direction, or a diagonal
direction in the process of manufacturing the display device and the light emitting
device of the present invention. Further, laser light scanning may also be
performed twice, in the vertical direction and in the horizontal direction, and may
also be performed twice in a diagonal direction slanting down from the upper right
20 to the lower left and a diagonal direction slanting down from the upper left to the
lower right, in the process of manufacturing the display device and the light

emitting device of the present invention. Laser light scanning is performed twice

with the layout of FIG. 6, in an x-direction and in a y-direction.

25 [Embodiment Mode 5]
An example of a structure of the display device and the light emitting
device of the present invention is explained in Embodiment Mode 5 by using FIGs.
7A to 7C.  An example of the general structure of the device, not the internal

pixel structure, is explained.
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The display device and the light emitting device of the present invention
has a pixel portion 1802, in which a plurality of pixels are arranged in a matrix
shape, on a substrate 1801. A signal line driver circuit 1803, a first scanning line
driver circuit 1804, and a second scanning line driver circuit 1805 are disposed in a

5 periphery portion of the pixel portion 1802. Electric power and signals are
supplied from an external portion, through an FPC 1806, to the signal line driver
circuit 1803, and the scanning line driver circuits 1804 and 1805.

The signal line driver circuit 1803, and the scanning line driver circuits

1804 and 1805 are integrated in the example of FIG. 7A, but the present invention

10 is not limited to this structure. For example, the second scanning line driver
circuit 1805 may be omitted. Alternatively, the signal line driver circuit 1803, and
the scanning line driver circuits 1804 and 1805 may be omitted.

Examples of the first scanning line driver circuit 1804 and the second
scanning line driver circuit 1805 are explained using FIG. 7B. The scanning line

15 driver circuits 1804 and 1805 each have a shift register 1821 and a buffer circuit
1822 in FIG. 7B.

Circuit operation of FIG. 7B is explained. The shift register 1821 outputs
pulses sequentially based on a clock signal (G-CLK), a clock inverted signal
(G-CLKb), and a start pulse signal (G-SP). The pulses undergo current

20 amplification by the buffer circuit 1822, after which they are input to scanning lines.
The scanning lines are thus placed in a selected state one row at a time.

Note that a level shifter may also be placed within the buffer circuit 1822
when necessary. The level shifter can change the voltage amplitude.

An example of the signal line driver circuit 1803 is explained next using

25 FIG.7C. The signal line driver circuit 1803 shown in FIG. 7C has a shift register
1831, a first latch circuit 1832, a second latch circuit 1833, and a voltage current
converter circuit 1834.

Operation of the circuit of FIG. 7C is explai}led. The circuit of FIG. 7C is

used when employing a digital time gray scale method as a method of displaying
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1832 based on a clock signal (S-CLK), a clock inverted signal (S-CLKb), and a
start pulse signal (S-SP). Each column of the first latch circuit 1832 successively

5 reads in a digital video signal, in accordance with the pulse timing. When read-in

of the video signal is finished through the final column in the first latch circuit 1832,

a latch pulse is then input to the second latch circuit 1833. The video signal,

which has been written into each column of the first latch circuit 1832, is then

transferred all at once to each column of the second latch circuit 1833 by the latch

10 pulse. The video signal, which has been transferred to the second latch circuit

1833, then undergoes suitable shape transformation processing in the voltage

current, converter circuit 1834, and is transferred to the pixels. On data in the

video signal is converted to a current form, and off data is left in its voltage form

while undergoing current amplification. After the latch pulse, the shift register

15 1831 and the first latch circuit 1832 operate to read in the next row of the video
signal, and the above operations are repeated.

The structure of the signal line driver circuit 1803 of FIG. 7C is an example,

and another structure may be used if an analog gray scale method is employed.

Further, other structures can also be used even if a digital time gray scale method is

20 employed.

[Embodiment Mode 6]
Effects of the present invention are explained in Embodiment Mode 6
using FIGs. 8A and 8B, and FIGs. 17A and 17B. In order to simplify the
25 explanation, an example of a case is explained in which the number of transistors
that structure a driver element is two. The specific pixel circuit structure is taken
as that shown in FIG. 2A. (Positive and negative directions are appropriately set
in FIGs. 8A and 8B, and in FIGs. 17A and 17B. Note that the positive and

negative directions will switch if the transistors are p-channel.) Further, the
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example, the channel length variation is zero.
Taking the electric potential of a transistor source as a reference, a gate
5 electric potential is taken as V,, a drain electric potential is taken as Vg, and an
electric current flowing between the source and the drain is taken as I;. Curves
801 to 804 in FIGs. 8A and 8B are 14-V4 characteristic curves under a certain fixed
gate electric potential V,. A bold dashed and dotted curve 805 shows I4-Vy4
changes, under a condition that V, and V4 are equal by shorting the gate and the
10 drain, for one of the two transistors structuring the driver element. That is, the
bold dashed and dotted curve 805 reflects the transistor specific electrical
characteristics (field effect mobility, threshold voltage value). Similarly, a bold
dashed and double dotted curve 806 shows 14-V4 changes, under a condition that V,,
and V4 are equal by shorting the gate and the drain, for the other one of the two
15 transistors structuring the driver element.

FIGs. 8A and 8B are for graphically investigating what happens to a light
emitting element driver current due to the “parallel write-in, series drive” structure
of the present invention for cases in which the two transistors structuring the driver
element possess different electrical characteristics. FIG. 8A is an example of a

20 case in which the difference in the field effect mobility is particularly large between
the two transistors. FIG. 8B is an example of a case in which the threshold
voltage value difference is particularly large between the two transistors. The
light emitting element driver current for each case is shown by the length of a
triangular arrow symbol of triangular arrows 807 in conclusion. These are

25 explained in brief below.

First, consider a case in which the characteristic curves of the transistors 38
and 39 are both equal, corresponding to the bold dashed and dotted curve 805.

The transistors 31 to 36 of FIG. 2B turn on during write-in of a data current.

The gate and the drain of the two transistors 38 and 39 structuring the driver
44



10BB 10BB 10BB! R#s$109BB& () - !, #s$109BB& () - ! A#s$109BB& () - (qf dEoP1

1109% 10% h& ()- ,9' $10% h& ()-Yn' 10% h& ()- n' 10% h& ()- n' 10% h& ()-F 10%

h& ()-~PdEoPl 1109%Y 10% h& ()-#"10% h& ()- 9!' $10% h& ()- 1"10% h& ()- 3

10% h& ()- 10% h& ()- oadEoP1l 1109%.39$10% h& ()-/"10% h& ()--"10% h& () -

, "10% h& ()- 9*9%10% h& ()- 1 (L10% h& ()- #jyoeC 110% c&$10%UpU& ()-f10

h10 h10 h:"10% h& ()-8 10% h& ()- 610% h& ()- 5 10% h& ()- At bzX60eC

1!, 5$10% U U& ()-S! s$10%JU& () - S! s$10% U _

U&' () - S! Gedsroeailage shoed guedaitie (InwEeIndd (w34 yumieg oM Thegproadan point

! s$10O/(UU&Iopt}_lc]:c transistors 38 and 39 is therefore a point on the bold dashed and dotted curve
805, and a certain point is determined by the data current value Iy. The operation
point is here taken as the intersection point of the curves 805 and 801. That is,

5 two times the vertical axis value 1y of the intersection point of the curves 805 and
801 is taken as the data current value Iy. -

The transistors 31 to 36 of FIG. 2B turn off when the light emitting element

emits light, while the transistors 37 and 42 turn on. The gate electric potentials of

the transistors 38 and 39 are maintained as is at their values during data current

10 write-in because the transistors 31 to 34 turn off. The transistor 39 operates in the
saturated region when the light emitting element emits light, and the transistor 38
operates in the unsaturated region. The 14-V4 curve of the transistor 38 during
light emission by the light emitting element is expressed by the curve 801, and the
1;-V4 characteristic of the transistor 39 is expressed by the curve 803.

15 Each dotted line arrow mark in FIG. 8A is equal to the length on the
ordinate. During light emission by the light emitting element, the operating point
of the transistor 38 is the point of contact between the right end of the left side
dotted line arrow and the curve 801. The light emitting element driver current Ig
to be found is the ordinate of the dotted line arrow, that is, the length of the solid

20 line triangular arrow of the triangular arrows 807. Note that similar information is
also provided on FIG. 8B, and the light emitting element driver current Ig to be
found is the length of the solid line triangular arrow of the triangular arrows 807.
If the characteristic curve of the transistor 38 and the characteristic curve of the
transistor 39 are equal, then the resulting light emitting element driver current I to

25 be found becomes one-fourth of the data current value Iy,.

Next, consider a case in which the characteristics curve of the transistor 38
corresponds to the bold and double dotted curve 806, and the characteristic curve of

the transistor 39 corresponds to the bold dashed and dotted curve 805. The data

current value Iy is identical to the case discussed above in which the characteristic
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The gate and the drain of each of the two transistors 38 and 39 that
structure the driver element of FIG. 2B are shorted during data current write-in.
The operating point of the transistor 38 is therefore on the bold and double dotted

5 curve 806, and the operating point of the transistor 39 is on the bold and doited
curve 805. The sum of the ordinate of the operating point of thc transistor 38 and
the ordinate of the operating point of the transistor 39 is the data current value Iy,.
The operating point of the transistor 38 therefore becomes the intersection of the
curves 806 and 802. The operating point of the transistor 39 is equal to the

10 abscissa of the operating point of the transistor 38, and becomes a point on the
curve 805.

The transistors 31 to 34 of FIG. 2B turn off when the light emitting element
emits light, and therefore the gate electric potentials of the transistors 38 and 39 are
maintained as is at their values during data current write-in. The transistor 39

15 operates in the saturated region when the light emitting element emits light, and the

transistor 38 operates in the unsaturated region. The I4-V, curve of the transistor

38 during light emission by the light emitting element is expressed by the curve
802.

Each dotted line arrow mark in FIG. 8A is equal to the length on the

20 ordinate. The above group of double dotted line arrows is a case whereby the

bold double and double dotted curve 806 corresponds to the characteristic curve of

the transistor 38, and the bold and dotted curve 805 corresponds to the

characteristic curve of the transistor 39 now being considered. During light

emission by the light emitting element, the operating point of the transistor 38 is

25 the point of contact between the right end of the left side double dotted line arrow

and the curve 802. The light emitting element driver current Ig to be found is the

ordinate of the double dotted line arrow, namely the length of the dashed line

triangular arrow (left side) of the triangular arrows 807. Note that similar

information is also provided on FIG. 8B, and the light emitting element driver
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length of the dashed line triangular arrow (right side) of the triangular arrows 807
in both FIG. 8A and FIG. 8B.

10 In addition, a case in which the bold and double dotted curve 805
corresponds to the characteristic curve of both the transistors 38 and 39 can also be
similarly investigated. The results show that the light emitting element driver
current Ig to be found becomes the length of the short dashed line arrow of the
triangular arrows 807 in both FIG. 8A and FIG. 8B.

15 An outline of how dispersions in the characteristics of the transistors 38
and 39 that structure the driver element are reflected in the light emitting element
driver current Iz can be seen from the lengths of the triangular arrows of the
triangular arrows 807 in FIGs. 8A and 8B.

Narrow angle arrows 808, and wide angle arrows 809 in FIGs. 8A and 8B

20 are used for comparison. The narrow angle arrows denoted by reference numeral
808 are the results of performing investigations similar to those above when the
pixel circuit uses a current input method current mirror. That is, the narrow angle
arrows show what happens to the light emitting element driver current Iz when
dispersions in the characteristics similar to those above exist between the two

25 transistors of the current mirror. The wide angle arrows 809 are the results of
performing similar investigations for a case of a voltage input method pixel circuit.
That is, the wide angle arrows show what happens to the light emitting element

driver current Iz when dispersions in the characteristics similar to those above exist

between light emitting element driver transistors of different pixels.
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8B.
First, with the triangular shape arrows 807 and the narrow angle arrows
5 808, the light emitting element driver current Iz becomes a constant whether the
- characteristic curve of the transistors is the curve 205 or the curve 806, provided
that there is no dispersion in the characteristics of the two transistors within the
same pixel. That is, it is not necessary that the transistor characteristics be
constant over an entire substrate for both pixel circuits using a current input method
10 current mirror, and for the “parallel write-in, series drive” pixel circuit of the
present invention. It is sufficient to reduce the dispersion in the characteristics
between the two transistors within the same pixel. This point is extremely
superior compared to the voltage input method pixel circuit.
However, if dispersion in the characteristics between the two transistors
15 within the same pixels exists, then dispersions in the light emitting element driver
current Iz become large as shown by the narrow angle arrows 808. That is, the
influence of the dispersion in the characteristics between the two transistors with
the same pixel appears intensely with the pixel circuit that uses the current input
method current mirror. In extreme cases, there is a danger that the dispersions in
20 the light emitting element driver current Ig will become larger than that found with
the voltage input method pixel circuit. In this point, the influence of dispersions
in the characteristics between the two transistors within the same pixel is greatly
suppressed with the “parallel write-in, series drive” pixel circuit of the present
invention. With current day display devices and light emitting devices, dispersion
25 in transistor characteristics over the entire substrate is more series than that within
the same pixel. Dispersions in the characteristics between the two transistors
within the same pixel therefore does not become a problem in practice provided
that it is suppressed to a similar extent as the “parallel write-in, series drive” pixel

circuit of the present invention. 18
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circuit of the present invention. First, one transistor of the two transistors within
the same pixel is fixed to standard value characteristics in FIGs. 17A and 17B.
5 The standard value of a field effect mobility uFE is taken as 100, and the standard
- value of a threshold value Vth is taken as 3 V. The value of the brightness of light
emission was simulated across different values for the characteristics of the other
transistor within the same pixel. Values for the field effect mobility uFE were
varied in a range from 80 to 120, and values for the threshold value Vth were
10 varied from 2.5 V to 3.5 V. The brightness value for light emission was
standardized so that the brightness value is zero when the two transistors within the
same pixel have standard value characteristics, and the brightness value is —100

when the pixel is turned off.
FIG. 17A is for the case of the pixel circuit that uses a current input method
15 current mirror, and FIG. 17B is for the case of the “parallel write-in, series drive”
pixel circuit of the present invention. Dispersion in the characteristics between
the two transistors within the same pixel depends greatly on manufacturing
processes. However, with present day standard manufacturing processes, values
for the field effect mobility uFE and for the threshold value Vth as shown in FIGs.
20 17A and 17B are not unusual. In general, it can be seen that there is a possibility
of display irregularities on the order of plus or minus 25% developing for the case
of the pixel circuit that uses a current input method current mirror. On the other
hand, it can be seen that display irregularities can be suppressed to within a range
permissible for practical use with the “parallel write-in, series drive” pixel circuit of

25 the present invention.

Note that, for convenience, the simulations of FIGs. 17A and 17B were
performed with realistic arbitrary values for transistor structural parameters. By
varying the operating transistor operating voltage by changing the transistor

structural parameters, it can be seen that brightness dispersions are reduced as the
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number of transistors n structuring the driver element is two are explained in
Embodiment Mode 6. However, similar results are also established for cases in
which the number of transistors n structuring the driver element is three or greater.
Note that the effect of reducing dispersions in the TFT characteristics becomes
weaker as the number of transistors n structuring the driver element increases.
Conversely, the applicants of the present invention have found that, when
considering the structure and characteristics (including electrical resistance and
parasitic capacitance of wirings and the like, in addition to TFT characteristics) of a
polysilicon TFT substrate capable of being manufactured at present, along with the
light emitting characteristics of OLED elements, it is preferable for the data current
value Iy to be equal to or greater than 5 times the light emitting element driver
current Iz for cases in which the present invention is applied to an AM-OLED
display device. Setting the number of transistors n structuring the driver element
on the order of 3 to 5 therefore has a high utility value. There are cases in which a
high utility can be achieved with other values of n depending upbn the display
device application and the driving method.

Further, in addition to the fact that ideal values for the transistor
characteristics are used in Embodiment Mode 6, parasitic resistance, on resistance
for transistors connected in series, and the like are ignored. In reality, these do
impart some influence. However, this does not change the fact that the “parallel
write-in, series drive” of the present invention is effective in suppressing display

irregularities.

[Embodiment Mode 7]
In Embodiment Mode 7, electronic equipment and the like having the

display devices and the light emitting devices of the present invention mounted

thereon will be exemplified. 50



& ()-FI'R , MB10%&' ()-F! B, , MB10%&' ()-F!,, MB10%& () - F@ $10%&' () - @ TaU VWIXCYY!
J+CSSSL0%&' () - S!\ SS$109%&/ () - SSS10%&! () - S! Ss$10%&! () - S #10%& () - S! h#10%<<&'
()-S 10_ _ Y2\2\8];]<] =] zXJ<CSs$10 10%" %' 10%' %' !Q L3: $10%%

"8 ()-17, L3 $10%& () -, L3: S10%@ ()-! F@9S10%& ()- ! @9S10%! () -

=] >] 11/ ~A"% uV7CS ° 10%& () - #10%& () 3F i 109%&' ()- 3ynt 10%&' ()- 3nt 109%& () -

3109%&' 10% % 3aaB7CS |
Sover (3 10v: () Ferd] me/&l@;tr% egment havingothe display devices and light

#lov ) - SOV RORRIS of et iy i eretiingligggmoiters, video
1310% () cél‘]’n@/ﬁ%’, Q?glt\c(ll carh@rd, Q)ggle t%BJ%lS&)&)@(h%%&QI{&r&%d displays), navigation
systems, audio reproduction devices (car audios, audio components, etc.), notebook
5 type personal computers, game machines, portable information terminals (mobile
computers, mobile telephones, portatlc game machines, and electronic books, etc.),
image reproduction devices equipped with a recording medium (specifically,
devices equipped with a display capable of reproducing the recording medium such
as a digital versatile disk (DVD), etc. and displaying the image thereof), and the
10 like. In particular, as to an electronic equipment whose screen is often viewed
from a diagonal direction, since a wide angle of view is regarded as important, the
light emitting device is desirably used. Specific examples of these electronic
equipment are shown in FIG. 9.
FIG. 9A is a monitor which, in this example, is composed of a frame 2001,
15 a support base 2002, a display portion 2003, a speaker portion 2004, a video input
terminal 2005, and the like. The display device and the light emitting device of
the present invention can be used in the display portion 2003. As the light
emitting device is of a light emitting type, there is no need for a backlight, whereby
it is possible to obtain a thinner display portion than that of a liquid crystal display
20 device. Note that the term monitor includes all the display devices for displaying
information, such as for personal computers, for receiving TV broadcasting, and for
advertising.
FIG. 9B is a digital still camera which, in this example, is composed of a
main body 2101, a display portion 2102, an image-receiving portion 2103,
25 operation keys 2104, an external connection port 2105, a shutter 2106, and the like.
The display device and the light emitting device of the present invention can be
used in the display portion 2102.
FIG. 9C is a notebook type personal computér which, in this example, is

composed of a main body 2201, a frame 2202, a display portion 2203, a keyboard
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of the present invention can be used in the display portion 2302,
FIG. 9E is a portable image reproduction device provided with a recording
medium (specifically, a DVD reproduction device which, in this example, is
10 composed of a main body 2401, a frame 2402, a display portion A 2403, a display
portion B 2404, a recording medium (such as a DVD) read-in portion 2405,
operation keys 2406, a speaker portion 2407, and the like. The display device and
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 image reproduction devices
15 provided with a recording medium include game machines for domestic use and the
like.
FIG. 9F is a goggle type display (head mounted display) which, in this
example, is composed of a main body 2501, a display portion 2502, an arm 2503,
and the like. The display device and the light emitting device present invention
20 can be used in the display portion 2502.
FIG. 9G is a video camera which, in this example, is composed of a main
body 2601, a display portion 2602, a frame 2603, an external connection port 2604,
a remote control receiving portion 2605, an image receiving portion 2606, a battery
2607, an audio input portion 2608, operation keys 2609, an eyepiece portion 2610,
25 and the like. The display device and the light emitting device of the present
invention can be used in the display portion 2602.
FIG. 9H is a mobile telephone which, in this example, is composed of a
main body 2701, a frame 2702, a display portion 2703, an audio input portion 2704,

an audio output portion 2705, operation keys 2706, an external connection port
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device of the present invention can be used in the display portion 2703. Note that
by displaying white characters on a black background, the display portion 2703 can
suppress the power consumption of the mobile telephone.

5 Note that if the light emitting intensity cf the light emitting elements can be
increased in the future, the light including the image information output from the
display device and the light emitting device of the present invention can be
enlarged and projected with a lens or the like, whereby it is possible to use the
projected light in front type projectors or rear type projectors.

10 As has been described, the application range of the present invention is so
wide that it is possible to use the present invention in electronic equipment and the
like of any field.

Driver elements disposed in each pixel in an active matrix display device
and in a light emitting device are structured by a plurality of transistors in the

15 present invention. The plurality of transistors are placed in a parallel connection
state during write-in of a data current to the pixels, and the plurality of transistors
are placed in a series connection state when light emitting elements emit light.
The connection state of the plurality of transistors structuring the driver element is
thus suitably switched between parallel and series. The following effects develop

20 as aresult.

First, a very large defect with display quality in which irregularities in the
brightness of emitted light appear over an entire display screen, if there are no
dispersions even in the plurality of transistors structuring a driver element within
the same pixel, can be avoided. Namely, the electrical characteristics of the

25 transistors possess a great deal of dispersion when viewed across an entire substrate.
This dispersion is reflected in the light emitting element driver current Ig, and
irregularities in the brightness of emitted light across the entire display screen can
be prevented. Note that irregularities in the brightness of emitted light across the

entire display screen can also be prevented in pixel circuits that use the current
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10A.

5 However, the brightness of emitted light cannot be prevented from
differing across pixels if dispersion exists between the two transistors within the
same pixel with the pixel circuit that uses a current mirror like that of FIG. 10A.
In this point, even if dispersions exist across the plurality of transistors structuring
the drive element within one pixel, the influence of the dispersions can be greatly

10 suppressed in the case of the present invention, and therefore irregularities in the
brightness of emitted light across pixels, of an order such that it can cause problems
during practical use, can be prevented.

Further, dispersions in the brightness of emitted light across pixels can be
prevented for the case of the pixel circuit of FIG. 10B. However, the ratios of the

15 pixel write-in data current Iy and the light emitting element driver current I during
light emission by the light emitting elements must have identical values for the
pixel circuit of FIG. 10B. This is an extremely severe restriction in practice.
With the present invention, the transistors that structure the driver element are
divided into a plurality, and therefore it is possible to make the pixel write-in data

20 current Iy written into the pixels larger than the light emitting element driver
current Ig.

The present invention has advantages like those stated above, and therefore
is an important technique for manufacturing practical active matrix display devices
and light emitting devices.

25
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a plurality of transistors; and

5 means for switching a connection state between the plurality of transistors

to one of a series connection state and a parallel connection state. -

2. A display device comprising at least one pixel, the at least one pixel
comprising:
10 a driver element comprising a plurality of transistors,
wherein the plurality of transistors are placed in a series connection state to
flow electric current when the pixel performs display, and
wherein the plurality of transistors are placed in a parallel connection state
to flow electric current when data is written into the pixel.
15
3. A display device comprising at least one pixel, the at least one pixel
comprising:
a driver element comprising a plurality of transistors including a first
transistor, a second transistor, and a last transistor, each having a gate, a drain, and
20 a source,
wherein the drain of the first transistor and the source of the second
transistor are connected;
wherein electric current flows in series from the source of the first
transistor to the drain of the last transistor in the plurality of transistors when the
25 pixel performs display and
wherein electric current flows in parallel in the plurality of transistors when

data is written into the pixel.

4. A display device comprising at least one pixel, the at least one pixel
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a light emitting element;
a driver element comprising a plurality of transistors including a first
transistor, a second transistor, and a last transistor, each having a gate, a drain, and
5 asource; and
a common node wherein each gate of the plurality- of transistors is
connected to the common node,
wherein the drain of the first transistor, and the source of the second
transistor in the plurality of transistors are connected,
10 wherein the drain of the last transistor of the plurality of transistors of the
driver element is connected to the light emitting element,
wherein electric current flows in series from the source of the first
transistor to the drain of the last transistor in the plurality of transistors of the driver
element when the light emitting element of the pixel emits light, and
15 wherein electric current flows in parallel when data is written into the pixel
such that electric current flows from the source to the drain in the first transistor,

and electric current flows from the drain to the source in the second transistor.

5. A display device according to claim 4, wherein each gate of the plurality
20 of transistors in the driver element, each drain of the odd number transistor of the
plurality of transistors, and each source of the even number transistors of the
plurality of transistors are all connected when data is written into the pixel, and a
predetermined video signal data current flows in the plurality of transistors in the
driver element, and electric current storage is performed.
25
6. A light emitting device comprising:
a signal line;
a scanning line;

a power source line; 56
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a light emitting element;

driving means comprising n (where n is a natural number equal to or
greater than 2) transistors each having a gate electrode, wherein the n transistors are
connected in series and the gate electrodes of each of the n transistors are
connected in common;

first switching means disposed between the driving-means and the signal
line;

second switching means disposed between the driving means and the
power source line; and

third switching means disposed between the driving means and the light
emitting element,

wherein the n transistors are connected in parallel and electric current flows
therethrough when a signal is input to the pixel, and

wherein the n transistors are connected in series and electric current flows

therethrough when electric current flows in the light emitting element.

7. A light emitting device comprising:

a signal line;

a scanning line;

a power source line;

a light emitting element;

driving means comprising n (where n is a natural number equal to or
greater than 2) transistors each having a gate electrode, wherein the n transistors are
connected in series and the gate electrodes of each of the n transistors are
connected in common;

a capacitor for holding a gate potential of the n transistors;

first switching means disposed between the driving means dnd the signal
line;

second switching means disposed between the driving means and the
57
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third switching means disposed between the driving means and the light
emitting element,

wherein the n transistors are connected in parallel and electric current Iy
flows therethrough when a signal is input to the pixel,

wherein the n transistors are connected in series and electric current Ig
flows therethrough when electric current flows in the light emitting element, and

wherein the electric current Iy and the electric current Ig satisfy Iy = n? x

Ig.

8. A light emitting device comprising:

a signal line;

a first scanning line and a second scanning line;

a power source line;

a light emitting element;

driving means comprising n (where n is a natural number equal to or
greater than 2) transistors each having a gate electrode, wherein the n transistors are
connected in series and the gate electrodes of each of the n transistors are
connected in common,;

first switching means disposed between the driving means and the signal
line;

second switching means disposed between the driving means and the
power source line;

third switching means disposéd between the driving means and the light
emitting element; and

fourth switching means disposed between the driving means and the power
source line,

wherein the n transistors are connected in parallel and electric current flows

therethrough when a signal is input to the pixel, and
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wherein the n transistors are connected in series and electric current flows

therethrough when electric current flows in the light emitting element.

9. A light emitting device comprising:

a signal line;

a first scanning line and a second scanning line;

a power source line;

a light emitting element;

driving means comprising n (where n is a natural number equal to or
greater than 2) transistors each having a gate electrode, wherein the n transistors are
connected in series and the gate electrodes of each of the n transistors are
connected in common;

a capacitor for holding a gate potential of the n transistors;

first switching means disposed between the driving means and the signal
line;

second switching means disposed between the driving means and the
power source line;

third switching means disposed between the driving means and the light
emitting element; and

fourth switching means disposed between the driving means and the power
source line,

wherein the n transistors are connected in parallel and electric current Iy
flows therethrough when a signal is input to the pixel,

wherein the n transistors are connected in series and electric current Iy
flows therethrough when electric current flows in the light emitting element, and

wherein the electric current Iy and the electric current Ig satisfy Iy = n® x

IE.

10. A light emitting device according to any one of claims 6 to 9, wherein
5
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video data of electric current value system is input to the pixel through the signal

line.

11. A light emitting device according to any one of claims 6 to 9, wherein a

5 data current is input to the pixel through the signal line.

12. A light emitting device according to any one of claims 6 to 9, wherein
an amount of electric current flowing in the light emitting element is determined by
an electric charge stored in the capacitor.

10

13. A light emitting device according to any one of claims 6 to 9, wherein a
data electric current is input to the pixel only when the first switching means and

the second switching means are turned on.

15 14. A light emitting device according to any one of claims 6 to 9, wherein
an electric current is supplied to the light emitting element only when the third

switching means is turned on.

15. A light emitting device according to any one of claims 6 and 7, wherein
20 a signal from the scanning line determines whether the first to third switching

means turn on or off.

16. A light emitting device according to any one of claims 6 and 7, wherein
the first to third switching means each have at least one transistor.
25
17. A light emitting device according to any one of claims 8 and 9, wherein
a signal from one of the first scanning line and the second scanning line determines
whether the first switching means, the second switching means, the third switching

means, and the fourth switching means turn on or off.
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18. A light emitting device according to any one of claims 8 and 9, wherein
the first switching means, the second switching means, the third switching means,

and the fourth switching means each have at least one transistor.

5
19. A display device comprising a plurality of pixels, each of the plurality
of pixels comprising:
a driver element comprising a light emitting element and a plurality of
transistors; and
10 means for bringing the plurality of transistors in the driver element to a
parallel connection state, and to a series connection state.
20. A display device comprising a plurality of pixels, each of the plurality
of pixels comprising:
15 a light emitting element;

a driver element comprising a plurality of transistors each having a gate, a
source, and a drain;
a capacitor element;
means for bringing the plurality of transistors in the driver element to a
20 paralle] connection state and to a series connection state,
wherein, in both the parallel connection state and in the series connection
state, the capacitor element is disposed between the gate and the source of the
transistor, among the plurality of transistors, which is positioned closest to a source
side when there is a series connection state.
25
21. A display device comprising a plurality of pixels, each of the plurality
of pixels comprising:
" alight emitting element; and

a driver el n
er element, 61
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wherein a w 1?6—%5 gté&cér)rentYfllolvgs/e%n(t}xe driver element when data is

written into one of the pixels,

wherein a light emitting element driver current flows in the driver element
when the light emitting element of one of the pixels emits light, and

wherein the write-in data current has a size equal to or greater than 9 times
the light emitting element driver current, and equal to or less than 25 times the light

emitting element driver current.

22. A display device comprising a plurality of pixels, each of the plurality
of pixels comprising:

a light emitting element; and

a driver element comprising a plurality of transistors,

wherein the plurality of transistors of the driver element are placed in a
series connection state to flow a write-in date current when data is written into one
of the pixels,

wherein the plurality of transistors of the driver element are placed in a
parallel connection state to flow a light emitting element driver current when the
light emitting element of one of the pixels emits light, and

wherein the write-in data current has a size equal to or greater than 9 times
the light emitting element driver current, and equal to or less than 25 times the light

emitting element driver current.

23. A display device comprising a plurality of pixels, each of the plurality
of pixels comprising:

a light emitting element;

a driver element comprising a plurality of transistors each having a gate, a
source, and a drain; and

a capacitor element,

wherein the plurality of transistors in the driver element are placed in a
62
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state, the capacitor element is disposed between the gate and the source of the
transistor, among the plurality of transistors, which is positioned closest to a source
side when there is a series connection state.
10

24. A display device according to any one of claims 1 to 4 and 19 to 23,
wherein the display device is incorporated in at least one selected from the group
cbnsisting of a monitor, a digital camera, a personal computer, a mobile computer,
an image reproduction device, a goggle type display, a video camera, and a mobile

15 phone.

25. A light emitting device according to any one of claims 6 to 9, wherein
the light emitting device is incorporated in at least one selected from the group
consisting of a monitor, a digital camera, a personal computer, a mobile computer,

20 an image reproduction device, a goggle type display, a video camera, and a mobile

phone.
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