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BACKGROUND OF THE I NVENTION This invention relates to a display device
using a light emtting el ement and a driving nmethod thereof. Mre
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light em ssion of the light emtting el enent are disposed in each pixel has

been put forward. 20 Fllr}a]:[c{]eofag:g’n]e\/?n%}l{::liéntype di spl ay device, either a
techni que in which an Tnput um nance I nformation to each pixel is
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above- descri bed. Pike! 4 %%Jd 1945 &bgﬁgd Wep.Lpe sw tching TFT 3001 is

turned ON by™ a signal ichis i putte to a gate signal |line 3002 ( an
el ectric charge is stored and held in the hol ding capacitor 3007 by a
voltage of 10 a video signal which is inputted to a source signal |ine
3003. 2. Description of the Related Art

Development of a display device having a light emitting

15 element has been put forward in these years. In particular,
development of an active matrix type display device in which a
light emitting element and a transistor for controlling light
emission of the light emitting element are disposed in each pixel
has been put forward.

20 In the active matrix type display device, either a technique
in which an input of luminance information to each pixel is carried
out by a voltage signal or a technique in which it is carried out
by a current signal is mainly used. The former is called as a
voltage writing type, and the latter is called as a current writing

25 type. These structures and driving methods will be, hereinafter,
described in detail.

Firstly, one example of a pixel of the voltage writing type

is shown in Fig.26 and its structure and driving method will be
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A current which anount corresponds to the electric charge held in the
hol di ng capacitor 3007 flows froma power supply line 3005 to the EL
el enent 3006 through the driving TFT 3004 so that the EL el enent 3006 emts
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EL element 3006 emits light.

15 In pixels of the voltage writing type, the video signal which
is inputted to the source signal line 3003 may be of an analog
system or may be of a digital system. Driving in a case that the
analog system video signal was used is called as the analog system,
and driving in a case that the digital system video signal is used

20 is called as the digital system.

In the vo—ltage writing type analog system, a gate voltage
(avoltage between a gate arjd a source) of each pixel of the driving
TFT 3004 is controlled by the analog video signal. And, by the
drain current with a value comparable to the gate voltage flowing

25 through the EL element 3006, luminance is controlled and gray scale
is displayed. On this account, generally in the voltage writing
type analog system, in order to display halftone gray scale level,

the driving TFT 3004 is made to operate in such an area that change
2



t he power supply line 3005 and the EL el enent 3006 in the pixel shown in
Fi g. 26. Curves 310l1la and 3101b a.n Fig.27B shows a value of the drain
current Id corresponding to the gate voltage Vgs of the driving TFT 3004,
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15 for the purpose of simplicity, showing only the driving TFT 3004,
the power supply line 3005 and the EL element 3006 in the pixel
shown in Fig.26. Curves 310la and 3101b in Fig.27B shows a value
of the drain current I4 corresponding to the gate voltage Vg of
the driving TFT 3004, respectively. The curve 3101b shows a
20 characteristic in a case that a threshold voltage of the driving
TFT 3004 is changed from that in case of the curve 3101l1a.

In the voltage writing analog system, the driving TFT 3004
operates in an operation area shown by (1) in Fig. 27B. 1In the
operation area (1), when a gate voltage Vg, is applied, if a current

25 characteristic of the driving TFT 3004 varies from 3101a to 3101b,
the drain current changes from I4; to I4;. In short, in the voltage

writing type analog system, when the current characteristic of

the driving TFT 3004 varies, thedrain current varies and therefore,
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of the video signal ( signal current ) is inputted fromthe source 25
signal line to each pixel. The signal current has a current val ue which
linearly corresponds to |um nance information. The signal current which was
i nputted becone drain current of a_TFT include n
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the sw tching. [ ng33l%' 309419610 ¥¥h 3101a to 3101b, it is hard for the

current flowing through the EL element 3006 to vary, and it is
15 possible to suppress variation of light emission luminance.
Thus, it can be said that as to the variation of luminance
of the EL element resulting from the variation of the current
characteristic of the driving TFT 3004, that of the voltage writing
type digital system is smaller than that of the voltage writing
20 type analog system.
Then, a structure and a driving method of the pixel of the
current writing type will be described.
In a display device of the current writing type, a current
of the video signal (signal current) is inputted from the source
25 signal line to each pixel. The signal current has a current value
which linearly corresponds to luminance information. The signal
current which was inputted becomes a drain current of a TFT included

in a pixel. A gate voltage of the TFT is held in a capacitance
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TFT 3302 are turned ON. In this nmonment, the power supply line 3311 is
connected to the source signal line 3307 through the driving TFT 3303 and
t he hol di ng capacitor 3305. Through the source signal |ine 3307, a current
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result , it is possi’ble to suppress the variation or the I'ight em ssion
a patent document 1(JP-T-2002-517806) and a non patent document
1(IDW'00 p235-p238:Active Matrix PolyLED Displays). The pixel
15 shown in Fig.28 has an EL element 3306, a switching TFT 3301, a
driving TFT 3303, a holding capacitor 3305, a holding TFT 3302,
and a light emitting TFT 3304. Also, 3307 designates a source
signal line, and 3308 designates a first gate signal line, and
3309 designates a second gate signal line, and 3310 designates
20 a third gate signal line, and 3311 designates a power supply line.
A current value of the signal current which is inputted to the
source signalline 3307 iscontrolledbyavideosignal input current
source 3312.

A driving method of the pixel of Fig.28 will be described
25 by use of Figs.29A to 29D. In addition, in Figs.29A to 29D, the
switching TFT 3301, the holding TFT 3302 and the light emitting

TFT 3304 are shown as switches.

In a period of TAl, the switching TFT 3301 and the holding
5



| um nance. 5 Next , another exanple of the current witing type pixel which
is different fromFig. 28 will be described. Fig.30A shows a pixel which is
described in a patent docunent 2(JP-A-2001-147659). A pixel shown in Fig.
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2904 becone i nd the gate voltage corresponding to the drain 5
current Ilvi e%flr*e'csifg)gifg in the hol ding capacitor 2905. After the drain

current of the cuent IR 2906 oeSpgelld efit0abal WiHleQws tEAEN P FI0d381 TA2
is initiated, and the holdelng TFT 2902 is turned OFF. In this honent,

through the MripviRQaT6pF2393. 29C). Further, in a period of TA4, when the

light emitting TFT 3304 is turned ON, the signal current Iyjgeo
15 is inputted from the power supply line 3311 to the EL element 3306
through the driving TFT 3303. By this means, the EL element 3306
emits light with luminance corresponding to the signal current
I,ideo. In the pixel shown in Fig.28, by analogously changing the
signal current Iyigeo. it is possible to express the gray scale.
20 In the above-described current writing type display device,
the drain current of the driving TFT 3303 is determined by the
signal current which is inputted from the source signal line 3307,
and still further, the driving TFT 3303 operates in a saturation
region. Therefore, even 1if there 1is variation of the
25 characteristic of the driving TFT 3303, the gate voltage of the
driving TFT 3303 automatically changes in such a manner that a
constant drain current flows through the light emitting element.

In this manner, in the current writing type display device, even
6



the drain current of Ivideof lows . In this manner, the signal current 10
Ivideo is inputted fromthe power supply line 2911 to the EL el enent 2906
t hrough the driving TFT 2903. The EL el enment 2906 emits light with

| um nance in, response to the current | video Next, when the period of

i gnal deo .

TAS i i ni ti4 E0e PREFRGHETHY T PRITER0 MaRleRyr hed-OPESSERLR & FUPDERES
switching TFT 2901 is { d1 F,. th i | t 1Vid ti t
e | nput red VIO IR FoRAERESEBEA RS TYPERhGEL BLSBPB eSS 8 M ough
the driving TFT 2903, .and the EL el enent 2906 continues ta .em.t light. Th
pi'xel  shown T 1 FOHACLANt S AIRRESTH e Fard ] OarBF ogs S HR SMGFAOEne
signal current lvideo 20 In the pixel shown in Fig.30A the driving TFT
2903 oper at egm‘?lﬁlq“r?f'saturati on region. The drain current of the driving
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15 reference nuneral’s are grven to those portions whi Ch fare sane as the
correspondi %rpo{ﬁé Oﬂﬁr&gsgi gz %Zﬁpigglg;e’ it is assumed that an Ia-Vge
15 characteristic (a relation of the drain current and the voltage
between gate and drain) of the driving TFT 2903 is the same as
that of the current TFT 2904. Also, a current value of the signal
current which is inputted to the source signal line 2907 is
controlled by the video signal input current source 2912.
20 A driving method of the pixel shown in Fig.30A will be
described by use of Figs.30B to 30D. In addition, in Figs.30B
to 30D, the switching TFT 2901 and the holding TFT 2902 are shown
as switches.
In the period of TAl, when the switching TFT 2901 and the
25 holding TFT 2902 are turned ON, the power supply line 2911 is
connected to the source signal line 2907 through the current TFT
2904, the switching TFT 2901, the holding TFT 2902 and the holding

capacitor 2905. Through the source signal line 2907, the current
7



Fig.3lAis a view, for the purpose of sinplicity, showng only the driving
TFT 3004 and the EL elenent 3006 in Fig.26. A voltage between a source and
a drain of the driving TFT 3004 is 20 represented by Vds. A voltage between
both el ectrode of,  the EL e] enent 3006 i.s. sh gwn by. VEL. A current flow ng
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changed fron1IgL ort, since t e current
15 OFF, the signal current I, igeo continues to be inputted from the

power supply line 2911 to the EL element 2906 through the driving
TFT 2903, and the EL element 2906 continues to emit light. The
pixel shown in Fig.30A can express gray scale by analogously
changing the signal current I.igeo-

20 In the pixel shown in Fig.30A, the driving TFT 2903 operates
in the saturation region. The drain current of the driving TFT
2903 is determined by the signal current which is inputted from
the source signal 1line 2907. Therefore, if the current
characteristics of the driving TFT 2903 and the current TFT 2904

25 in the same pixel are equivalent, even if there is variation of
the characteristics of the driving TFTs 2903, the gate voltage
of the driving TFT 2903 automatically changes in such a manner

that a constant drain current is made to flow through the light
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25 through the EL el ement 3006 is changed fromlgLl tO Igyz by a | evel of
deterioration of the EL el enent 3006 of each pixel, the |ight em ssion
|l um nance is varied. As a result, in a display device having a pixel of
such a 10 t%{)e that the driving TFT is made to be operated in the |linear

regi on, bur iR $9%EJe tends to occur. On the other hand, in the
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| EL equal,s t.o the drain_cutr ld of the driving TFT 3303. An electric
pot ent i ngo ofﬂf hegeﬁlgdemlgr q‘ssu%%"ﬁglgfgfihe 3005 is shown by Vvdd. Also, an electric
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that the I-V characteristic of the EL element is changed due to
deterioration etc. In addition, in Figs.31A and 31B, same
15 reference numerals are given to those portions which are the same
as the corresponding portions of Figs.27A and 27B.
Fig.31A is a view, for the purpose of simplicity, showing
only the driving TFT 3004 and the EL element 3006 in Fig.26. A
voltage between a source and a drain of the driving TFT 3004 is
20 represented by Vss. A voltage between both electrode of the EL
element 3006 is shown by Vi.. A current flowing through the EL
element 3006 is shown by IEL. The current IEL equals to the drain
current Id of the driving TFT 3004. An electric potential of the
power supply line 3005 is shown by Vaa. Also, anelectricpotential
25 of a counter electrode of the EL element 3006 is assumed to be
o(V).
InFig.31B, 3202adesignates acurve which shows therelation

of the voltage Vg, and the current amount Ig, of the EL element
9



the driving TFT 3303. 3702a designates a curve which shows the 1-V
characteristic of the EL el enent 3306 before deterioration. ' On the other
hand, 3702b designates a curve whi ch shows the |-V characteristic of the EL
el ement 3306 after deterioration. &er ating conditions of the driving TFT
3004 and t he3BPQeEnERdeiRTpBatdre Feterharagtieaditidhe BR thesHhar kb
are determ ned by an intersection point 3703a of_ the curves 3702a and 3701.
Qper at i ng coﬁaptzﬁoﬂ%sb‘?“??es @ SY§ FRFchagous I theharagitendAtis3e6 His er
deterioratiopn_of the EL elenent 3306 are deternined 10 by an intersection
poi nt 3703b. BF AR AP ASHRF SRA Ly o3 20 hESSIOPRERRG SR 5D 3a
and 3703b V\A| npared to e ot her of the current
oo tyneShoRs PP UrRER ks é’%gh&pa%ege hOEwBed sraftes oind A Vs
Before a after the EL. el enent 3Q0 erlorated t he voltage between
bt h of ot roﬁBg 8 GITTHE BEBPS AL T30RE | S HEIJoS THh YRR cLur® GRS
the current %{1 througlh the EL el errent 3006.is maintai ned to be | EL1
which is sub aﬁtF 1P TERGe 1R i s Mt Vesty e APPFALHRI Frond Ehkans

t hr ou h the_ EL elenent 3006 is

3006 d h
il ned  6oBe-8C08Y RRRrif) Pt et ot B e Bheinen o
b f th d.. Ho t
met hod of ¢ hage'u#*“%?# ; reﬁ;‘%&ﬁz JBEetRREF Ao P %e%?ﬁﬁ%‘?é ttﬂva CBFELE | I
h I t t
of cach pi xof Rom T dTo 8P At o 151 B EE 275Pade ér%ﬁsﬁvz%@%g sgghe Y
char ge |rbthe h |e%lz q £2aR C|£ needs.| on erwt as thltla Si gpl curr.ent
becones srral Fery ecause OF HH'GHY EPIERE @a 2 SRe R auRs ¢ Thgo pfziﬂtrjlnﬁlg
h h whi ch t t
Eor 83?ckl yI \(/:\fl Pt Je"flr?l Si gngli1 d%r’{vé‘ﬁ’lg %%3%4 ét?’ccﬁﬂnaesé@et’ﬁaka?%&’eg%%al
current is s {F r1<|> lLeak ,current. etc

m a

f
whi ch occurs°f r i :alslét3 gce%%ge% (?ﬁe gletﬁgméﬁﬁg e ?anal

lolee as that tl?e in e sec%loglopovnml ngx‘%t Ifnghca fcugr:br% I?i(%]oa ngngl{eeg;[erlrg 3 %r ried

OO—

in the linear region shown in the figure, the operating conditions
15 of the driving TFT 3004 and the EL element 3006 after deterioration
of the EL element 3006 are determined. The operating points 3203a
and 3203b will be compared to each other.
In the pixel which was selected to be in a light emitting
state, the driving TFT 3004 is in a state of ON. In this moment,
20 a voltage between both electrodes of the EL element 3006 is Va;.
When the EL element 3006 is deteriorated and its I-V characteristic
is changed, even if the voltage between both electrodes of the
EL element 3006 is substantially the same as VAl, a flowing current
is changed from Igy,; to Ig. In short, since the current flowing
25 through the EL element 3006 is changed from Ig,; to Ig; by a level
of deterioration of the EL element 3006 of each pixel, the light
emission luminance is varied.

As a result, in a display device having a pixel of such a
10



5 Therefore, there is such a high risk that it is inpossible for the pixel
to emt light wiwth accurate |um nance. Also, in the pixel having a current
mrror circuit represented by the pixel showmn in Fig 30, it is desirable
that a pair of TFI. i.ch conf.iqu the current mrror circuit have 10 sane
current Iochar gg?%r‘fé?%@@e I—‘éﬁé’ éi% rr?ﬁ' F8dPedsy 9 0§ ?pﬁﬁF‘%thé’t‘ the Pasatof

t hese TFTs have.corrpI)eteI. the sane current characteristics, and there
occurs vari atF8h°%rn ‘t"ﬁ%‘%’? x%ﬁe UhoMRSeh tePgS. t90°CCPRr eshol d val ues of the

driving TFT 2903 and . .the current TET 2904 are Vtha_Vthb, respectively. Wen
15 thegt hr eshol d VQ?LY(%‘? ‘Vfcth%f %Pﬁn Bt *BEE SRt L6 SuvEeRt Qﬁatéﬂg 5 ut e

I ~ Vtha - O M ,,.ah b I th | ut, I |, Vthb ~
of Vinb, o cEBETRARTIAFI Y SO0 WibiduRObr PRV S%c%&ﬁeﬁa%t?%anmrﬁg
dr ai fl.owing.th h.the.c t TFT 2903, ] to the
curront  val uEhP e ke 2eRHRRgy TS BocaPage Bhglp%@gégrw%ﬂ ce
2912, d d to,be O. if_the drai t .does t ow
through the BFFERe THRe 20605 arneras; BT BREERERTTP) Afarton VSPYREIM o
| evel of sllggglsyaggf\é#fr than I. Vthh ~ is held in the holding capacitor

2905 . Here, “because oy AFH LY YFRE®E: there is a possibility that

the drain 25 current aof the driwvi TET_ 2903 is.pot 0. Even .in case that
the bl ack displ ayeil}é @g’r A et c!Louf ?:Q‘thféﬁrfeg sﬁfﬁg NG BYPE nhande phaithe

Claht . and 1 PREAEHES RdineTiby o Khal Ena¥ Pnd Y Mhckacteristiq ol ke Ly
Slgnal Phut CLefEE s OBl Bl TRERAE SHECEHL” Shad 't PoabBEs i 5PRe)
There 1o a roetel EAEn bEo2 00 Wb P RRE e HRRTAGRIGY Blig, 08
e out put L ecs SRR PP BRI AG LA ATHANE Se CHE B A R0dC (7
using pol ycrgém lﬂm%hﬁ%gggdéﬁ@ﬁ:?xgegg\,ﬂ?I?A%Lgcete\éa.lgtq.té 88 fle EL element

characteristics of transistors iIs r
is changed due to deterioration etc. In addition, inFig.32, same

15 reference numerals are given to those portions which are the same
as the corresponding portions of Fig.28.
Fig.32A is a view, for the purpose of simplicity, showing
only the driving TFT 3303 and the EL element 3306 in Fig.28. A
voltage between a source and a drain of the driving TFT 3303 is
20 shown by Vgs. A voltage between a cathode and an anode of the EL
element 3306 is shown by Vg.,. A current flowing through the EL
element 3306 is shown by Ig.. The current Ig, equals to the drain
current Is of the driving TFT 3303. An electric potential of the
power supply line 3005 is shown by Vaa. Also, an electricpotential
25 of a counter electrode of the EL element 3306 is assumed to be
o(Vv).
InFig.32B, 3701 designates a curve which shows the relation

of the voltage between source and drain and the drain current of
11



10 difficult to make the video signal input current source in which current
characteristics are uniform Thus, in the conventional display device of
the current witing type, the video signal input current source is
fabricated on a single crystalline | C substrate. On the other hand, it is
general that the 4Balng FETr 4883 on A% deSigR_BLEF @ ICHT o HRAER, shews Lhe
fabricated on an insul ation substrate such as glass etc. fromthe aspect of
cost etc. ThénV Fhasracterigsticcesstiig Blnglemert it beforsl ferricratiit®trat e
on which the video signal input_current source is fabricated is attached
over a subst PRt AENeghhaRdy hd7 (% designedesed. CUREe Hhdehafhassi e doVof
such structure has such problens that cost is high, and an_area of a

pi cture franEhRBACHELBELG eBficddesificeet aPgRt| §3§ﬁ Feermiererioratdiat-ed
on the occasion of attachment of the single crystalline I C substrate. In
view of the 9B8TRtRG GAWdFie0cusF BRMEATVIRI THE 3204 APhtherEh&steardsk
to provide a_display device in which a light emtting el enent can be made
to emit |ighB0Qpthe fsheTigrf iR LRthRolE SRRt dAdér aradetemidsde of
deterioration over tine and a driving nmethod thereof . Al so, the invention
provi des a dPEpPRyinerseetion E’?F%ig:twqal % e FHeEs 3 10248 Prgus 701
accurate grag scal e expression, and also, it is $ossible t 0. speed _up
witing of aCRPHRBIRG ditdopgcAt il driydas FFf Rt and hhe el flerent o

| eak current _etc. is suppressed.and a_driving netho hereof. Furthernmre,
5 the i nvent P30 HRkter CeeTEQTRFSOPJRE athf Fhi 3&35@9%cé3 i TP (SR g
area of g picture frane and realiz i niaturizatio a drivjng_ method
her eof . LSONRRR et SHEe oA 100 TR e TRAFAFBRS CoBRDend 7681 bulies: eps
in order to solve the, above-desgcribed or _problens. Fjrstl an

out |1 ne of t FS® PROBAEHSH DRAAE S AAactnd BLASL B u5 aeannd f path stsged i n

Bl urari £y of curr ot TRRPEESLi ¢ (s curgage S EAng ope bt e R iBA ©
RN S TN R 4 NCT G S XTI N4
or OFF ther cBloMh&apRE T TayeBi Rt ed chpliad Giopile SvetmRoP R BT oRoBar 1
ci roul { hi oRE (oA BLpoiient 3pRe "LhiFrss FRoh Rt Fan Bubt s ReEBakon:
20 1 e oA TS sBul e SHB Ehe  Ch
CONSLaN, i AE5 3B Rob 0 EHE SRyt LB R yen 3.6 Shelers
2‘33?26\\/2: lrjgu?{)%g l{i.rsr SQEe%J?ora%/g‘A ,u%%ev@liuglhen [ %1%%9_35' &grgd’g%mtﬁtjélEf lélilé%g}xt

3006 ismaintained tobe substantiallyconstant. Thus, theproblem

20 of the burn-in of the image is reduced.

However, in the conventional driving method of the current
writing type, there 1is a necessity that electric charge
corresponding to the signal current is held in the holding capacity
of each pixel. Theoperation for holding a predeterminedelectric

25 charge in the holding capacitor needs longer time as the signal
current becomes smaller, because of an intersection capacitance

etc. of a wiring through which the signal current flows. On that

account, itisdifficult toquicklywrite thesignalcurrent. Also,
12



corresponding to the switch parts of conductive state to the light emtting
elenment. In the pixel of the invention, the value of the current which
flows through the light emtting element is 5 changed by which switch part
possi bl o Lo BaFiRe Hpky CagarLaned, AHFeBEnL THL - RESELLS eI of
possible to y ? i u

circuit is set to always_ output a constant current of a certajn |level.
Therefore, i® ¥ 5508 %I tedl Pravatt evsri Wetoh HCHHRe TEGM @ RIWHA Y Pdws
through 10 the |jght emtting element. A structyre qf .the pixel of th%

| nventi on anBLFeES GRIRRITGT WPl FRBeo oS ITHEP (7 98l SR8 48 Bithiodh the
typically shows e structure of the pixel of the display device qof the

i nventi on. Iﬂ”ﬁ?%.t‘? ,"_ﬂﬁ‘ét_‘ PP ML W bt s%lﬁ’rceg‘tcilrscﬁatr§l(3?1n °_I§itg. |,
parts (117 FiParotongs thrsade 200l S AR tBrtant RMORIRNR tPPng
elenment. In additjon, .Fi il l.ustrat t he exanple of the pixel in which
there are t wPARELt %é"]if\/vi]tl@i‘ttpgh%ﬁa SCPH%E%J%ﬁ?a%%%ce circuit in
one pixel, but the nunber of _pairs_i ne pi xel 20 may be the ar bi.trar_)é
nunber . The swi t R (PoilChPREPE SGid R SHEHY PhETan CABGRL
termnal and_an output. ternjnal .. To be cqonduygti or,.npn conductiv

bet ween t he ??\%{ﬁs?rgtrerﬂ X %ﬁdpf’ﬁﬁl RPR %f'e%ﬁgnéﬁ'o?’ttﬁ% ‘gﬁﬁr@%’&ﬁagf‘aits
controlled by the digjtal video si | . A.,state that the 25 i.nput .term nal
2nd the out gt METF s hASR S PfbuRg (R8T EorkeRt BTERAR e BoP
cal |l ed 3% that the sw tchhgart is.tgrngd (HBI.W Al so {'-% gég{ftthat t.hehi ngut

. e current racteri . ver,'’ , 1t is ha
term nal” "an e outpu ernlnaF O? fﬁe SWMTC pér are |1 n %on conducflve

state is cal t hat, 16 es‘“figfh t 1S tur, E. h i

part is cont#lg%f Z%%ﬁll} eqsfpe%: *3% sstlg%ge élr?gnpcll%g%g&a?felebfgﬁ'%ecawrggg
correspond! o alddls 080 S FherIBEHEL SPhrpRUGE Ol ToUTL ( current
source circuit a , current '5°source circurt b as an input termnal and

an output termnaly, 20d; 083 & Wi F28.56" ARLLRY18 HANREHY ££E6rE0ing

fl owed between
TFT 2903 and the current TFT 2904 are Vinha, Vinn, respectively. When

15 the threshold values Vina., Vinp Of both transistors vary and an
absolute value Ivthal of Vina has become smaller than an absolute
value |thb| 0f Vinn, @ case of carrying out a black display will
be considered. The drain current £lowing through the current TFT
2903 is comparable to the current value Iy g, determined by the

20 video signal input current source 2912, and assumed to be 0.
However, even if the drain current does not flow through the current
TFT 2904, there isapossibility thatavoltageof alevel of slightly
smaller than IVthbl is held in the holding capacitor 2905. Here,
because Of |Vinn|>|Vina|. there is a possibility that the drain

25 current of the driving TFT 2903 is not 0. Even in case that the
black display is carried out, there is such a risk that the drain
current flows through the driving TFT 2903 and the EL element 2906

emits light, and there occurs a problem that contrast comes down.
13



the input termnal and the output termnal. The current source circuit ais
controlled to have the constant current la flowed by a control signal a.

Al so, the current source ci rcuit b is 10 controlled to have the constant
current Ib flowed b a control %nal b. The control nal be a si gnal
which is differentf ’?Hfﬁ’f'hénv*f‘beeG §V§H§F°n$&s"o‘sﬂlﬁéf ‘E%YI? QPEHIR A TR the a
current signal or be a volta e signal. In this manner, an operation for
det er ni ni ng ‘érl:E|+‘F% P&ni e Vit HORPRE CPEERBA S R FTECT S RUEINS by
t he control gnal is called as a settl n% poper.ati on of a}Fcurrent sour c
circuit or a ’é NG lopRFEeR b coragh Riks |dr'?1$r%’s&f1 ¥hth respeslt te rac
setting operatjion of the current source circuit be syn¢chronous with or

may be asyncHPHRBR s "(/?;lttlr’nrf"‘F?é“a(ﬂ'ieF%‘tt‘?%ﬁ1 Bi*ehel £4¢ ChTﬁl&FF 18Ry E5e 55 Wet
at arbitrary timn Al so , the settlrr%%oo eratlgdfma,y be carried out

only to dhe ERRT efRE %‘b’? c‘éh%??“c‘iﬁ’flsatrfd’ﬁ 9e0c FheRRd slawé

circuit to which the settln peration is arrled ou? be shar d wi.th
ot her curren?“’é’é‘?ﬁ‘ées%rrc(ﬁﬂ mB et he l%e‘ett-t g 285 P B %’fr‘?rh% o
i bl e t t f t 25 whi,ch
The current b w%ﬁ??'%@pﬁ%f‘ipﬁgﬁﬁﬁgéﬁrm %%ﬁslrg‘éﬁrké W AR
el enent which {;um nia ce i s chan%r-id u _rLent anpunt %I ow n et ween both
el ectrodes tRerEYPSH LT HE 4G R ﬁr&ﬁ EJ sPEnERTCeR %%Fo “EL S1Ree
El ect L d
bt - even | nVRSLREH Vo nEPBRAGFETITHIS (P e S R ot %?%fgﬁic’ LaFe by
d | f the ht it t
Cs poseitf e 9%%%% %eméﬁei 8 shacs Tasgr Lkt dimadhiy aed Sﬁo’cfé Dhgn
t hod f the | t I | ectrod
chectrotie) | SUETERt AnERREy SEaRhEeF (it STeRE Boncte o aby BRF SRR gR A ne
itch t F th t h
uToh part g 800 gﬁxﬁﬁﬁca{tﬁlé%@l%%%acte iAot O SRt
Lior ough theo sl L6 BRELED S LNG G LRl SONLE-FLESH dndrbhatRBNRREE, |

addi ti on, gUCRCE & Cuit ructure er curren

current sourge il eubl @, 40es 1oL LW het wreh Lhed ioblneptLiing e)hg@;zms

on the occasi on Swtc par turne current i ned
by the Clqu r eE'he pixel is formed, it is fabricated on an insulation substrate

such as glass etc. from the aspect of cost etc. Then, there is
a necessity that a single crystalline IC substrate on which the
video signal input current source is fabricated is attached over
a substrate over which the pixel is formed. The display device
20 of such structure has such problems that cost is high, and an area
of a picture frame can not be reduced since large is an area which
is required on the occasion of attachment of the single crystalline

IC substrate.
In view of the above-described actual condition, the
25 invention has a task to provide a display device in which a light
emitting element can be made to emit light with constant luminance
without coming under the influence of deterioration over time and

a driving method thereof. Also, the invention provides a display
14




15 source circuit b does not flow between the light emtting elenents , on

the occasion of that the switch part b is turned OFF, the circuit structure
is not limted to Fig. 1. In the invention , one current source circuit and
one switch part are ﬁaired up, and they are connected serially. In the

pixel 20 of APYLES thefEch dti 5 RRASIRIC $AcKAPAY (R0t ARTURES B XA ot
Dixel ahown PRPEPSTLAR! POGeLRRc A EHRBO e EHONR 90T B M P ERE b Atges -

havi t i.tch t d 25 t { . Cli jt th i st
Chree vays | ALODEAIEPAFARIEedr PHLIBEPERTS G K95 SPRB G 2Pl THET yht
itti I t . Afirst h i th th gh i ch t lied
rom el her  BECtvibs imiRs T Ang 2, ebar e MOtk el oo - Ebfhagmde ©
itti 18 || t . d th i ) th t h whi . t
o 08 4 g e PR Lo B b FeEh S B S BBt S
current source circuit which supplie thi.curyent i.n Ehettirst pqih.is
Cnputted to BRETERRRA RICEITREE BheABAF AL AZERIR 1GLTR 1A e taon A0dAar e,
whi ch current i upplied_fromboth two current source circuits to the
i ght em'ttiﬁ'ﬁtéf’amgﬁ r

“€9%: case of the third pat h, an added current of
currents which are supplied fromthe respective current source circuits is
to be inputted to the light emtting elenent. 10 Expl ai ni ng nore

concretely, the first path is t i y the current la
BuRAhRy | OF ol HRHf

flowi ng through the current sol circCu a TS Tnputted to the Iight
emttin |l ement . This path is selected in case that the switch part ais
turned and the switch part b is turned OFF by the digital video signal a

and the digital Vil'gl?éf?lilr?vesrl Qﬁ' t%bﬁT?ﬁgsficﬁir?ir‘& SRR saiRaBPd%PLPc;s‘;QBlW ch

only the current oW ng r oug en ource Circu

inputted to the ng@é'gggé%#¥§¥q%%§E$%E' %P%éﬁgggh is selected in case that

the switch parF als turne part b is turned ON by the

digital video signal g And.fRGedi gL L3 end ARRAY HA1 Pt be described. Each

pixel which is included in a display device of the invention has

15 a plurality of switch parts and a plurality of current source
circuits. One switch part and one current source circuit operates
as a pair. Hereinafter, a set of one switch part and one current
source circuit is called as PAIR. There exist a plurality of PAIRs
in one pixel.

20 As to each of a plurality of the switch parts, ON or OFF
thereof is selected by a digital video signal. When the switch
part is turned ON (conductive), a current flows from the current
source circuit which corresponds to the switch part to the light
emitting element so that the light emitting element emits light.

25 A current which is supplied from one current source circuit to
the light emitting element is constant. According to the current
rule of Kirchhoff, a value of a current which flows through the

light emitting element is comparable to an added value of current
15



20 The third path is a path thorough which the added current la+lb of the
current la flowing through the current source circuit a and the current Ib
flowi ng through the current source circuit b is inputted to the |ight
emtting elenent. This path is selected in case that both of the swtch

part a and t¥%aLes# t ¥hipar @15 Fwrisedurifel Ritby SPRESHE gISCAFSe FFFdtidfal a
and the digital video signal b. That is, since the current |a+lb are nade
to flow thr oﬁ%’ﬁr?%%‘?’dmg tafihe PRt BREAE By CPRBUAFYLTE AtaFPLhtRe gl ta

d the digital vid i | b, i1t tur) t that .th i, xel i t th
same 19 opERLtFHRE RLGH G -al FANLhS PLIRN @SR 18YSREIARNTRe PRmPE
tgchni que for gray scale e_xdpreiz)ir‘fon in thg dhspé"ﬁg devi ce of the invention
Wi Tl be descFRBediTramsoiiich, Thows: Shroudh, Ghe WAPRR FIEIAd ke Nadh

t i it 5 i |y defined by the setti ti f

the currcht Sheneed By thqh LB srtt R PE A PLESALHEY RE ih PERFCR RRESE
circuits included in eac cpixel cz%r&ste% currenltélv%l ue different.fr m
those of thetDIHEPCEFIENICEH 88 Whatctt € PLFRLRIE 8 FHRSIRS AT RY iSF51e-

I t its light with_ | um di t, flow 0 t
Srount ( cur ran e siien ner | BRRCREREPEE NG edcil AR d AileaRgn

i tti I t trol i whi ch i it th t i
Suppl | o4 11 CHECRRE A FORE ARy SUFERRT BF PrESPEERS aroNle CIPPEREORR Oif 18
i tted to th i gh i tti | it o, Lt i ble.t | ect .th
Ui nance. orPPRELREE [tooRTC RIS PRRGOEIaReE PR rR R bR, ET A
I_evels ..In.%his ]g%bner t'tt I S _possi Qle to sel ect jthe | um nance pf t he
| i ght et la;ee]r B ERG S5eTEP Y r om a plurality of the |um nance
I s by the digital vi i | ._.\Wh f_th it t .t d
EE s Thel oo Sk Bt esRs AL e p I O Lol LR S LED PEL SRR A 0
here naft or i} RhRssOPLbEaRy b diriq O Elh tipide £LFBRBY, LHU'Shach e

, 1t ihle.t i | um f

the 11 aht  enSF LU ot G Sabptsdapomed B AR 18RAR0R, | AR P230E.°
above- descrlp&g ﬂ@eﬁog’ast Q%Becﬁér&gasso%rce circuits (in Fig.1l, a current

15 source circuit a, a current source circuit b), two switch parts
{(in Fig.l, a switch part a, a switch part b) and the light emitting
element. In addition, Fig.l illustrates the example of the pixel
in which there are two PAIRs of the switch part and the current
source circuit in one pixel, but the number of pairs in one pixel

20 may be the arbitrary number.

The switch part (switch part a, switch part b) has an input
terminal and anoutput terminal. Tobeconductiveornonconductive
between the input terminal and the output terminal of the switch
part is controlled by the digital video signal. A state that the

25 input terminal and the output terminal of the switch part are in
a conductive state is called as that the switch part is turned
ON. Also, a state that the input terminal and the output terminal

of the switch part are in non conductive state is called as that
16



25 that the nunber of gray scales is not sufficient. Then, in order to
realize multiple gray scales , it is possible to conbine it with other gray
scal e systens. Roughly categorizing, the there are two system 20 A first
one is a technique of conmbining with a tine gray scale system The tine
gray scal e s{Reeffich RAgtthdd %BFn‘éQp‘?%%si NG FY1EER BALY HRandimaltgda
period of light em ssion within a one frane period. The one frane periqQd is
conpar abl e t 81L& FEFPEG TS O sdats afd 95FEﬁé‘t?gtf%gﬂei%&&?peﬁﬁ&flgtd&%},ta ne
frame period is divided into a plurality of sub frame periods ( and with
respect to e%t#eutt9?%he period, a light enmitting state or a non-light
emtting state of each pixel is selected hi s mann

: . Int . by.th
conbi nati on of ¢ helePHReR hoARFRCLRESEF KERTERRT SORFERPLERULE Re CHFTERSh
em ssion | um nance, the . ra)‘ scale i.s expressed.. A second one i.s a.
t echni que® of SEBRER ikt R) Resata 1gPYy SeEPERa) g AR TRt R e deffdpadeal e
systemis a nethod for expressin ray scal e by changi ng an area_ of a |light
em tting por&Pdhash aoﬁEnﬁF&‘éV.f‘T—‘gP XA £SO tpi")‘(‘gFegg PG RedHesy a
lurality of sub pixels. 15 Here_, t f h_sub pixel is th
Same as the PRSIRNY GEFTABa0Fh S SHERY L AERTT: ¢ KBS HURRR DA Seach
b pi |, the light emtti t h i t 1Lt te |
el cotod. | neTRTSPEA o CoRFHOTICHoRE: MAYT bR BT eEUsFe ety Fgftred
itti i f th i xel dt | i i SSi | um t.h . 20
Scal ¢ 19 oxpPBeRctr oL T 1t nBLPRenRRaLE ET Lot g SR g trre
I t d. the techni f i ni i.th_th I

Syetem i bECRGTHLIRY T aTe ARcPPRCETOD YoM tade T adrtha PRkietng
the | um jation. in t bove-d i bed i spl 5
techni que. wi F19B5L oune TR RHORFTAHY 08 P ot PRr g e °Piie
oS, e Pl B R sk L pe SRR PRl BuS IR 0" Y

signal or may be a voltage signal. In this manner, an operation
for determining a current which flows through the current source
15 circuit by the control signal is called as a setting operation
of a current source circuit or a setting operation of a pixel.
Timing of carrying out the setting operation of the current source
circuit may be synchronous with or may be asynchronous with the
operation of the switch part, and can be set at arbitrary timing.
20 Also, the setting operation may be carried out only to one current
source circuit and information of the current source circuit to
which the setting operation is carried out may be shared with other
current source circuits. By the setting operation of the current
source circuit, it is possible to suppress variation of current

25 which the current source circuit outputs.
The light emitting element means an element which luminance
is changed by current amount flowing between both electrodes

thereof. As the 1light emitting element, cited are an EL
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21 Two or nore current source circuits out of a plurality of current
source circuits included in each pixel is set so as to output the sane
constant current. And, on the occasion of expressing the sanme gray scal e,
the current source circuits which 5 output the same constant current are
sel ectivel y (Biectro-hyminesgancedyehement ha BRI CERIepion) elpmerti@andnt
source circuit is varied. the current flow ng through the Iight emtting

el ement is t&fpeRariBYt avsieagd® cPRer efobEingt apsapbitrare elpemany ahigh
reduce the variation of the |um nance due to the variation of the 10 out put
currents of ERABRtER}F drits §681LEePEid CUFTSNAnvAY HdaIectNdSDiokel 4 1HiPY 19
invention, since the current flow ng through the light emtting el enent on
t he occasi onthe ldghtyembt bR phagenti éﬁl’a“yPP§Si‘rﬁiLﬁtt§i FRR{-B LD POl ned
constant current , regardless of 15 change of the current characteristic
due to deteriorati ¥ RF. tW‘i’t‘*’r%ﬁ)’E&%ﬁ%lé“ﬂ?W tGeEhnodgnt ofnitye dgoht
element emt light with constant |um nance, Since ON or OFF state of the
switch part eBi&EiRgt edepgntnheTavgiseRlei ateckiefful (Bhbsthelesyrodnd Hight
emtting state or the non light enmtting state of each pixel is selected,
20 it is pos%il%%r’f‘bahw EREﬂe?h%d\EPl‘i*}"ng%?rtSHBPWdé'd’es Rieirah Bth’Fé"lﬁiCk‘el
I'n the pixel in which the non |i ht emtting state is selected by the video
si gnal , si ncRe¥he® @nd dfre tcb‘rb'@n npRttes ‘fjcfg‘f"ﬁ'ét 13 dft SEAPERFRg dTUTHESE (i s
conpl etely cut off by the switch ossi bl e to express accurate
gray scale. Fheddsst, eJZ%°?’E°q%15 %récF&lgo$W?W$F8lﬁ%lﬁwp8VeE§HPP&¥t
deterioration due to the |l eak current on the occasion of black display.

Al 'so, a.tP tntine/Eiarieh ShecavwitchsPpkd Rnd ttg esEPTTRRt FRYER q}ilcb‘étof

t he const ant current flow ng tht h the current source circuit 22

Lo some ext RtiR|169eEnRRsi EPea ot T ERtRro HE Afi PHERCE R S cire o

occurs on the occasion of witi ng ﬁysmall Si %nal current since a

. th
driving circtiere & cBﬁﬁﬁBFn‘bE%’tﬂ TRE BET ﬂ‘dr??lrcdtféwltthﬁ ‘&ﬁﬁ ant

source circui osed .i.n 5 i s _not ecessa and an external
driving ci rcﬁi?wtﬂlaﬁo‘f vyeeh é:at pﬂt ttlng elemen@ . t[_l¥e occa51on ttg

the switch part a is turned OFF, and a current defined by the current
15 source circuit b does not flow between the 1ight emitting elements,
on the occasion of that the switch part b is turned OFF, the circuit
structure is not limited to Fig.l.
In the invention , one current source circuit and one switch
part are paired up, and they are connected serially. In the pixel
20 of Fig.1l, there are two sets of such pairs, and the two sets of
pairs are connected in parallel with each other.
Then, an operation of the pixel shown in Fig.l will be
described.
As shown in Fig.1l, in the pixel having two switch parts and
25 two current source circuits, there exist three ways in total of
pathsof the currentwhichis inputtedtothelightemittingelement.
A first path is a path through which a current supplied from either

of two current source circuits is inputted to the light emitting
18



a separate substrate such as a single crystalline IC substrate etc. , it is
possible to realize a | ower cost and a snaller size. BRI EF DESCRI PTI ON OF
THE DRAW NGS 10 Fig 1lis a schematic diagram showi ng a structure of a pixel
of a display device of the invention; Figs.2A to 2C are schematic di_agrans
showi ng a st PGERERE- ofA ERECRI RAthots apath Shrapohehicd arurmentRaRigd 15
Fig.3 is a view show ng a structure of a switch lg%rt of . the pixel of the

di spl ay devi £E8°Bf apAERERYEHFFERt £PYrce 4oyl b Redndh s et ifFMy ¥h&t hod
of the displ a}; device of the invention; Figs,5A to 5D are views show n
structures ofSFREPEFIRFCREIFAEE BhichesypRbies dhe rUTheRp 1 He e

the invention; Figs . 6A and 6B are views show ng the structure of the
switch part BRtRRES dpattedgto gbg dighy sitiginebfhsuent - ¢ e tBAZH BIRIEF ce
with the structure shown .in_Figs. 6A and, 6B of the invention; 25 Figs.7A to
7C are vidws2sPRWR ntPAY Ut e GPTTRRE pl & T WPRIAGHETAMSBPEY HER| % he
i nvention; Figs.8A tp 8C are views_show ng,. structures of the gi xel s of the
i spl ay devi BEIBFet FEFSHEN oo he, 3100E GH Elng Shemant - tsCatR i Fhe
structures and. driving nethods of current source circuits of the, p|xels of
the display GBYFELi 1 AB ?‘ﬁ‘g%‘?wf’i‘%ﬁ?nﬁi CHEXeNS S LR 55 %ngpi-h‘g%ﬁ?g’m
structures apd driving 5 methods of the cyrrent source circul g af thg’\ﬁs

pi xel s of t h&PBiEHPTRSSIXA CELEP E ROTIRR TG UE; 8%."1‘? RS SPRYETEF Rt

show ng st ruﬁu*;h s_an rivin thods of the current source circuits of
the pixels of*#Hk Hs Tg@gaee]tﬁq'l?g&of the invention; 10 Figs.12A to 12E are
views Shoying str ety es, At drl W TRLIOISOMe L SHEA I'a BOYRSGRGHIGE! 1 ©
which only the current I, flowing through the current source circuit
a is inputted to the 1light emitting element. This path is selected
in case that the switch part a is turned ON and the switch part
b is turned OFF by the digital video signal a and the digital video
15 signal b. The second path is a path through which only the current
I, flowing through the current source circuit b is inputted to
the light emitting element. This path is selected in case that
the switch part a is turned OFF and the switch part b is turned
ON by the digital video signal a and the digital video signal b.
20 The third path is a path thorough which the added current I +I,
of the current I, flowing through the current source circuit a
and the current I, flowing through the current source circuit b
is inputted to the light emitting element. This path is selected
in case that both of the switch part a and the switch part b are
25 turned ON by the digital video signal a and the digital video signal
b. That is, since the current I, +I, are made to flow through the
light emitting element by the digital video signal a and the digital

video signal b, it turns out that the pixel carries out the same
19



device of the invention; Figs.13A to 13F are views show ng structures and

driving nethods of the current source circuits of the pixels of the display

15 device of the invention; Figs . 14A and 14B are views show ng driving

met hods of the display device of the invention; Figs . 15A and 15B are

vi ews show ngPeratiqrias dighital{Apalag EPPERTSIR- the display device of the

I nvention; 20 Fig.16 is a view showng a structure of the pixel of the

di spl ay device of SURFGINETFon? BAYS teghnidgye FAT gray\Feke Sthkesgion

structures of the pixels of the di sgl a¥, devi ce qf the invention, Fi % 18 is

a vi ew showi Hythe displeydevdce tethe LaveptipRerids ke dpPayiRedi c&1gFtiKe

I nvention; Figs . 19A to 19C are views show ng structures of the pixels of

the displ ay ﬂgW‘EEaBF rE ephEHGohLows Fhagupl each i s PRYT S SHEGRLLr e

of the pixel of the 24 di spl ay device of the invention; Figs . 21A and

21B are Vi evkS ?HBRFﬁﬂ;Yﬂerfdﬁlﬁﬁ‘r‘é‘ZtBF SHE NPT IH AL R PAY TR FOBTER t he

I nvention; Fig.22 is a view showing a_structure of the pixel of the 5

di spl ay devi eErSt it heEpAbent i the BERUFR11t3RE, Ehﬁsﬁlﬁ%“@i%%&ﬁfﬁ&lts

structures of the@ﬁpi xel s of the display device of the invention; Fig.24 is
o ﬁgose

a vi ew showi WY {REGCE e heapsed 2 GRTTRRt YRdpeAL fanadd of
i nvention; 10 I%%\s/ .. 25A and 25B are vigw; S O}M: gq_ sctrgﬁ;% of marg% | xel s
of the displ PEBEHf CHHE T N PONECENCLEP Y 5% | §1RCE; 0§ 1hg
structure of i xel of a.co _en#gnfl gli slg‘lr_ay_ devi Ce;nﬁn%ﬁ' 27A ggd %78 are
Vi evs show rig P, @0 19BET At Rr LB ashrs Voot SRS, £ g dRVERHa)
di splay devi G rdntd &t A At We A &St UL S8t s foPd *Eh SLe! PRe
luminance of the light emitting element by controlling which
current source circuit the current is supplied from. Therefore,
by selecting the path of the current which is inputted to the 1light
emitting element, it is possible to select the luminance of the
15 light emitting element from a plurality of luminance levels. In
this manner, it is possible to select the luminance of the light
emitting element of each pixel from a plurality of the luminance
levels by the digital video signal. When all of the switch parts
are turnedOFF by thedigitalvideosignal, the luminance is regarded
20 as tobeOsincenocurrent is inputted to the light emittingelement
(which is hereinafter called as to select the non-light emitting
state). In this manner, it is possible to express gray scale by
changing the luminance of the 1ight emitting element of each pixel.
However, only by the above-described method, there is a case
25 that the number of gray scales is not sufficient. Then, in order
to realize multiple gray scales, it is possible to combine it with
other gray scale systems. Roughly categorizing, the there are

two system.
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conventional display device; Figs.29A to 29D are views show ng an operation
of the pixel of the conventional display device; 20 Figs.30A to 30D are
views showi ng the structure and the operation of the pixel of the
conventional display device; Figs . 31A and 31B are views show ng the
operation region ok 18 td oingj A§ Frreehnige hwembisany With|aytike gray
Figs . 32A and 32B are views showi ng the _operation region of 25 the driving
TFT of the copdbmevshan. diBy BimeIeayeE sCatp@y sTem Mg kod foraxpressiad ng
structures of current source circuits of the PIX6|S of the display device
of the invengFayi scafieghy TR thied 1328 ameniiodhet dHehitngrivelian widhdpex oL t he
25 current source circuits of the pixels of the display device of the

i nvention; FFEBS BeFigdyi T 90 fE2Ee RGTdOCUt & COMPAREPAPXEY oPexird §o&pl ay
device of the invention; 5 Fig.36 is a view showing a structure of the
current Sour@bSRIFRIRG Qe tIREeRY dmage 't hEORPERIAYY defe Esme ReriRfedfi on;
Fig.37 is a view showing a structure of the current source circuit of the
pi xel of thedviipdyintevpcelerathey iafy 1P HRIMEIRPTIQSs andi e FsRPRGta
structure of the current source 10 circuit of the pixel of the displa

devi ce of thkoieREhEUSnErpmgPeriidy AndighB ekt ind\stagsvPR §‘t°|nuéti }(‘és of
the current source circuits of the pixels of the display device of the

i nvention; FPRLUBIRG stafref sAGH Pl dfr Betererde f[ﬁetfb*r%éllanBF"rt Ry &hepl ay
device of the invention; 15 Fig . 41 is a schematic diagram show n
Structure of SRR gfstﬂaemrwelpnwn §he pigehmis e, L ighEian Sheng a
relation of a channel length L and dla; Fi . 43A and 43B are views

showi ng 1& r (Hgh e emdssine b‘ﬁ'&’e‘?‘%"% &hey |S§6I13yl%|€6‘|p(’5855?dt he® FRFERL on;

and Figs . 44A and 44B are vi ews show n% structures of the pixels
one is a technique of combining with an area gray scale system.

The area gray scale system is a method for expressing gray scale
by changing an area of a 1light emitting portion in one pixel. For
example, each pixel is configured by a plurality of sub pixels.
15 Here, a structure of each subpixel is the same as the pixel structure
of the display device of the invention. In each sub pixel, the
light emitting state or the non light emitting state is selected.
In this matter, by the combination of the area of the light emitting
portion of the pixel and the light emission luminance, the gray
20 scale is expressed. In addition, the technique of combining with
the time gray scale system and the technique of combining with

the area gray scale system may be combined.
Then, an effective technique for further reducing the
luminance variation in the above-described gray scale display
25 technique will be shown. This is an effective technique in case
that the luminance is varied due to, for example, noise etc. even
when the same gray scale is intended to be expressed between the

pixels.
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of the display device of the invention. DETAI LED DESCRI PTI ON OF THE

EVMBODI MENTS 25 (Enbodi nent 1) An enbodi nent of the invention will be
described by use of Fig.2. In this enbodinent, a case that there are two
PAIRS in 26 one pixel will be described. In Fig.2A each pixel 100 has
switch parts 101la afitl FOIOTrecHPFEFRT SANTGE ELFEULES QW22 TaRdPIBYRLLILY |9fght
emtting elenent 106, video signal input lines Sa and Sh, scanning |lines Ga
and 5 Gb andSYTE8MErSQNTH \winard tfy 1priudai £ sah Piged d8dSeheSe AT &t
source circuit 102a are connected serially to formone PAIR The switch
part 102b an8UtRBtcheefanso fAS @t FUrteitty ardhtonfectbBs S&cesiry ©f
formone pair. These two PAIRS are connected in parallel. A so, these two
paral | el cir BEPFESSIRI L) 3N 9ITHY It Ele I ERe Y| FYMCL RLFEPAES avhdifdnt
106. In the gi xel shown in Fi gs . 2A to 2C, two PAIRS are disposed but,

her ei naf tr , °BEPFRgRR SEE GATE HARhEPBAR LT e ReL8G Hiotp parsedo1al rfdithe
current source circuit 102a, a structure of the current source circuit 102a
and the switERSPareVaD i e OBEPHESEHTIRAL £ fPeySBrEentE| §RuULee (rruit
Firstly, the current  source circuit 102a will be descri bed by use of

Fig. 2 I n FH8.VBEL et Re FREReREGuEing FREPYON §BS 110N, 61 thyg aliemeng and
an arrow in ihe circle., is defined that a positive current flows in a

| t
direction of 1EHEPRRIRTLIA syerpgedn Thexeforgd +has Rrssibler t Wovdddval
of atermnal Ais higher than that of a term nal B. Then, det ai |
Structure of "PRECTIPECKE-LRLT TR o8 ThoEmigsncy; dye £o the JAmlarinp o &hr
Fig . 2B, The CU{rent sqQurc ircuit 102a has a .current source transistor
112 and W cuPPERRE SOReR teaph i SUFFENT| ROUERR (HERULER PRORDEETREE Ly eon ¢
the 25 current_spurce capacitor 111 by use of a gate capacitance of the
current sourB®®t%nsistor 112, etc.. The gate capacitance is assunmed to be

a capacitance whi C:pn *:ﬁefi(r)xirgg iggE s gge%h%acguerr%r}xq: flowing through the 1ight

emitting element on the occasion of carrying out image display
is maintained at a predetermined constant current, regardless of
15 change of the current characteristic due to deterioration etc.,
it is possible to make the light emitting element emit light with
constant luminance. Since ON or OFF state of the switch part is
selected by thedigital video signal and thereby, the lightemitting
state or the non light emitting state of each pixel is selected,
20 it is possible to quicken the writing of the video signal to the
pixel. 1In the pixel in which the non light emitting state is
selected by the video signal, since the current to be inputted
to the light emitting element is completely cut off by the switch
part, it is possible to express accurate gray scale. In short,
25 it is possible to solve the problem of contrast deterioration due
to the leak current on the occasion of black display. Also, in
the invention, since it is possible to set the current value of

the constant current flowing through the current source circuit
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a channel formng region of a transistor. A drain current of the 27

current source transistor 112 becones an output current of the current
source circuit 102a. The current source capacitor 111 holds a gate electric
potential of the current source transistor 112. 5 One of a source term nal
and a drain L8FAPnEP I KEteDtr eht HPOSEILAENEP sERFUCE Shiesipfluence Af y
connected to a term nal A and other is_electrically connected to a
termnal B. RPéﬁeWé‘l&QPé’cé‘lrécﬂr’rUbf‘e%‘Fa?WEEP’FéﬁEng&ﬁ“@eutfri‘aﬂfﬁ]s?‘b‘Fr%tz is
el ectrically_connected to one_el ectrode of the current source capacitor

111. 10 The EBREPeE} eELPB8ed0 fir%ﬁén%u??*’éﬂ‘ﬂl%oﬁ?’&e"]%%‘b%’cﬁ ofurggent values
electrically _connected to a termnal A . In addition the current source
transi stor 1%2°WAPe Wh&?h‘ﬁ?‘g‘iﬂeegu’f’ﬁ%méﬁf’flﬁﬁ? ‘%‘di?ﬁléé?sc‘?%ﬁﬁﬂstedib’z&aﬁﬁwlﬁéel

ei ther of N channel type or of_ P channel >, In case that a_ P channel
type trandi st8r9% PESEGSATY I Al ¥R 92&?’&8%?%’5‘1 sabrisated ovedir ce
termnal is electrically connected to the term nal and its drain
termnal is 8 SBPRATRLS ISPRGHIEE 8YPoF R Ft’é’rgfﬁen&FYStaAlléﬁe 16 HRprate
hold a voltage between the gate and the source of the current source
transistor 1%5C¢-itt il BeSF+abe £a RERLLRE 3 JOtieTafoRt 30d & gmatiey gize.
connected 20 to the source termnal of the current source transistor 112 .
Thus , it is desirable that the termnal A is electrically connected to
the termnal AL On the other_hand, in _case that an N channel type
transistor is used as the Ao HESCRIPILON, QRs THE PRA ﬁﬁNGSt he drain
termnal 25 of the current source termnal 112 is electrically connected to
the terntthal A, and the source ternlnal is electrically connected to the

termnal B. Al so, % quer t 0. hol voltagg bet ween, t he gate and .th
source of the curr Jrﬁ o8r2 PR Ilgt fagran shoying a strugture of) a t he
term nal A g elg T% conn d t.o th%isource term nal of the current
sour ce transP t Br ce o e inven

Figs.2A to 2C are schematic diagrams showing a structure
of the pixel of the display device of the invention;
15 Fig.3 is a view showing a structure of a switch part of the
pixel of the display device of the invention;
Fig.4 isaviewshowingadrivingmethod of the display device
of the invention;
Figs.5A to 5D are views showing structures of the switch
20 parts of the pixels of the display device of the invention;
Figs.6A and 6B are views showing the structure of the switch
part of the pixel
Fig. 6C is a driving method of the display device with the
structure shown in Figs. 6A and 6B of the invention;
25 Figs.7A to 7C are views showing structures of the pixels
of the display device of the invention;
Figs.8A to 8C are views showing structures of the pixels

of the display device of the invention;
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it is desirable that the termnal A" is electrically connected to the
termnal B. 5 In addition, both in case that the P channel type transistor
is used as the current source transistor 112 and in case that the N channel
type transistor is used as the sane, it is fine if the termnal A is
connected so that Eias Q%ectq i parentiews oshawidg) o torud tameso gadofdrilyd ng
current source transistor 112 can be held. 10 Thus, it nay be fine even if
t he term nal matheds chgarredtt soureg rdimguittiscaf| the@igedis af corsstddsplay

el ectric potential at |least during a predeterm ned period. The

pr edet er m nedepéeé oolf highee Imsantigngeriod in which the current source
circuit outputs a current , and a period in which the control current
defining the curreigsibldhitoh1PE ane puiews] shpwing stirpehuresand diivdogt is
inputted to the current source circuit. In addition, in the enbodiment 1, a
case t hat5 t heethegarhcihg 9W?¢*éﬁ9p§?9101lr§“ﬂ§§d°%§h? e ¥edisrehthe sidspday
transistor 112 will be described. 20 Subsequently, the switch part 10la

wi || be descfepige 9f Jdre JnVENGIPR: The switch part 10la has a terminal C
and a termnal D. The conductive state or the non conductive state between
the term nal C andFi9f ki #onAlEDRre Eigwse sSD@WEPot RETACERYSF ANHUEFiyigaal .
By selecting the conductive state or the non conductive 25 state between
the terni nal metheds phchepnrrent popycerrd rauditent vhaddxsilgmf the kdspdpyent
flowi ng through the light emtting elenent 106 is nade to be changed. Here,
to turn ON t@evieeteh the tinMerdi®®dans to sel ect the conductive state
between the term nal 29 Cand the terminal D. To turn OFF the swtch part
101a neads to sel &EtIgHEMER 28RIHES i VAPt ShowiBgnBERUEHRr e raRh &rivinad
the termnal D. Then, a detail structure of the switch part 10la wll be
descri bed bym@tRods ofitheeurnent sqpres hcuit§rf hae P&xﬁllss‘tf the gispharas,

a second switch 182 and a holding unit 183. In Fig.2C the first swtch 181
has a cont r ofeY:¢¢i ¢aithe 1p%edtdoR4| e, and a ternminal f. In the first

switch 181, by a . . .
Figs.13A to 13F are views showing structures and driving

methods of the current source circuits of the pixels of the display
15 device of the invention;
Figs.14A and 14B are views showing driving methods of the
display device of the invention;
Figs.15A and 15B are views showing a structure of a driving
circuit of the display device of the invention;
20 Fig.16 is a view showing a structure of the pixel of the
display device of the invention;
Figs.1l7A and 17B are views showing structures of the pixels
of the display device of the invention;
Fig.18 is a view showing a structure of the pixel of the
25 display device of the invention;
Figs.19A to 19C are views showing structures of the pixels
of the display device of the invention;

Fig.20 is a view showing a structure of the pixel of the
24



signal which is inputted to the control termnal r, the conductive state or
the non conductive state between the termnal a and the 10 termnal f is
selected. Here, a case that the termnal a and the termnal f are turned in
t he conductive state is called as that the first switch 181 is turned ON
Al so, a casedispkay Hlevigeniofalthg ApyepkéoRerninal f are turned in the non
conductive state is called as that the first switch 181 is turned OFF. The
sane is 15 appliedigs -2Hé ard 318 ave vdigwesshowiRg FEFeetunes o 4iBa Pdgsilrol s
an input of the digital video signal to the pixel. In short, by inputting a
si gnal fromaehethe gy ide¥ice o6 the éBverbBioRerninal r of the first
switch 181, ON or OFF of the first switch 181 is selected. 20 Wen the
first switch 181 iFia.?#2ndg aNvieWweshpwinala gitgqastyrgnaf the imigiak f £P6m a
video signal input line Sa to the pixel. The digital video signal inputted
to the pidxeldispIny dlgviicehethébhagi ABVERLions3. In addition, it is possible
to omt the holding unit 183 by utilizing a gate capacitance etc. of a
transi stor whi ch ¥3-9SoRBRgte e’s'yq REesELYiR] SERMELRA Stuctyres of Hdq pdxeas
video signal inputted to the pixel is inputted to the control termnal r of
the second s®f t'dhe BiEplay dsvdcRanfietheNPBeRERM bf the second switch 182
is selected. Wien the second switch 182 is turned ON, 30 the termnal C
and the termnal Big-@4 dFnddView t RO G StFECciuEe et e PRl okt the
supplied fromthe current source circuit 102a to the light emtting el enent
106 . Even disRlanhdeviicst ofyithenhirgentioRyrned OFF, the digital video
signal continues to be held 5 in the holding unit 183, and the ON state of
the secdfd swit ch Figs -i28Aand 2585 views shawing sFreaeuregRE Eif PirRLS

el ement 106 will be described. The light emtting el enent 106 has two

el ectrodes (°Pfarfdtfe HfP1Y: H6YECP PfTﬁgel?Eﬁﬁnﬁﬂﬁﬂii ng el enent 106 enits
light 10 with | um nance corresponding to a current flow ng between the two
el ectrodes . CQut &P%RE thio 2l gl:?‘f’oﬁ QWiRg Re SEEYRLUER OF fy RIXGen?t 186,
one is electrically connected to_a power supply reference Iine (not shown).
An el ect r ode" TV S a&ndéFB&FViéeBgF%htial Vcomis given by the power

supply reference line is called as a 15 couri;t er. el ectrode 106b, and thg
ot her el ect r ode igﬁ@§rgg& agd€g7B are views showing an operation region o

15 a driving TFT of the conventional display device;
Fig.28 is a view showing a structure of a pixel of the
conventional display device;
Figs.29A to 29D are views showing an operation of the pixel
of the conventional display device;
20 Figs.30A to 30D are views showing the structure and the
operation of the pixel of the conventional display device;
Figs.31A and 31B are views showing the operation region of
the driving TFT of the conventional display device;
Figs.32A and 32B are views showing the operation region of
25 the driving TFT of the conventional display device;
Figs.33A and 33B are views showing structures of current
sourcecircuitsof thepixelsof thedisplaydeviceof theinvention;

Figs.34A and 34B are views showing the structures of the
25



pi xel electrode 106a. As the light emtting elenment , an EL el enment which
utilizes el ectrolum nescence has been attracting nuch attention. The EL

el enent is of a structure having an anode, a cathode, and an EL 20 | ayer
sandwi ched between the anode and the cathode . By applying a voltage

bet ween t he SRBHENENTORFRS CAtFddds Phetie Rixghiofefhresdipphey . dafkce|of

| ayer may include an organic material , or may include an inorganic
material . AF88® {nventdYbe fornmed by both of the organic material and the
inorganic material. Also, it is assunmed that 25 the EL el enent includes one
or both of an el enBhe- 3R il A NdeFi ghoveny sBiHTFUTIUFS: @ScEhechixe bRt the

singlet exciton and an elenent utilizing |ightem ssion(phosphorescence)from
a tripl et excRisRlagupRettr My they inyeRddOnig rel ati on of structural 31
conponents of the pixel wll be described by use of Fig. 2A. Again, the

PAIR of the switchFHarie 1613 Hiy sheving e ftryghice of td§ FuTheat fqurase
referred. The termnal Ais electrically connected to the power supply |ine
W and the tEiRFRAF &F i e Rigted off tresdighhe¥: dgvicetpk tRe mgntdonigng
the termnal Dis electrically conpected to theﬁ—f‘i xel el ectrode 106a of the
light emtting el &ntht3%66. 2 THBUGROVARS |8 GREUERITE| 9y taCefBRTEN Y, SopTCent
flows in a direction fromthe pixel electrode 106a to the counter el ectrode
106b. The pi KEFCRIBRY ode Rigel Of fbeaddgrlagndevhee cdtinths MyentdOhrode
106b is the cathode, . An electric Rotgntial of the power sugglé/ line Wis
set to be higher titth 3%hdsedchsW EnpBLRAIG STTUCHHFe | IG FrERent rource
connect i nog relation of the s,tructurab cor_rgonents of the_pixel is not
limited 1% t TS bRUrB s mitieh Rirtgeaisplay sdeytge | ¢f tHhe dRvietrindrt
10la and the curran,t squr.ce %% (éi rcuit 102?‘1\ are seri al I“‘i{" conngct ed. Also,

it is fine even if 195 i¥AONF SJHAE Yhays £R8 FE YatRBF&~5e the

WARE A A

light emitti | t 106 In_short, it is fine. if it

confi gured t RAFETRELPTREFS oF CCPRIde PORLCHRATHRLEY fRvice RE GOSN itdons
t | ectrode 106b th . ddi ti ' 0t

et i ned that the JoSTIG% o PERY PROVER] Amiene ERPRathe pixel o The

display device of the invention;

15 Fig.41lis aschematicdiagram showinga structure of adisplay
system of the invention;
Fig.42 is a graph showing a relation of a channel length
L and Alg;
Figs.43A and 43B are views showing structures of the pixels
20 of the display device of the invention; and
Figs.44A and 44B are views showing structures of the pixels

of the display device of the invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS
25
(Embodiment 1)
An embodiment of the invention will be described by use of

Fig.2. In this embodiment, a case that there are two PAIRs in
26



Ato the terminal B, in such the structure that the pixel electrode 106a is
the cathode and the counter electrode 106b is the anode realized is such a
structure that the termnal Ais counterchanged with the term nal B. That

is, realized is such a structure that 25 the termnal Ais electrically
connect ed t 0°PRePHERH ¥t o999 B%%-ch part 10la and the terminal B is

Che bover suppy | Tha s 28 o 8eBReb bt Hhe) nekafet vt s Lo R e ©
oach pirel . RUEEPDE o CanbnIpSITO5% B8 402k, b ad dboonLebiad ikment, .
oA re 1 %) 1887 (eanad, ARRERohLBeS o Sh9 SGRRNEE R (G And
hereurt o CBbutia SPPUER SOmRI T s BEL T BREEd Ais $HEth g zent
Chral o anaoptFeRE et 05n Ban detnir vl RELRH DR RO NG B hon e
Cor T entsour SEEEFR PR 168 Snh e SuthaTEEbRRGR it o 0 Bfe ernafisg s
varue of o pROFHEEHT CEF TEbeT (Fn T hr nge vl AR B SantBesal 1% 024
and a positive current flow ng_through the cyrrent 15 sgurce_circuit .102b
flows Doy ougHSERELEFohe ARt CPES ontiny bargf el o fRed il "8rf retiipaly
Boort ol K onSPhbdofad i di s R B8 ek aRen s SON oLt P of the
P conducti ve ot % the bitel Enewplft Fiigs da JD OCORY Parks, 21816 R05kAC,

by Lhe digltgl.videa glanal. Tha HAELPORCRONTEC L B oL SpChyl Pl BUEeD

const ant current eEUI’ romthe current source cCi PCUI t is
R e B e
source circuit 102a and the switch part 10la will be described
15 by use of Figs.2A to 2C.
Firstly, the current source circuit 102a will be described
by use of Fig.2A. In Fig.2A, the current source circuit 102a is
shown by a circle and an arrow in the circle. It is defined that
a positive current flows in a direction of the arrow. Also, it
20 is defined that an electric potential of a terminal A is higher
than that of a terminal B. Then, a detail structure of the current
source circuit 102awill be described byuseof Fig.2B. The current
sourcecircuit l02ahasacurrent source transistor 112 andacurrent
source capacitor 111. In addition, it is possible to omit the
25 current source capacitor 111 by use of a gate capacitance of the
current source transistor 112, etc.. The gate capacitance is
assumed to be a capacitance which is formed between a gate and

a channel forming region of a transistor. A drain current of the
27



conductive state. In addition, one digital video signal controls one switch
part. Accordingly, since a plurality of PAIRS have a plurality of switch
parts , a plurality of the switch parts are 33 controlled by the
corresponding digital videog signals. A value of the current flow ng through

the |ight enfRFTHGt TV t&‘@f‘ﬁéﬁ@ﬂebéﬁo‘??@“&ﬁfor?W\H“GIQ%\AFFEﬁe’b’ér‘tf &ﬁ‘te of
a plurality of the switch parts is_turned In this manner, by changi ng
the current FRBRFRY FLHHHOGIF MU PRt élmet tqur’rﬁeé‘lteﬁﬁHFce orRgCkken e”1
expressed and e ina lay is . carr Subsequent |

Shove: doscr | BeltS A PaLE s SRt SaFLaf 92 bhe (RUdeo SOPROROP AR, |
t he descri pt| on, the PAIR of the switch part 10la and the current source

circuit 102alfé- 10 p| cked up as an exanple, and its operation wll be

descri bed. Fi rstlyO EPeratl on of tagnsvm tch a rt 10la will be described.
To the swi tch part ri*b?ﬁ EOPBW%% ‘?Gn‘?f i teppinal o% FRmauigent

scanning line Ga. A row sel ecil 0 na1I: IS s%:?)nal for controll !'E%s
{1 g vhen FREEER GRS L50EC! Jsaples Psc?ﬁp‘b BASCHSRHE Bi KEFmingLa.
when t he scann i ne GE sel ected, ﬂ vi de ig S |nputted
toCThe pi ol S1% GheRES, FebtEL STy Arnnecte etg%aatﬂ 8. st
first swtch %81Wn turned ip the ON stat theggtal V|deo naI
s Tnputt ed PEETHESAE & SrenrPERehE A0 dr-Belesog: 1 hlhﬂ#ﬁw%
t he second svmtch018 |sose tedcga/ % lg g_fu 1l Vi d%o sggnala?ﬁ |nce
the digital 9?‘&%%%’? R P‘E % k& Hoe rﬁ%‘if Y85 TR
t he OFF %tat ;I;Ee S€GQ gr# r%]tggls heq;eTQenc an ogi[gtllqo? gf the
current “sour BFt S16557QFF1 ©25 B BV Hed ot HeparePREt Y. th
operation of #Qe & a%tt sourcee (r)cu mjg_éa(ajlgn t o(g(g ﬂ %Fat tre c
control si gn&®F &b %%%I"W?ff (?e %’F By t h GiFxrreR
drain current of the CUiLEOL 199UnSEarl LaRELSLRLs 12 Lor A8l eLaLIES o8 0588 e
vol tage of 3
102a may be either of N channel type or of P channel type.
Incase that a P channel type transistor is used as the current
15 source transistor 112, its source terminal is electrically
connected to the terminal A, andits drain terminal is electrically
connected to the terminal B. Also, in order to hold a voltage
between the gate and the source of the current source transistor
112, it is desirable that the terminal A’ is electrically connected
20 to the source terminal of the current source transistor 112. Thus,
it is desirable that the terminal A’ is electrically connected
to the terminal A.
On the other hand, in case that an N channel type transistor
is used as the current source transistor 112, the drain terminal
25 of the current source terminal 112 is electrically connected to
the terminal A, and the source terminal is electrically connected

to the terminal B. Also, in order to hold the voltage between

the gate and the source of the current source transistor 112, it
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the current source transistor 112 is held by the current source capacitor
111. The current source transistor 112 operates in the saturation region. A
drain current of a transistor vvhich operates in the saturation region is
mai nt ai ned to be con tant even a 5 voltage betwe rain and a squrce
i s changed, PfoFHERR1R 5?8 bOFPgRY i e ® é‘&ﬁgrlﬁe 6?0??@?Ft‘?q1§°

t t { 112 t t t t..
the current ﬁarsio‘é‘ﬁfﬁ'efze%h%&%‘%ﬁﬁ e DTG RO E P Bt Pt hsa e

control signa d.. A.con put. current of .th nt 10 squrce
crreut 1oza¥ rﬁéefﬁﬁr 150 Had ke %ewﬁi SFoRBREErEFe LY lqaneltad g
oper ation of E‘agﬁ is ogace carrled out , the setting operation of the
pi xel is rep’é%t € to discharge of the current source capacitor

d d
i dﬁzpﬁszif3@9?25@%&5@9% AAF R e et
h h f PAI R_i d din_th t t
1 sy SRR bl bR PR R

T eSS s R LA A
oo AT BB o, M SRRl 0
deser [ ved, Aggtiiy ft%'svaﬁ@ ra%*;ﬁgf%“or&écﬁ%se.té?ﬁlyz et
s et 4 L4 ol i RASIRCHIGE £ g Liptgarts i

capaci tance ﬁi& Vé)t ghib:% gL ilé'ﬁﬂ Séo%%élfa %O%leét%g.ﬁrﬁi) %x?heﬂ" least

configures t art e a5|ng e Crys ran5|s or a

polycrystall bag; Ad aa[‘%x%td%ﬂcerﬁuﬂiadaﬂeﬁﬂ?&pho‘fﬁet p2BaL L Bhindd Ford otd E@éebe a

SO transistor.

means aperiodinwhich the current source circuitoutputsacurrent,
and a period in which the control current defining the current

15 which is outputted by the current source circuit is inputted to
the current source circuit.

In addition, in the embodiment 1, a case that the P channel
type transistor is used as the current source transistor 112 will
be described.

20 Subsequently, the switch part 10la will be described by use
of Fig.2A. The switch part 10la has a terminal C and a terminal
D. The conductive state or the non conductive state between the
terminal C and the terminal D is selected by the digital video
signal. By selecting the conductive state or the non conductive
25 state between the terminal C and the terminal D by the digital
video signal, the current flowing through the light emitting
element 106 is made to be changed. Here, to turn ON the switch

part 10lameans to select the conductive state between the terminal
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It may be a bipolar transistor. It may be a transistor using an organic
material, for exanple, a carbon nanotube. A gate electrode of the sw tching
transi stor 301 is connected to a scanning line G One of a source term nal
and a drain ter nal 10 of the switching transistor 301 is connected to a
vi deo signal © ’g%ttlﬁ her8inghP ¢ hgoofﬂ’ég QEF tofnBRiEgh RATE J4d8 '%?%‘ﬁ rtSde
of the driV|n transi stor 302.. One of a source term nal and a_dra

termnal of F%%GHHV??@‘O[‘} é’r?é‘ldé’f:(‘}f‘vgo‘ét?gec%t}’(é?tﬁrb&hteotﬁﬁﬁl{‘éjrrﬁ: rf’eﬂd ¢herhe
ot her is connected the termpal D ectrode of 15 the holdin

capaci t or 30§3F§lﬁﬁiﬁect£ﬁe?oatﬂ%t@’a]t EtEPEE?F%&,ﬁ bipe FW&‘C&P.R&%W%&% or

302 , and th her rode i s_cqQnnecte in In addition, it
s tine it tRe A %i&zaaf%&f §95"5E0 " i) 1S EhoPdr b ot RpB eI ANRY of
the driving tra 302 . n el ectrqde whijch is connected to the
Wi g Wb ol ES8h of o1 et drssaith Fal to 18E h 3d?na°%§b%%.wr 33 in Fig 3
may be connected to Qfher Wirjng_jn which g e is constant for at
| east a certain peW?F ‘R Fhﬁ ﬁ"ﬁ‘h@“\?ﬁé’% Xg a Eoprsge trmipal r.
del eting transj stor 304 is connected t del e g_signal line RG One of a
source terni RaFSERPSL (ﬁ"alaﬁldtgrﬁfﬁﬂfmﬁfo‘ flheeI e{tb‘ﬁ hg® g% f‘?”a'h%ri‘ St 3343 s
connected to | ec dr|v transls t he
other i o confibBtah wcRiE WhPERESoE e CRUbTEL thnAlet 1 £hp e e ne
driving trang or 3 is turn hV|n t he del t ransi s 304
furmed on, t RRES ez Rhergion U ?W?%Vﬁh%ﬁa@ $helh FBe Hesrar T RAnd fhe
W ring Si.C erat on,of this sw.tc rt, 101 wi.ll be
Gescr  belf w HRERLRE) dTs Geliedd SMnlte N P Rtmr* ﬁﬁﬁgtﬁw%?&n%fe. :
turned in the ON st her W S ectio utted t
scanning lin ’@"maf fgfaa £?’ﬁn?8tlhr}a el EPF n%c ?V s s (?r l§0ﬁaf§e‘?o1cﬂs that
conducti ve, |taI vi.d sj gnal putt ed fromt i deo.signa
i nput 1ine SE{‘]O itc (ig ro%gugfleakégdr%?ngatfgﬁgl a\é %%fer%ﬁ‘é‘
vol tage of the d_di. a caaltance
303. By the IQI’]%}[‘J ted %erg' 'iwlfdeo 1t81 Sl gn%n t?‘ﬁ ﬁl ‘i%c or aa‘—eF gtate
of the drivi leiéci“]a% %Elgrt the first switch 181 is turned OFF. The same is

15 applied to the second switch 182.

The first switch 181 controls an input of the digital video
signal to the pixel. In short, by inputting a signal from the
scanning line Ga to the control terminal r of the first switch
181, ON or OFF of the first switch 181 is selected.

20 When the first switch 181 is turned ON, the digital video
signal is inputted from a video signal input line Sa to the pixel.
The digital video signal inputted to the pixel isheld in the holding
unit 183. In addition, it is possible to omit the holding unit
183 by utilizing a gate capacitance etc. of a transistor which
25 configures the second switch 182. Also, the digital video signal
inputted to the pixel is inputted to the control terminal r of

the second switch 182. In this manner, ON or OFF of the second

switch 182 is selected. When the second switch 182 is turned ON,
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302 is selected, and the conductive state or the non conductive state
between the termnal C and the terminal D of the switch part 101 is

sel ected. Next, when the deleting transistor 304 is turned ON, electric
charges held in the hol ding capacitor 303 are 15 discharged, and the
driving trandhgt 5prREDal Canthdde ferminek 158 durhed e ther sendicidvmd
the termnal D of the switch part 101 are _turned in the non conductive
state. |n ad&tPt8m,anth & AETEBBLLHESEPLbEd TRt APPOFUTESRE SRVEERI Frcuit
transi stor 301 the drivi ng transi stor 302 and the del eting transistor 304
work justs 28028 ta e hiaht epfttingelement L00si sE¥eR agher ﬁlrFsttm?“r‘i%ar
region in their ON states. In additiqn, the driving_transistor 302 may
operated in tfé N e o Fegtith dlﬁﬂ‘tﬂﬁe\”a‘?‘??@ﬂgﬁéld??%ﬂ'@“ﬁ &ﬁsP%t‘}ﬁl%z
in the saturation re%l_on it is_possible to corrr%pqensate a saturation 25

regi on char adPeFhetRling fnidy 83nt aBguetPMhitiadieorf1 Shegegond Rwitch

saturation reg| on characteristic is assuned to indicate a characteristic in
which a drai A%2utfeRelfs naintained to be constant vol tage between a source
and a drain. Al so, _to conpensate the 37 saturation region characteristic
means to suppress THETedsd FuGHEedPSi ihe uk it et g, sLeagRE bkt he
source and the drain increases also in the current source transjistor 112
whi ch oper at B& 9P 4Pkt uF'QFiJO’ngl}%Gf“éJﬁthﬂ ea]tﬁﬂeﬁtoﬁositf?stﬁﬂerejc‘?f”im%sn

the 5 above-gescrl be ivin rans stor 302 and

current sour £80PRE AR f’8¥g?§g ha\;[g‘et giﬁétcﬁmjt eﬁﬁ?ﬁﬁqﬁyemﬁ‘é llght
above- def(?rl bgg a]1 %-8%1“% s for conp nsaf; &Pe S ratl on, ‘@%&e
char act et{ st F&Hhi gr(é?ﬂ’éﬁ%? 8 F—%’P é’ﬁ‘ﬂ‘f‘g the 99 he
A T R A e R T T
112 and the Lvin transi stor. 8& are_ser {ﬁé% connect ed. gﬂ!lfjs’ change
of the vol tagé be?'g%e’ns ers1t ok gnfeThee 5‘f PPHET FYR rs‘ﬂ%;:ce@
RGN R ELTEIN MY F TS R
Vcom is given by the power supply reference line is called as a
15 counter electrode 106b, and the other electrode is called as a
pixel electrode 1l06a.

As the light emitting element, an EL element which utilizes
electroluminescence has been attracting much attention. The EL
element is of a structure having an anode, a cathode, and an EL

20 layer sandwiched between the anode and the cathode. By applying
a voltage between the anode and the cathode, the EL element emits
light. TheEL layermay include anorganicmaterial, ormay include
an inorganicmaterial. Also, itmaybe formedbybothof the organic
material and the inorganic material. Also, it is assumed that

25 the EL element includes one or both of an element utilizing light
emission (fluorescence) from a singlet exciton and an element
utilizinglight emission (phosphorescence) fromatripletexciton.

Subsequently, a connecting relation of structural
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the drain of the current source transistor 112 increases, an absol ute val ue
of the voltage between the source and the drain of the driving transistor
302 gets snaller. Then, the |-V curve of the driving transistor 302 changes
. Adirection of thi e 20 is. h direction that_the current
decr eases. |ﬁompgeeﬁgé&aﬁ“ﬂ%!’aﬁilﬁfliﬂ“‘%eeﬁ?saﬁ 4382 snt g, tha ¢ st
112 which is serj nect e rLivin ransi stor 302 i s reduced

TR TAPOS Lib Y oo B gttt Igfﬁ %&%Iseﬁn KR SR §ORRES S EF T
the current rce, transi sfor rain.curre 5 of the
current sour §g?r"§n]s]r g?o‘? ‘?‘Fé’?% Ege é ah% eJﬁCt lgaﬂigé’s?%’?réecf?d

b h h | h

CPantistor | EoEhe SoudS b3 Elgﬁgtﬁnf’ it ?g“%dﬁi%f. d quf {B eSS one
PAIR of t tch t b b t h

true gn a eoS\émPﬁ‘t%f’ngo'fo?{?'ﬁ Flegsl?%fﬁ %?'%r?ﬂ ermtrh% gg'ﬁh KT %’fﬁfégpe 'S

I I f PAl d I
e e B L R
di I [ d bed he,.d d f th t
elxIs)rpe?s/i \cl)mn o%Bgra;“S“g::éIggl tg c%:i R Isf%é%yg %\@eﬂﬁgce q:(:'oﬁ‘t ?8#{%5@ %Po‘g%%%ﬁ‘

t . F f t ud f th t t
53[ puttegrby angfura?% 2ul; %elﬁgtg%%??gmm !Flcﬁti' Oesclohlg Cur(rjflnnseoéig% 10

pi xel at 2: 2]:8%% 2‘?'I'he xel( ltecb%oagsibg 1§OFR£OXﬁg§ethgn&)"éfet%lspt%%r}ter

arol e of D/ A¢8RVersiof *ahd SComes posSTble t o expr eds nu e gray

scal e . ﬂ?reele%%dg%‘é%mé“éﬂg é,fad:% aene an E%c%!}l&{}eot%‘ﬁt&%'l %ﬁ%hﬁ%’e@e

current source clircurt one X el
ffi tl {
SUl 0 1y RSTS84 B50n PN U 05y BRI L U0

scal e systemto beIrgeé&&ip ‘IMa#lg_rﬁ °6ﬁ‘{é&ﬁ?’§1 o6 Gt @l %%Ossetfdlﬁ;ural

del eting transistor in eac par ining t

above- descri Qﬁﬂpgﬁé’ﬁtf%%@ end' SRS 120nb ECTR B Yot fnd & Al Tard" Wowf Ant

system a technfque
Fig.2A. It is fine if the switch part 10la and the current source

15 circuit 102a are serially connected. Also, it is fine even if
it is configured that the anode and the cathode of the light emitting
element 106 are reversed. In short, it is fine even if it is
configured that the pixel electrode 106a becomes the cathode and
the counter electrode 106b becomes the anode. In addition, since

20 it was defined that the positive current flows from the terminal
A to the terminal B, in such the structure that the pixel electrode
106a is the cathode and the counter electrode 106b is the anode,
realized is such a structure that the terminal A is counterchanged
with the terminal B. That is, realized is such a structure that

25 the terminal A is electrically connected to the terminal C of the
switch part 10la and the terminal B is electrically connected to
the power supply 1lineW. Anelectric potential of the power supply

line W is set to be lower than the electric potential Vcom.
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di splaying furhter nultiple gray scale will be described by use of Figs.3
and 4. As shown in Fig.4, one frane period F1 is divided into a first sub
frame periods SF1 to an n-th sub frame period SF'. In 25 each sub frane
period, the scanning line G of each pixel is selected in sequence . In the
pi xel correspondi nf B8diftd oe| LR ttdd SseBPRAHBERt ndWe PRERS @ity H4FPOFERID
signal is inputted fromthe video si(%nal input lline S . Here ( aﬁeriod in
whi ch the di §PFRIPIHSIe0 & PHEPtWRe o pach Hiik 48 29 95T PPed 3PoYet fd in
the display device is represented as an address geri od Ta. In _Earti cul ar,
an address p&PPB8 WhicReEEPPEsportiCAs Idering ERej LoLlqreing Reininddrtefual
to or less than n) sub franme period is represented as Tak. By 5 the digital
vi deo si gnal CPRBEEEERR PR thesedfdRsss pEASGPOERLAPRF fefmptdo l?lfrf'é%f’?‘??t%ne
i ght em ssion state or the non Ii%ht em ssion state, This period is
represent2d YPBRI4PSSFaP hemstPerd Ve PR it Hree ﬁlﬂ?‘é’p'f%gf FEF B SR h
corresponds to the k-th sub franme_period is represented as Tsk. In Fig. 4,
'n each of tREUFFPFLnGnHORRRRA T GYTERRE, BOTREE (REEOLt. 1428 4p

period SFk_1 ) the address period and the dis Ia}x;‘ggeri od are gr ovi ded.
Since it is FRpPESMANEtES §8 Bt HiARSERALEAEY PHREH o PyFPPEFerft BN

| bossi bl e ¢ BAGEr RO I RAIBY 6 SOPEA DS PE-FIGAY B GRERGOT IRl ng
adr ess. per | BEPUFEHON tGohhati AYL L FbL QPSS SRR S IoARARL TlRB i )
passes. off . SPRATGEIS T & HHHC Y™ DRSS S108) S 15 Pt CaNG Sicen
S TS SRR e L R R 0
antsei on st aPBET RN CEQUEREL R itht 0 hean, A odf oF Pl i ekl o5
[ Ghi e s BALGEa 1 PoRaiueLAPEEoRs S ead Perioh ThE R iR o

Lo o coctBoRly e RRAN Ve CubReRt eI Ry RALAEN' End WESRN o

15 source circuit 102b flows through the 1ight emitting element. By
this configuration, it is possible to carry out the same operation
as that of a conversion from a digital signal to an analog signal
in the pixel.

Then, an outline of the operation of the pixel will be

20 described. The conductive state or the non conductive state
between the terminal C and the terminal D is selected by the digital
video signal. The current source circuit is set to have a constant
current flowed. Acurrent suppliedfromthe current sourcecircuit
is inputted to the light emitting element through the switch part

25 in which the terminal C and the terminal D are turned in the
conductive state. In addition, one digital video signal controls
one switch part. Accordingly, since a plurality of PAIRs have

a plurality of switch parts, a plurality of the switch parts are
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the pixels are uniformy turned i.n non light em ssion after the reset
period Tr is represented as a non display period Tus. In particular, the
non di splay period which corresponds to the k-th sub frame period is
represented as Tusk. By providing the reset 5 period and the non display
period, a.t ¢enpemkiasd dyi shperierpPidiag dighealiviidan shgpralsght® ¥FMESI on
state before a next sub frame period starts . By this nmeans , it is

possi bl e to efthereugre; §}opdppddnaviodhthe 139htteRitHaY ehemertddffers
period. In Fig.4, in sub frame periods fromthe k-th sub franme period SFk
to the n-th depending HRengerieh SSESChiPRrt @&t oHh&rPharakts RE Him suidphay
period are di sposed, and the display periods Tsk to Tsn which are shorter
than the addP@sks petiusgedie sé&p thigganner; el pobg the CHFSPRAF 1A¥APEd of
each sub frame period can be determ ned properly. By this nmeans , the

| engt h of5 t hEhERUF dpepdioBl ¢miteidtd edsments r FRY &S ff*FaTind §ifes
one frame period is set . In this manner, the display device of the

i nvention cakte edtagee difPlAy dispcargigd Svhte by the conbination with the
time gray scale system Then, as conpared_to the switch part shown in
Fig.3, a structurSufiedrendyyof the| akewe pIdelRed erprgtirAmy e Pigeli s
20 different, and a structure which is not provided with the deletin

transi stor 3¢klhhe dsscygibefi brdnormaesamd - r fetdscBeREREPEIQ™ artdesPHAR are
given to the sanme portion as in Fig.3, and the description thereof will be
om tted. Fi goBA TG t6He PEXEMHP L2 ANY HOS HUEZRNEFPUCFR FIFHA 1933 i5)
desi gned such that the deleting transistor 304 is serially placed on a path

t hr ough Mhi cPickedi YRS A ie¥APled £89t AES| PRATAEIRT (1Y & MESCT1RRE - by
turning OFF the deleting transistor 304, the current is £r evg{lt ed. iow
f1 owi ng t hrough ti‘f'elqsitd'gft' 1RGP HLT A Rt SWHCRGRPET oh 071 Wi e
deleting transistor 304 is serial I%}pl ace(‘flL (in the path thro,uqﬂ \Qgi CH t he
current is iSpERETRPG 0 TRetPERFLETR ATy 10 & meft TOY e RIEIIh §1EPEMs &t or
304 may be placed anywhere. By turning. the C{del eti ng transi stor i.n tﬁe_O:F
state, 5 it FRPHIRT HROM FhEaFEaPRECE; X HIS G@ir nBdT i FOrHR I S98 3 ohS
| ight em ssion state. By this peans, it 1S pQgssi b%l% éo et_the reset riod
and the non BISENA) 56F SORETHLLIRA & GAMLRA WAL WE EASTER} (HISPAPLOBRL he
structure shown in Fig, SA W thaut disposing the deleting.transistqors, 304
to respé&i vES qulbtht%rt[% 16)@ é)lxel. R]?so, gwhen tq'xe scan%lng IEI'.lne 8a is
selected, the digital video signal is inputted to the pixel from
the video signal input line Sa. In short, through the first switch
181 which is turned in the ON state, the digital video signal is
inputted to the second switch 182. The ON state or the OFF state
20 of the second switch 182 is selected by the digital video signal.
Also, since the digital video signal is held in the holding unit
183, the ON state or the OFF state of the second switch 182 is
held.
Then, an operation of the current source circuit 102a will
25 be described. 1In particular, the operation of the current source
circuit 102a on the occasion that the control signal is inputted

will be described. By the control signal, a drain current of the

current source transistor 112 is determined. A gate voltage of
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10 plurality of the PAIRs included in the pixel, it is possible to dispose
themin one part. By this neans, it is possible to suppress the nunber of
transistors in the pixel. Fig.35 shows a structure of the pixel in case
that the deleting transistor 304 is shared by a plurality of the PAIRS. In
addi tion, heFBe HUHRSHFCETER 1SaRHibs fxdil 2AF e HAPH kbeparFEeR) |Jousse
described but the invention is not limted to this. In Fig.35( the sane
ref er ence nufitPafistemnd ldi-gnEhCE8rgrPe AW aehbrandes ir Lildmpraratias mghe 2A
and 3 . In addition, a portion which corresgonds to the switch portion 10la
i s represent 8atwyakien K§9ian - afh eraimeurepBE @fce thaneiater whirhgppegatesp
Al so, a portion which corresponds to the switch portion 10lb is represented
by addi ng " bingfthesatyaratdrgr Eageon Ui @i tainpigta bg gopsgangseyepif a
turning OFF thedeleting transistor 304 ( it is possible to sinmultaneously
shut of f Dot HobFage Lekredhds dFRLENARE 2 RS é6 FhaRgede REAVIRA ddatce
circuit 102a and the current source circuit 25 102b. In addition, the
del eting trafsP8t®r vabhagpaiedthy &apeur A¢IrEMIte Ihe GEents seRrcse
pl aced on a path for connecting the power supply Iine Wand the current
source circuF¥angbotendd 4outpipsip congtamdr uUrtepk. pdReFhia PN ndb@ and
the current source circuits 102a and 102b may be connected through the
del eting trafidrEeRt seprcengteeif 1028 prsicarPRrtart (e reRitt dptpapined byhe
deleting transistor 304 shared by a plurality of the switch Earts 5 may be
di sposed anyWRerentrelsignalflgyeds i dheometan hoerPet coreertiPf dheSumriedk are
outputted fromthe current source circuit_ 102a and_ the current source
ci rcuit HO2bSAPECY | FAATH TSPy 18 HIRPYEFed topthey bighe enHeing ediemgnt -
transi stor 304 may _ be gl aced at a portion of a path X in Fig.35%. 1In short,
it is fine iPEFTthecBRFTIRT oPergtdarrt fhe RirehdRe?nRIFAEY LPARY Y EHE t he
terminal A of the current source circuit 102a and the termnal A of the
current sour S8R APETIBABR Rf FhePiRTt 48 HRPeAEIdEt B SRRP T RSISCHATSs4.
Fi g. 5B shows anot her structure of the ?ﬁw tch part. Fig.SB shows a technique
in which, thPbubhe FEVREH (3P EE6uFAR3GAECTr A h: 15 ternminals of the del eting
transi stor 304, alg‘{redeterm' ned vo tage s applied to the gate el ectrode of
the driving transi®toPeEyoldCt RAECLEH Rdﬁ?ﬂ%‘ﬁ%%‘?%@i s IPGAFEE1oR t he
OFF state. Ip this_exapple, one of the source term nal and_the. drain
Cor m nallr TR R PSEPIGY st 0, b ATFBnE Shectis LaLERe BLHSS S8Rt ode
20 of the drjiving transistor, .and the other is_connected . to the wiring W .
The el ectri cLIRTESRS F6 GPer ALPRi RETIOT Sagt: BRIRnEIC BHant s, Thdsp1aRns
means, it is designed.that the_driving transisto to the gate el ectrode of
Which' the eIBRY e SAHSH (e SRR HEE WHAETANE | ShERBUC VY SR SeRBa
deleting trapsistor. Jis.turned in, the OFF 25 state. Al so, the.structure
Shown |1 Fi gL opirt 14 (ea Pt SRRECHE| S0t (Fobetiot OF S08h BRI ainy by the
used. This séruecturrenils sbfgomtjfrérléing. 5C . The electric potential of the
wiring W i s®®hangtd."%3 :
20
(Embodiment 2)
This embodiment shows a concrete structural example of the
switch part of each PAIR included in a pixel in the display device
of the invention. Also, an operation of the pixel which has the
25 switch part will be described.
A structural example of the switch part is shown in Fig.3.
A switch part 101 has a switching transistor 301, a driving

transistor 302, adeleting transistor 304, and a holding capacitor
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By this nmeans ( an electric potential of an electrode at the side which is
not connected to the gate el ectrode of the driving transistor 302 out of
the two el ectrodes of a diode 3040 , is changed. By this nmeans , the gate
vol tage of the driving transistor is changed 5 and it is possible to have
the driving 8%3nsi 58 ddikdeed th ihPard fe. omit ddvf hrdAinghearR @040
may be replaced with a di ode-connected (a gate electrode and a drain

term nal ther@8f P¥restred 9atsl Fprashheetedsts r AfsitdoArivingnhtsanetstqmon,
the transistor _may be an N-channel type transistor or. a P-channel type 10
transistor. PRZadd®tieARsistan shich PARLLIFUTSS e SHECHCRARENLOLi Y Baray
be used. Fig.5D shows a structure where the scanning line Gis used in lieu
of the wiring SAPSIRRYF AR pe toansigter. oF i@ P ¥CTesta L ing trarsistor,
necessity to pay attention to a polarity of the 15 switching transjstor

301, takifg Pﬁéagl@@?FPQP$ﬁn¥ﬁﬂﬁ%%StﬁF-th%l%%aﬁﬁiH&YIPﬁeaGﬁpﬂtEFanSiStor-
consideration. Then ( a technique in which the reset period and the non

di spl ay peri && B#% R GvPUReLIF ¢ 1SEeF- di hy Ma¥e Pt difanNFiStorsPEing am | |

be described. 20 A first techni%e is a technalcllue in which, by changing an
el ectric pot @FOPRECOPALRTERbet T UULXA R fe RoPGFREcBPRLFYB?- 303 at the side
which is not connected to the gate el ectrode of the drivi ngét ransi stor 302

., the driving tran898t6elasrnogdeqh e syhtehing sRaBshALLY PP 1§ Sennecifd

structure is shown in Fi g._GA. The 25 el ectrode of .the holdin ca&gcitor 303
at the side WRiITACPROIRY 18R fect BRCOF 2 FRUGSP L EMeLt AR de’%-‘fé‘ TRAnA

transistor 302 is connected to the wiring. W-o. By changi.ng a signal, of _the
Wit ng VBD, PhetBR YT Th iR dFERSLSEPTORAL et R AT S RO NELIEhFignal

capacitor 44, 303.is changed,. Then, since electric charges in the holdin
Capaci tor i3 BPBFoltie S ordt: FPe e aroBPerhes cithds SBLECTI SHE S e -

hol ding Capa%hgoérj%)i?’ng} %rghggsggfar}%%d gXe to | g srgeuai'%% tg¥minal and a drain
terminal of the driving transistor 302 is connected to the terminal

C. The other is connected to the terminal D. One electrode of

15 the holding capacitor 303 is connected to the gate electrode of
the driving transistor 302, and the other electrode is connected

to a wiring Weo. In addition, it is fine if the holding capacitor

303 can keep a gate electric potential of the driving transistor

302. Thus, an electrode which is connected to the wiring W, out

20 of the electrodes of the holding capacitor 303 in Fig.3 may be
connected to other wiring in which a voltage is constant for at
least a certain period than the wiring W,,. A gate electrode of

the deleting transistor 304 is connected to a deleting signal line

RG. One of a source terminal and a drain terminal of the deleting

25 transistor 304 is connected to the gate electrode of the driving
transistor 302, and the other is connected to the wiring We,. In
addition, since it is fine if the driving transistor 302 is turned

OFF by having the deleting transistor 304 turned ON, there is no
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changing the electric potential of the gate el ectrode of the driving 5
transistor 302, it is possible to have the driving transistor 302 turned in
the OFF state. A second technique will be described. A period in which one
scanning line Gis selected is divided into a first half and a second hal f

. It a.s chapaeRisn Men commected kot ppothest than fthe inigsy dented as a
first half of a gate selection period ) , the digital video signal is
inputted to the vild&d siqgh@sSicnprerpfhen Of abl§ sYHER R3td | widl be
represented as a second half of a gate selection period) ., the deleting
signal a.s iMpiRTded vithaefiedenceiynBigi dpuithen thesswikehing drprgistghal
inthis technique is assuned to be 15 a signal for having the drivin

transi stor 392! dgr HeEReh ipHdh Rl safebydhe ﬁ@wmt&ﬁ%?i%‘é@hénpﬁﬁgﬁged

to the gate electrode of the driving transistor 302. By this neans, it
beconmes Posstdltdha Fce@pingelipepf An festédenkheh the dptetdma RZANE1REPTEi ng
period. Hereinafter, this second technique w || be described in detail. 20
Firstly, a st®tdsupet gondpetdie r Ehgidigidp1gedier BenaelsRItd*DEre%i ng
t he above-described technique will be described. Fig. 6B is used for the
descri pti on. thh¥igdeepiignaleinrRt Hde;S fiockhe gate ?:b‘gcm% Ofialshe dpiyiagi ty
of pixels arranged in a matrix shape, a video signal i nput Iine drivi n](?
circuit 902 WARHItAIES2a Shgnurlaoe ofithe JrREFtRIALGFR! Hidee signa
scanning line driving circuit 903A, a second scanning line driving circuit
503B, a swi LERlRLEATCEPE SPRACHEARGE SH1onPRotRS ALaRY R diogtad Fides
included in the pixel part 901 has a plurality of the swtch parts 101 and
the 45 10cur§EgRakotheeOtistalke orathendih 95748 gfekhe Wriyving, &rpppistor
scanning line drivi circuit 903A is assuned to be a circuit which outputs
n

o signal to 0% aRRrtedt (ahd EhencPRRiet TG SIAE BF The HRR SORGPELLTS

per Lo, A S ey RERRn SO0BLAR L RE G KT BN de PRI ASRHEY ©
a0t L BT S PR B RS LY PGS oBIUA PRERL
cireuit 903%N, electric charges held in the holding capacitor 303 are
15 discharged, and the driving transistor 302 is turned in the OFF
state, and the terminal C and the terminal D of the switch part
101 are turned in the non conductive state. In addition, in the
above-described operation, the switching transistor 301, the
driving transistor 302 and the deleting transistor 304 work justs
20 as switches. Thus, these transistors operate in the linear region
in their ON states.
In addition, the driving transistor 302 may be operated in
the saturation region. By operating the driving transistor 302
in the saturation region, it is possible to compensate a saturation
25 region characteristic of the current source transistor112. Here,
the saturation region characteristic is assumed to indicate a

characteristicinwhichadraincurrent ismaintained tobeconstant

voltage between a source and a drain. Also, to compensate the
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and the scanning line G of each pixel, or a connection of the second 10
scanning line driving circuit 903B and the scanning |ine G of each pixel is
sel ected. The video signal input line driving circuit 902 outputs the video
signal in the first half of the gate selection period. On the other hand,

it outputs tPRUHERAEIIhFeTHIoRaFPATRAECELE RIS MSANS &R FEPPEESS LUHFATA PE 15
Then, a driviqg nmet. hod of the diggla device of the above-described
structure w Fie GEadisrrTRALE 28 th 'Vl?été‘ﬁ&r?e'b‘feffff ghe UTee gredthoaradn
description , In addition , the sane reference nunerals @fd signs are given
to the same PATESIIRS 245G We GHETGRE SPUFCPITARHE St L e PR1GR oberated. 1n
Fig. 6C, a gate selection 20 period 991 is divided into _a first half of a
gate sel ectith G iFuFetAomgedieBeond RAF AP §8t BT LR &9 i BFad& ithE
991B. I n 903A which is_cogfarable to the mwiter%gEeriod_Ta, each scanni ng
line is Sel RPVPHLITIDGT 80VapLAALHAg i drvithioh§TaprreareT, 3%h@ndhdhe
digital video signals are ingutted. In 903B which is coqgarable 25 to the
reset peri odCHTERLEAPUECENATAGSEPRETi L1541 &8 BG PhetRe SANE POARFARE 1 i ne

driving circuit , and the deleting sign a.s inputted. By this neans., it
is posgi ble to set %eaBPgﬁrg?SﬁE?P%%gfngt@?eisg ﬂBrt‘é?'XQthW agafaess

period Ta. 46 In addition, in Fiq.6C altho thh del et ] i gnal, i
Pnputted §n THEREUSRITRELPD FRTRSLpRLs T BhE ] &F Berrotet tok dergTopefy |
the digital yideq signal _in the nex sub{_ ane riod be in utteg 5 A
Lhird Dechni Rl SHTPIGe ACCRTT TRRE FRE TRITIOT SATNCGhe (e SOHRth A Eben
whi ch, ﬁ‘ changj n el ectric potential .of t counter el egc de of tge
ant e 1 G OF he SO ERBS SRS ray TS GaT L LA AaE® YHi LROMRCCPRE-
di splay periQd is set_ in such_a _nmanner thJe t?e el ect.ri.c potenti al o% he
Count o1 bl ecTioERTRERt TP SHRPEIAEREA o BRA e SEEutPenr Rt 1S EPonP 2 or m
that of the power suppl line. %}tﬁ,gothr and, i en di spl
bori 00t he SrbaerifllsY epbfgeead. | Mhud, Y ke o HRE FkASS Beflieen
substantial ly the sane_a t.of. th wer. su ]gylin.B this ne , In
the non di spt rRRa PR b il O RREEEHBRR vrule oo ity
the pixel, 4,18 BOSSID! Sl OAVE $PCuRL XELSrLd" PEHMRAL OBFT ¥nb"akBG1 RGN
| i ght em ssion State. addli t10on, Tn S
15 transistor 302 changes. When the voltage between the source and
the drain of the current source transistor 112 increases, an
absolute value of the voltage between the source and the drain
of the driving transistor 302 gets smaller. Then, the I-V curve
of the driving transistor 302 changes. A direction of this change
20 is such a direction that the drain current decreases. In this
case, the drain current of the current source transistor 112 which
is serially connected to the driving transistor 302 is reduced.
In the same manner, when the voltage between the source and the
drain of the current source transistor decreases, the drain current
25 of the current source transistor increases. By this means, it
is possible to obtain the advantage that a current flowing through

the current source transistor is maintained to be constant.

In addition, although watching one PAIR of the switch part,
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technique, in the non display period, the digital video signal is inputted
to all pixels . That is , the address period is provided in the non display
period. 20 In the pixel having the switch parts of the above-described
structure, each wiring can be shared. By this nmeans , it is possible to
sinplify theltsbgsigrapesfatiiion paxdescahbed) dbetsrmmilaigaieor apanakad o8t i o
of the pixel. Hereinafter, an exanple of sharing each wiring will be
descri bed. |aftoeheresttitah @artan BxFRie P2t RECh RikAd R2F &AM t¥hi ch
the switch part having the structure shown in Fig . 3 is applied to the

pi xel shown Pf PAIgs. scannifg hireh@ndsvidag s4gnpd inpad Linesaaedisroserde
follow ng structure can be freely applied to a swtch part having the
structure sheéaper@lng pn Fespectiy® EPdRE- Hereinafter, the sharing of the
wiring will be described. Six exanples of sharing the wiring will be cited.
In additi%n, Fig. MNefld Pi (e i@®1e 9E09FBY Stq?éedégéﬂiﬂ gL gﬁ des5ribedd
Fig.8, 5 the sanme reference nuneral s and si %r]s are given to the sane
portions as Ih Yeydispiay davice of the dnvieatdeser eFRTHTIRLIAEE HFaysSICR1Be
omtted. Fig.7A shows an exanple of a structure of the pixel_in which the
wiring Wo i4sseardgdpntybyQN-A5R gopkrehetstie eWipghRart £ Kor pEaERIfs an
exanple of a structure of the pixel in which the vm'rin% 10 Wo and the
power suppl yPYisRttAng @ E8Rho Pt magnitedenghstif ELFHTE bP Be QUTRUEEeE of
the pixel using the scanning line in other pixel rowin |ieu of the wring
Wo. The strB¥tdRIugaldity ?% the| pyekent fsé’d-ﬁctehéiflrf’ﬁétél%'&‘fw(ledpdf’eﬁ?f’&l s
of the scanning lines Gg, {H.,are naintained tQ be constant electric
potenti al® det¥elat Herd o8 S ticn - whitchS PSSP Hy PEPVEfAe thegebrelgiath s
not carried out. In Fig.7C in lieu of the wiring Wo, the scanni n%_l i.nes
Gai _1 and G)?f?lFﬁfﬂ{é%V%ﬂ’bLﬁn%ﬁBFC?'Bﬁ?BPgsﬁB%ﬁF%ﬁ‘PFeFﬁW dPlSse,
there is a necessity to pay attention on the polarity of the switchin
transistor 3892Y S98l&g t %g"é{ &hen enpugRMYmpeE 8f H’u% P&H‘ﬁn?ﬁgt%sf”ilﬁgg Ga,
Go into consideration, Fig.8A shows an exanple of a f&égqture of, the Ritxel

whi ch shar edPar 5Kt be| FEFFRAL SRUTEesTHEftt 1s prov in one pixe

is possible to sufficiently express the gray scale by only control
15 by them. In that case, since there is no necessity to operate
combined with the time gray scale system to be described later,
it is not needed to dispose the deleting transistor in each switch
part.
Then, combining the above-described gray scale display
20 technique with the time gray scale system, a technique for
displaying furhter multiple gray scale will be described by use
of Figs.3 and 4.
As shown in Fig.4, one frame period F; is divided into a
first sub frame periods SF, to an n~-th sub frame period SF,. In
25 each sub frame period, the scanning line G of each pixel is selected
in sequence. In the pixel corresponding to the selected scanning
line G, the digital video signal is inputted from the video signal

input line S. Here, a period in which the digital video signals
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line R&. This is because the first switch part and the second swi tch part
may be turned OFF at the sane tinme. The shared signal |ines are represented
by RGa all together . Fig . 8B shows an exanple 25 of a structure of the

pi xel in which the scanning line Ga and the scanning |line Gb are conmon.
Thi's struct uPEe alBPytEed ot el Rixe ISt ihafache ¥ ita‘:‘?t GHPIEY F&VicendSt he
second switch part nmay be OFF sinultanequsly. The conmpn scanning |ine are
represent ed B8Presgnied as gngeddres® Periedatdt e 0¥ PATSLFULEEr £HRAITESSi xel
in which the video signal input line Sa and the video signal input line Sb
are common. BRELRYMHCN cOETeSPERSF Fhsuk-thnbkits PeBPEEgﬂ%e‘HJ Sgqugly ¢
Is possible to conbine Figs.7A to 7Cwith Fjgs.8A to 8C. In _addition, the

i nvention i stRc?T 116/ etdlag'b npsyb £ﬁam€—h%ew<?<? ngs LARTEseRSA §8r 2% heBFi xel
can be properly conmmon. Al so, wirings between_ the pixels can_be properly
common. 15 aHf 8lghteliviides siinal apytted &g tpe 1G98 RO EnBR R REXEL10
with the enbodinent 1 to be carried out. (Enbodi nent 3% In this enbodi nent,
a structure ThdWPSshéPatPent byt SIS PBNF t3bUTe toer ROR L3I §BEESER each
pi xel of the display_ devi Ceé%g of the inventjon w descrjbed in

] Il b i
detail. The ttatent TodGr PETLPHCAF t TR LR 1A RS &t d&fspia}ﬂ%?’é}‘?‘% Vot PRI RS

doscri bed | rPAEFHFISH n & AEPIABOBFRLTY Wt Fh UG oPPURAS: FRCHER 4" HBcaMBI es

R A T L I R e R R

Singl o o 215 threne BREREROF JopaRSCrSt LT T AR FEAGE door Lo bar - the ® °

anor phous trapsistor. Alspo, y he SO transistor. It y 25 be a

bi - pol ar tr redases Battorhiangt RS AdReTeT opetAfh i oA E et or il - for

exanple, a carbon fianot yhe, JFESELY b G s21boROUhS s EhiSHIY 1Ahed & 53!
different pixel rows simultaneously and to input the digital video
signal thereto, it is impossible to geminate the address periods.

15 Then, by using the following technique, it becomes possible to
make the display period shorter than the address period without
geminating the address periods.

After the digital video signal is written into each pixel
and a predetermined display period passes off, the deleting signal

20 lines RG are selected in sequence. A signal for selecting the
deleting signal line is called as a deleting signal. When the
deleting transistor 304 is turned ON by the deleting signal, it
is possible to have the pixel rows turned in the non light emission
state in sequence. By this means, all deleting signal lines RG

25 are selected, and a period up to time when all pixels are turned
in the non light emission state is represented as a reset period

Tr. In particular, a reset period which corresponds to the k-th

sub frame period is represented as Trx. Also, a period in which
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be described by use of Fig.9A. In addition, in Fig.9A the sane 49
reference nunerals and signs are given to the sane portions as in Fig.2.
The current source circuit of the first structure shown in Fig.9A has the
current source transistor 112, and a current 5 transistor 1405 which is

pai red with the riFelhersourdEorrhyisiwingd inonen iyt gmiesiancafienithe
mrror circuit. It has a current input transistor |403, which functions as
switch, and &eeeErRaRiafbTd A§ FeRFRTANRI As02 neRrdisRIAY Perieft Tedur d@
transistor 112, the current transistor 1405, the current input transistor
1403, and 1OPPﬁ*él%'él¥¢’éntthl?oPﬂPrﬂ’gwcprléﬁspg’f"b?d FAGA 9T HRsReNdH A opthae dimtd
type or of the N-channel type. However, it is desirable that polarities of
the current §BRrEeane m%ﬁslﬁ%’éﬁﬁfﬁw @Sr TBfix- BYaRSPYLEing 465 FHesethe
sane. Here, shown an exanple in which the current source transistor 112 and
the curreént Perhef 8ndr the pon fHe . ayhpemird 1 5 tiimpBoeFibte Sodrave mhe@ixed j s
desirable that current characteristics of the current source transistor 112
and the currEnFned i domops 3598t cephgsiohetatiq beforena pext efib
capacitor 111 which holds the gate voltages of the_ current source

transi stor 1ROTHAY K4 TSur r BHtthiReRBEori W 4G5POFR1RLRI 1T SR Bhe AFsplay
posi tively using éid%_?te capacitance etc. of a transistor, it_is possible to

onit the curP@Rto ih dghsbrrserthan ke rddress Wzi’é’l&dm Q:HéﬂFqu fe &R

whi ch inputs a S|Ignal to a_gate el ectrode of the current ut transistor
1403 and a sPYRATIIGPeELC 'Eﬂml‘r’r'ﬁ‘ﬁ k-Eh sy firams Beﬁ:élf’@ et? i Nottht he
current holding transi stor _25 1404 so, it has a current _line CL to which

the cont¥bl SPBfHaMesPRRAAE (Ha - 'ﬂ‘%&ﬁﬁ&&t??@l?%la&ﬁ Bhe gor; fisrlay pediels)
conponents wi Il be described. The gate el ectrodes of the _current sour ce
transi stor 58Fe GiFposed.13Rd e URPIIRREFLPEF Tuok® dfe WY FReRTR SR o-ﬂi;@r
source term nal of the _current source transistor 112 is connected to_th
ternminal A ahB2RAdSPIARSEERATHAIS 8reofhkrt H§ €0 ?I‘Feﬁnt%hrrpﬁa?h%diselré‘y
el ectrode of the current source capacit 111 |s C nnect ed 5 to the gate

el ectrode of PEREOC Y e‘?ﬂcrko'i}’rbcé"rPF'&ngﬁé"?Bfl §33 be gttt &AroRErode i s

connected to the ter n\:ﬂs means ?;glérlceengtt rrg‘fn@he display period in each sub

15 frame period which configures one frame period is set. In this
manner, thedisplaydevice of the inventioncanrealize themultiple
gray scale by the combination with the time gray scale system.

Then, as compared to the switch part shown in Fig.3, a
structure which way of allocating the deleting transistor 304 is

20 different, and a structure which is not provided with the deleting
transistor 304 will be described. The same reference numerals
and signs are given to the same portion as in Fig.3, and the
description thereof will be omitted.

Fig.5A shows one example of the switch part. In Fig.5A,

25 it is designed such that the deleting transistor 304 is serially
placed on a path through which a current is inputted to the light
emitting element, and by turning OFF the deleting transistor 304,

the current is prevented from flowing through the light emitting
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of the current transistor 1405 is connected to the termnal A and a drain
termnal is connected to the current line CL through the current i nput
transi stor 1403. Also, a gate electrode and 10 a drain term nal of the
current transistor 1405 are connected through the current holding

transi stor l1ebement sodpcAdigiifimalf dhedetating erarfasrter 3Meigserdadly

hol ding transistor 1404 is connected to the current source capacitor 111
and the draiPlaegdionatthefPetle tnquah whighstRe qrurredst ippiRRerteqd ttorkhepe
configured 15 that a side which is one of the source termnal and the drain
ternminal of thehkemi&ningslemegt.r Bpgdedetirgourantd StomIR4 BN R PEaces t he
current source capacitor 111 is connected to the current l[ine CL. This
structure i s2&dvGre n Bygtwening thedfelehingntmanpifton B thePhfepéptfice
nunmeral s and signs are given to the sanme portions 20 as a.n Fig.9A Wth
this strict uteismesiiinia ragays @repireds forded W Armlyein theamn LigRt oL
when the current holding transistor 1404 is in the OFF state, it is

possi bl e t o ¢BkEBIPn FEaksl-t B Prks\BearenelE i AOsHAR LG BP PR tertenarseby
the current holding transistor 1404. As a result, it is possible to |essen
an OFF 25 cure®id and khecher chisHEYdPRGLPHansI s Bodition . By Fafies ofehhe,

i.t is possible to | essen a | eakage of an electric charge fromthe current
sour ce capac§¥bch partapfothe stapgipre showrdd Fage Sthvethaunlispaping
transistor 51 112 and the current transistor 1405 are set to be N-channel
type transi stRf <2¢lpting SFansiFters: 304e toumesRecsdyrcEVitFRuPETERORR £n
Fig.9A is shown in Fig.33A. In addition, .in contrast to the current source
circuit 18 tIERRATS QEetRANAT RS 1BCFUgRa 11 the PIXedr Lht1S ANsSdPLer ERi t

of the structure shown in Fig.33A there is a necessit¥ tg}disggse

transi st ors 44SPCSHERAMAD one P Y BYFIH MRS ¢ At TRITHP TS BAPHEPEEE fieen
the current line CL and the termnal, A through the, source and the drain of
the current FASRYPBESOL EEANELSTRES dOCRF BN -t NELGeit PGB FAERERIEF ¢ he

current source 10 circuit 102 from f| ow ng between th ource and the drain
o i he corr e i BLESY dn Hige AR L8R Bk etcinet S b L aP Rt 04 Ao shaged

by a plurality of the PAIRs. In addition, here, an example of
15 the pixel which has two pairs will be described but the invention
is not limited to this. In Fig.35, the same reference numerals
and signs are given to the same portions as in Figs.2A and 3. 1In
addition, a portion which corresponds to the switch portion 10la
is represented by adding "a"” after the reference numerals of Fig.3.
20 Also, a portion which corresponds to the switch portion 101b is
represented by adding "b" after the reference numerals of Fig.3.
InFig.35, by turningOFF thedeleting transistor 304, itispossible
to simultaneously shut off both of the currents which are outputted
from the current source circuit 102a and the current source circuit

25 102b.
In addition, the deleting transistor 304 shared by a
plurality of the switch parts may be placed on a path for connecting

the power supply line W and the current source circuits 102a and
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there is a necessity to dispose a transistor 1443, a.n order to prevent a
current fromflow ng between the source and the drain of the current

transi stor 1405 on the occasion that a constant 15 current is nmade to flow
between the termnal A and the terminal B in the display operation. By this
means, the cl®?ent Igoghestei theiinowved2seRplButbie Whasdr Ekptcwirent source
predeterm ned current value accurately. Also, in the circuit of the
structure sheircudtsP2m and ARh dngspdeg rannes teehftihgeought fbecidedgiting
structure as shown in Fig.9B, by changing a |ocation of the current holding
transi stor 1@0ERsistqy éprﬁih@Fﬁgg’éﬂ:@ indédmaddd vortf thhe switehtpantmsi Ther
1405 and one el ectrode of the current source capacitor 111 are connected

t hrough t he eekeekig K5PEFAGLRF AP shared bysa pPlurality o kBatsYitdlerattygat e
el ectrode and the drain term nal of the current transistor 1405 are

connect e® by"&¥ AngisPREAd IMEVRRE] | AF dbetatd MRSt leRevheFe dmths ofr the
circuit of the above-described first structure will be described. In 52
addi tion, tHe R Whdeh g eptputed fyam the FUrEaRt SRUTCRE1TeRIH §02a9pB |
Here , the circuit shown in Fig . 9A is picked up as_an exanple , and its
setting oper@t{ SRevFEFrent goyErenetrcydlyd02bgrre §ignlippeguedy rshut pEL.
description._In the current source circuit of the 5 first structure, the
setting operER¥ KamBle athedde Mmiing tynss 9% d04Mmayihe rdaged pitga portienor
in sequence. In the description, for the purpose of sinplicity, the current
i nput transi%t & PaEB3X iy Filie 38ur rEhtShIodtdi A 15 fidiesLrit 4oy cgpéigured
represented as switches . Here, shown is a case that a control signal for
setting 1he UGN Ehat fhesBoyeEr suppdyi tingpy and the tegmingl & 0f & cuarest in
the figure, a path through which a current flows is shown by a heavy-line
arrow. | n a fRFGECuthifRaiendthe teminglh of e FurTath SeYEeR F4FER1 1403

and the current holding transistor 1404 are turned in the ON state . In
this stage (134R aR8 cofResiedely the it andFanidst®rgd08-of the current
transi stor 1405 is small, and the current transistor 1405 is OFF, and

therefore. a curr g,:hg.]époﬁgoxﬁ &rhottﬁgr structure of the switch part. Fig.5B

shows a technique in which, through between the source and drain
15 terminals of the deleting transistor 304, a predetermined voltage
is applied to the gate electrode of the driving transistor 302
so that the driving transistor is turned in the OFF state. In
this example, one of the source terminal and the drain terminal
of the deleting transistor 304 is connected to the gate electrode
20 of the driving transistor, and the other is connected to the wiring
Wr. Theelectricpotential of thewiringWrisdeterminedproperly.
By this means, it is designed that the driving transistor, to the
gate electrode of which the electric potential of the wiring Wr
is inputted through the deleting transistor, is turned in the OFF

25 state.
Also, in the structure shown in Fig.5B, instead of the
deleting transistor 304, a diode may be used. This structure is

showninFig.5C. Theelectricpotential of thewiringWr is changed.
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current line CL through the path shown and electric charges are held in the
current source capacitor 111. In a period TD2 shown in Fig.9D, by the

el ectric charges 20 held in the current source capacitor 111 , the voltage
between the gate and the source of the current transistor 1405 becones nore
t han a t hresBsldhioreage. Fhalectrder Pehentiaheh ARRApriTadfcal the sider ce
and the drain of the current transistor 1405. Wen sufficient tinme passes
and a steadyWBigRelfsnpgalcopBgeted 9 ithea 39dS sderbyodrond itheridriodngy
current flow ng between the source and _the drain of the current transistor
1405 beconestrarsisker 302 utradthe teg edgics TREGALL(@ Ahede dP 40y distdipnasd -t he
occasion that the drain current is _set at the control current is held in 53
the current BBhde meadsoi thop 921¢ volhagepd thedrning shanshs ey igchanged
current hol di ng transi stor 1404 and the current input transistor 1403 are
turned OFF. 89dtif dPafs§iPlenke At dhecdFiehrd it ansdednteiurneth ¥ dlieng 5
through the pixel. In addition, it is desirable that a timng that the
current hol d&?lﬁ shalRi stor addblien. { the liqgsr 3049 mawphe cteRtrced (Withy & hat
the current input transistor 1403 is_ turned OFF, is earlier or

si mul t aneousd1qB¢ seornegked da grter elertrege and @ drpin termingk thargofn
the current source capacitor 111 from 10 bei ng di scharged. After the period
TD4 ( when a2%®Ieigrrically cognsetadntYaRs s R Ce QRITHES) FCtFAThalteieof
the current source transistor 112, the_drain current corresponding to the
control curr ERERFI %R maybeapN-chapped WRAOFFaRRIF L% FEI7 BaCharieL A YPRe

termnal_ A and the termnal B, the current source circuit 102 outputs 15 a
current Yhi ch*a7429onds to the control current. Here, a ratio W/L1 of a
channel width and a channel length of the current source transistor 112 may
be changed rel ati V& &% tr‘é’t“i'ols\EH:?uo‘?f e FreP oW gt ntB S A HAh diine

| ength of the current transistor 1405 . By this neans , it is possihle to

it i : _
change a curf&Y 56 ¥38%e &9 20uFRe¥R & FAFUFRBTE JH1eHf tagseaing dife102

outputs relative to_the _control current which is inputted to_the pixel. For
exanpl e, each 5 #figfstbriry ﬁgﬁhﬁnﬂﬁr?‘?ﬁ g‘{fcﬁhﬁwﬂ'&dhg?'gt mi- But. 1n this

case, there is a necessity to pay attention to a polarity of the

15 switching transistor 301, taking the electric potential of the
scanning line G into consideration.

Then, a technique inwhichthereset periodand thenondisplay
period are provided without providing the deleting transistorwill
be described.

20 A first technique is a technique in which, by changing an
electric potential of an electrode of the holding capacitor 303
at the side which is not connected to the gate electrode of the
driving transistor 302, the driving transistor 302 is turned in
the non conductive state. This structure is shown in Fig.6A. The

25 electrode of the holding capacitor 303 at the side which is not
connected to the gate electrode of the driving transistor 302 is
connected to the wiring W.,. By changing a signal of the wiring

Weo. theelectricpotential ofoneelectrodeof theholdingcapacitor
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the control current to be inputted to the pixel becones |arger than the
current that the current source circuit 102 outputs . By 25 this neans , by
use of the control current of |arge current value , the setting operation

of the current source circuit 102 is carried out. aresult, it is
possi bl e to 3p2edisuphengedet tTHRP opinde SR %rrgéﬁt 190 (e hAkddmor
Also , it is effective for reduction 54 of influence of noise. By this

nmeans, the cBfPRttABdEcRtATeEuRE SieF TR seatirbaét P hker @heBmedel n
addi t i on, in the current source circuit of the 5 above-described structure,
in case thatoh heyhaldiag FRRAGE PR ¢08nts §1§r?aPhPPﬂ%dG-lBé’thPﬁé“‘%‘%ﬁsreﬁﬁ’
hol ding transistor is in_the ON state, the current |line CL has to be set in
such a mannef ?’h%&n%tE%ﬁ%ﬁ&ﬁFlEQPFéﬂFlallMy%hefSF%W eheotrtds pf thewrd viiag
because (_in period in which a current is not inputted to the current
line 10 &, ‘v‘xﬁ%‘?ﬁ’o%‘fq’F 302 hkt dGrRFR LG ‘dPﬁgW? SRS Sriorinen bE2RR S toe 302
current input transistor 1403 are turned in the ON state, the electric
charges hel dtPPedhelt rheRF S GHAYE -capaci tor 111 are di scharged. On that
account , in case that a constant current is sell?%tlvel inputted to . a
plurality of the Jdhri%innq |tﬁ€§néﬂuéo‘f”r%%d%‘?1cﬂer?g° P3G sSrardiche
setting operation of the_pixel .is carried out .in_short in ,case that the
constant cur PBHISGANTIRI &Ef/\ﬁfé Hsnﬁﬁf'?%ﬁe‘? d% ﬁéV&GFPe{ﬂtq 2néiest balfzand

current source circuiit of the foll ow structuyre will be uysed. In th
current sour @GN Honhti 1 FERF %8% 18pth3b- ot s 5%%&& ng

el enent for selecting a connection of the gate_el ectrode.a the drain
Lerninallbf (FEPEeATEIRY B AtIESE i°sft%9a€i§el€ﬂtb?n8ﬁ518ﬁg9t e et ng

I i | d b I di f f f b

o eTEN 1 SELE5S o et 51 0B Lo g R P o e 18 B

b -d ib t t 338 t t 1443
0 T SR o et B AL N TR,

pi xel is select

Pput ted at Pebttato tpRaciifing Mol 05 Rle H {5he | A5 59 P nput

line S. The deleting signal in this technique is assumed to be
15 a signal for having the driving transistor 302 turned in the OFF
state, on the occasion of being inputted to the gate electrode
of the driving transistor 302. By this means, it becomes possible
to set the display period which is shorter than a writing period.
Hereinafter, this second technique will be described in detail.
20 Firstly, a structure of the entire display device on the
occasion of using the above-described technique will be described.
Fig.6B is used for the description. The display device has a pixel
part 901 which has a plurality of pixels arranged in a matrix shape,
a video signal input line driving circuit 902 which inputs a signal
25 to the pixel part 901, a first scanning line driving circuit 903A,
a second scanning line driving circuit 903B, a switching circuit
904A and a switching circuit 904B. Each pixel included in the

pixel part 901 has a plurality of the switch parts 101 and the
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of the selected pixel, and thereby, the setting operation of the pixel a.s
carried out. Each signal line of the current source circuit of the first
structure can be common. For exanple, in the structure shown in 5 Fig.9A,
Fig.9B and Fig.33, there is no problemin operation if the current input
transi stor 19BBreRl FHRFERIrFEIUHA AHFhIHhsisihd 604 Begesvitbenddres be
ON or OFF at the sane timng. On that account , polarities of the current

i nput transi §?%‘Fn11%élaﬁdiWén€Lﬁ’rré’rﬂlth%‘P%lA A§ aTaedstoPe|ugargpit Wﬁ‘&é‘rht )
be the sane, 10 and the signal line GH and the signal |ine GN can

conmon. ThenouEPRts raeﬁ%ggﬁg reeerhcifanmag tige dhdrsthaddnss hptf cI:)fethe
described. In addition, Fig. 10.is referred for the description .

Fig. | OA thegéEﬁm§?¥QQ£ﬂéWb§eﬁ&H€rar%ﬁ%ﬂnj?ﬁegﬁ§°8P€ ARG kine §§&¥in9
portions as in Fig. 2 15 Structural conponents of the current source
circuit of tRECSetoMPIR AFcATFEMGH| 1O Re FeSdrrndl. wirheh QIYRIHIS SoFigaal
circuit of the second structure has the current.  source transistor 112.

Al so, it hastQ «afty ERRPPARGtI IS fs1R 11 568 A L @ ERe IRtQuiSRdection
transistor 204 ( and _a current stop transjstor 205 which function 20 as
swi t ches . k%‘?’ém‘?heBé’u'F‘i‘%rﬁWlé”-GE}r'LB@ Tt s £0AA anA (thFh%W’c'Eﬁ*Pe‘}ﬁ ClEEYLt
transi stor 2034 the current hol ding transistor gi and the current stop
transi stor 29%Fa§ FOFCHHR ¢ LhEHHS T SR D Pﬁ@%véﬁ%ﬁHCY%3°3ﬁer e

is shown an e &nRIe that the current source_transistor 112 is a P channe

type transi stRft PLﬁ‘{arPé‘ringz%'”?‘T Gt PLEPLe R %88?‘8&%&38&“1 U?e fff°?‘8r

hol ding the gate el ectrode of the current _source transistor
additi o9 b ?J‘b‘é’r’tq vePg Vﬁg?ga"’g’é‘f‘éltcaBa&aa%E’éeét"@n“drf‘gal’fff%ﬁs‘?%ﬁéf’h i
is possible to t th ent _source capacitqr 111, Furthe
a signal | LS iR BRIPRBGES T Bhdrey %Paglatlélpélwe&%o%r “F”‘t%&lc‘,ﬁ}l%‘ént

el ectrode of

stop transi Sé({))%g%gg};fﬁﬂ?.%hvd Q)ﬁ%lqr}agﬁém anlrst! ﬂgﬂf %fq: 82\% segectgat €

period. On the other hand, it outputs the deleting signalin the
gate selection period second half.

15 Then, a driving method of the display device of the
above-described structure will be described. A timing chart of
Fig.6Cisusedforthedescription. Inaddition, the samereference
numerals and signs are given to the same portions as Fig.4, and
descriptions thereof will be omitted. InFig.6C, a gate selection

20 period 991 is divided into a first half of a gate selection period
991A and a second half of a gate selection period 991B. In 903A
which is comparable to the writing period Ta, each scanning line
is selected by the first scanning line driving circuit, and the
digital video signals are inputted. 1In 903B which is comparable

25 to the reset period Tr, each scanning line is selected by the second
scanning linedrivingcircuit, and the deleting signal is inputted.
By this means, it is possible to set the display period Ts which

is shorter than the address period Ta.
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204 and a signal line GN which inputs a signal to the gate el ectrode 5 of
the current input transistor 203. Also, it has a current line CL to which
the control signal is inputted. A connecting relation of these structural
components wi |l be described. The gate el ectrodes of the current source
transistor 112 is Idorafditd®mn.o iohd 1. ¢heldhovghodbs delerdnguprignelsdbrce
10 capacitor 111. The other electrode of the current source capacitor 111
i s connect edttRPEERA dBrthe gecard hd fsofiride getfistdiedrioarneeElnd edfsésatice
transistor 112 is connected to the termnal A The drain _term nal of the
current sour®e itrafBesibiitab videgoik@rabdt dhemette SPnErape iargashmeke
current stop transistor 205, and 15 al so, connected to the current |ine CL

t hrough the Rurkitttatbut transistor 203. The gate el ectrode and the drain
termnal of the current source transistor 112 are connected through the
current Rol di ng t Pat8igdotedniaye, widdi Peoiessrikade sTthactued §ﬁ5?bﬂlﬂﬂe
Fig.lOA, the source 20 terminal or the drain terminal of the current

hol di ng tranky & bechplaye 1poRMECH o B ShEMERG AR ST T BOLSPLERAL B §19 and
the drain termnal of the current source transistor_112. However, it_may be
confi gured tFRANtEISiEdEecErodRe ot uthe it Mg tiPranet SRt 20 AN SASPLa¥ot
connected to the current source _capacitor 111 is_25 connected to the
current |inéPqiodris REVEIRRscAPpEREt r ddteuAEsPLa¥ RIS 18 gt 3RASUGHRt h
this structure, by adjusting an electric potential of the current line CL
when the cur® BARPRE| thafy thefladitdc ppsentiat, ofjkheyeeuntereleqtyade,pas; ) e

to | essen the voltage hetween 57 . the source and _drain termnals of the
current Rol f rﬁqdr‘%%ﬁ‘gf‘&fi opactric potanfilals differgptFore thl edsthet ne

OFF current of the current holding trapsistor. 204 .. By thjs ans , it is
b0ss: bl & t o BRRSIAUPRLY) iergeOBrthen 8 tBRE AN ARAEON STARIAY Barieft 5
source capacjtor 111. Then, the settl operation of the_current, source

circuit of tie 3G ARG an Ol T BORIER GiPFERaotets, PREACS Fhgs

-10B to 10E sal.lrbestlésnet%.aflqry }:l!;'g sda?nsecarlls F%:thlaQ:nof tlhrla tpcr;ve\rez(.2 usrurpepr}:[y i:?rlilé?e By this

means, in the non display period, regardless of the digital video

15 signal held in the pixel, it is possible to have the pixels turned
uniformly in the non light emission state. In addition, in this
technique, in the non display period, the digital video signal
is inputted to all pixels. That is, the address period is provided
in the non display period.

20 In the pixel having the switch parts of the above-described
structure, eachwiringcanbe shared. Bythismeans, it ispossible
to simplify the structure of the pixel, and also to enlarge an
aperture ratio of the pixel. Hereinafter, an example of sharing
each wiring will be described. In the description, an example

25 that in the structure in which the switch part having the structure
shown in Fig.3 is applied to the pixel shown in Fig.2, the wiring
is shared, is used. In addition, the following structure can be

freely applied to a switch part having the structure shown in Fig.5
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circuit of the second structure, the setting operation is carried 10 out by
goi ng through states of Figs.| OB to 10E in sequence. In the description,
for the purpose of sinplicity, the current input transistor 203 ( the
current hol din g transi stor 204 and the current stop transistor 205 are
represent ed 34dsii9ches . Here ( shown is a case that a control signal for
setting the current source circuit 15 102 is the control current . Also, in
the figure, a pat Hufigffitemhi EheSRAFIN O PRSI "ehiih L bYe Lafeaipedine
arrow. In aperiodTD shown in Fig.10B, the current input transistor 203 and
the current Wcﬁ*ﬁ‘ﬁ%@ﬁs?%@r% the widipadwihl thee cékedt at B aﬂdéé}lof‘he
current stop_ transistor 205 is in the OFF state. 20 By this neans,

current fl owsi9r bAPAHELE pEAMISShECRIEhe IR e at AR FHEAMT 2R Félgeét'rl c
charges are held in the current source capacitor 111. In a period TD2 shown
in Fig.|lGCc e saBe&cECreneecVIeded SHEIHS19PRaysI9iyea %F‘@\%éﬁmﬁlﬁ’é’r&&f’ésand
t he source of the current_ 25 source transistor 112 becones nore than a

t hr eshol d vo?f AB&IIFRANAFHES- 3r 3PA WG ITRTIN GRS HHSRFPT Yhb! Baomdttedour ce
transistor 112. When sufficient tine f)asses and a stead%/ state_is realized,
as in a period TDSF%J\%SPHW’FFQ eXyiple RE JFLFHCEYF? oft the pifelcin whifhsg
source transjstor 112 is determ ned as the control current thi s neans,
t he gate voI’EléegE’lﬁ?'ng%° &ﬁﬁb@ﬁeds%Pc%l‘{’?aélrféiys?%?:hffflﬁﬁhtli’%rﬁ%tagll%7Phat
the drain current is set at the control current is held in the current
source capacti¥fs £ivexgmple £5,& FEEUTERATS tdwWhPe PEfYL 1Roghich e Wirdne

i nput transistor 203 and the current hol di nqc); transi stor 204 are turned in

the OFF ¥ t e andgihe RPE’GH\?&@J'Y Hee Y6 GP™ERR r efitt9i-  CHTRARS PR §XRIBAP

flowi ng through the pixel. In ition, it js desirable that a timng that
the current HoPdf i F%Pgttd?e ? Ke?‘sust’lﬂgnﬁ’de(ﬁglgnnalggcjo’rﬂ%fl@omirfﬁlf piZel
timng that the curent ut transi 3ist rned i.s earlier

si mul t aneoust¥Hi%s ngub‘é au¥e Yd1pRe ntl'ﬁbetsﬁ ug EEFr? C]rgar7é:e§tf'r r‘-aan

the current SQUGeEapatldohckbbabrombsing o 5088 S DRI, B
are maintained to be constant electric potential, during a period
15 in which the writing of the video signal is not carried out. 1In
Fig.7C, in lieu of the wiring W.,., the scanning lines Ga;-; and
Gb;.; in the one previous pixel row are used. But, in this case,
there isanecessitytopayattentiononthepolarityof theswitching
transistor 301, taking the electric potentials of the scanning
20 lines Ga, Gb into consideration. Fig.8A shows an example of a
structure of the pixel which shared a signal line RGa and a signal
line RGb. This is because the first switch part and the second
switch part may be turned OFF at the same time. The shared signal
lines are represented by RGaall together. Fig.8B shows anexample
25 of a structure of the pixel in which the scanning line Ga and the
scanning line Gb are common. This structure is due to the fact

that both the first switch part and the second switch part may

be OFF simultaneously. The common scanning line are represented
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is turned in the ON state. After the period TD4, when a voltage 15 is

appl i ed between the source and drain termnals of the current source

transi stor 112, the drain current corresponding to the control current
flows . In short , when a voltage is applied between the termnal A and the
term nal B, PHeSRur FéSt 8§06PLES caR (aiaMDH? Had EREVAFAFe etrfhmipixel in
corresponding to the control circuit flowed. 20 By this neans, the current
source circuVhigpzthsuivgdes aipratdmdruh ddaechs rant thenvidart$egnat faput
current stop_transistor 205 is not indispensable. For exanple, in case that
the setting bPRfafPoRTes CCIMed Jie FANIIhH RO | 2tERabnéNBRL ¢ AdneeldFi nal
A and the 25 termnal B.is in an opened state, the current stop transistor
205 is not nEeRERIfRteEIMcrSRA-ely, a.n the current source circuit which
carries out the setting operation only in_case_that _the sw tch part making
the pair s in thel'off Re234P1e fe QM FiO8p 7R rtdhdFsrbh @995'565'“? 8Cnhot
necessary. Also, in the current source circuit of the above-described
structure, ifnes9dtiRE: heigKartien dFporet ddrisetn® EhiRalang ke @HTdRGSt he
current holding transistor 204 is in the ON state, the 5 current line CL
has to be sethich SoafigurgntiRe pafgd GAR HesPEAPCTHY COMMOR- waltS? 4 i iPHPough
it. This is because, in a period in which a current is not inputted to the
current |inePefveshethedtiFeds CRB L6r PERPSRLY oF "% ansi st or 204 and the
current input transistor 203 are turned.i.n the ON state, .the electric
charges 10 held i n® ﬂ@d’cﬁ’r?’éﬂf‘t%@”@?lg’d‘ﬁatc‘? %’6‘?31151‘.’L°'ﬁ?1‘e“ﬁitg‘&ﬁ£"’é’é’ AMERL: hat

account, in case that a constant curLent is,s‘ﬁl ectively inputted to a

pluralith? of "HHR e rERROFIMEEE &L tOoPPeSRBREPAL Y Y a1l pi xel s and the
setting operation of the pixel is carried out , in short in case that the
constant current is not always inputted to the 15 current line CL, the
current source circuit of the following structure will be used. Added is a

swi t ching el EAEPRA¥ENSl)ecting a connection of the gate el ectrode and the

rain rmnal of th rren r
dra termnal o fn ethcius e?nbtodiggn ? a structure and an operation of the

current source circuit included in each pixel of the display device
15 of the invention will be described in detail.

The current source circuit of one PAIR out of a plurality
of PAIRs included in each pixel will be watched, and a structure
thereof will be described in detail. In this embodiment, although
five structural examples of the current source circuit will be

20 cited, another structural example may be fine if it is a circuit
which operates as a current source. In addition, a transistor
which configures the current source circuit may be a single
crystalline transistor, a polycrystalline transistor, or an
amorphous transistor. Also, it may be a SOI transistor. It may

25 be a bi-polar transistor. It may be a transistor using an organic
material, for example, a carbon nanotube.

Firstly, a current source circuit of a first structure will

be described by use of Fig.9A. In addition, in Fig.9A, the same
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transistor 112. ON or OFF of this switching elenment is selected 20 by a
signal which is different froma signal to be inputted to the signal |ine
GH. Fig.34B shows one exanpl e of the above-described structure. In Fig.34B,
a point sequential transistor 245 and a point sequential line CLP are

di sposed. Byr?frﬁ%erﬁ?aﬁém‘(arﬁisa?‘b t$E98° R?eﬁli‘@nsg?e'élfeéosad‘f?e%’ft&ﬁgs,aﬁnd a
constant 25 current is nade to be inputted at |least to the current line CL
of the sel ect®dif+%&l, and thereby, the setting operation of the pixel is
carried out. Each signal |ine of the, current gggr e circuit of the second

60 structure car5eCRREFRY SFGCeRERPIEE Ath W5t SEFBEFRRT SR8 et At i on
e S L ARt 200, e gt oL g et atar, 204
pol ar 11185 o L1 sy Eoi 5 hLa0Bd 3 208 e car s 0o
current st op 1t BRESTSDUS08 4 SHRHL I ERPREIFRE Lanel § PHE ARG SHELBRY ent
current | | npdeasiihon b080vBdeR Sincthanone SgER A ptb SR ing de
A'so, o st OPTHHE BEARAPA - | FeiRve R EOERER L BPRRES SOUPEE AHPndier of ™4 o
Same ref er o AR EPLe RGOS 08 o Bo T et o PRet LR BT YT BaTand "
descr i bdd 1S SHEERER nERs s Epbs b of b4 Hpt he Wi ERS Fclidnne e o

11A, the sane r fgr ce nunerals ang signs are given to_LZ t he sape,
. or oftheN-channe E%ﬁe. owe e¥ itid esirable a Bo arities.
portions as 1'n FIg. 2. ructu corrponen § 0f e current sotrce circult

o he g e SRR o BRSSP T B L OGS BLbRbLba (P
1405 are the same. Here, shown an example in which the current
source transistor 112 and the current transistor 1405 are P-channel

15 type transistors. Also, it 1is desirable that current
characteristics of the current source transistor 112 and the
current transistor 1405 are the same. It has the current source
capacitor 111 which holds the gate voltages of the current source
transistor 112 and the current transistor 1405. 1In addition, by

20 positively using a gate capacitance etc. of a transistor, it is
possible to omit the current source capacitor 111. Further, it
has a signal line GN which inputs a signal to a gate electrode
of the current input transistor 1403 and a signal line GH which
inputsasignal toagateelectrode of the currentholdingtransistor

25 1404. Also, it has a current line CL to which the control signal
is inputted.

A connecting relation of these structural components will

be described. Thegateelectrodes of the current source transistor
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it has a current input transistor 1483 , a current holding transistor 25
1484 , a light emtting transistor 1486 ( and a current reference

transi stor 1488 which function as switches. Here, the current source
transistor 112, the current input transistor 1483, the current hol di ng
transistor 1484 anddhe GHETERLt tFARS1sEesi kit gt °°f&88tegnd e sOyrCent
reference transi stor 1488 may be of the P-channel pe.or of the _N-channel
type. Here | SCERERM 84 BB cPFEephaiounRe EE?P%h‘ft%l} el CoReStsa Ba shes g
P channel type transistor. Further, it has the current source capacitor 111
for hol di ng ﬁ’émﬂsnfglat"e andethpodEall teranidiit)r 4t COBBREESE  tRsthe (’f'rerf‘}?al In
addition, by positiv usin ate capacitance etc. of a tranS| st or,

is possi bl e Bo &ﬁete%?é trafs gf‘ltt T %58‘(3F?%r°a?ffitﬂfrslol is cﬁ’é‘éle&tgfignal
line GN which |n uts a signal to a gate el ectrode of the current_ input
transi st 188FHe GaEPGRLECTTORe G WAPCRUTTARA SOI6CR LRERSESFeF & gt 60

el ectrode of the current holding transi stor 1484, a nal |ine GE which
TpULS & i GHBF SEBoEeYarEranaAr Hagateie TR IBiaL Fnf SCRENGSEB eds |

and a signal |ine GC which |n8uts a sjgnal toagate el ectrode of the
current refePend¥¥ t"t“&r’r"ﬁ“%"t Sraaasgtor 4 is coPREStedche rEMt YSTEREL fo
whi ch the 15 control nal, is inputted and a current reference |Line SCL

which is helﬂn%ta Qrébﬂ SN 45, FRRRRT G 2 They Fuheddt: H4Be Er AProHIBS
Sour ce.t er i HAF RN OFREnEEeBRTEEST L 51 B1o01 58 2 % GrAAeeTERe APBugh
o S e AR SRR R
IR E FRTC AR Eap t S
el of BhS, LA SIS, LUoTRS bR IAE BEFACR SUSRLat L Yol e
eSO L SO ER ek Sk s P P s PP B G
1488. 62 of the current transistor 1405. However, it may be configured
15 thatasidewhichisone of the source terminal and the drain terminal
of the current holding transistor 1404 and is not connected to
the current source capacitor 111 is connected to the current line
CL. This structure is shown in Fig.36. In addition, in Fig.36,
the same reference numerals and signs are given to the same portions
20 as in Fig.9A. With this structure, by adjusting an electric
potential of the current 1line CL. when the current holding transistor
1404 is in the OFF state, it is possible to lessen the voltage
between the source and drain terminals of the current holding
transistor 1404. As a result, it is possible to lessen an OFF
25 current of the current holding transistor 1404. By this means,
it is possible to lessen a leakage of an electric charge from the

current source capacitor 111.

Also, an example in case that the current source transistor
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In addition, a side of the source terminal or the drain termnal of the
current holding transistor 1484 which is not connected to the current
source capacitor 111 is connected to the drain term nal of the current
source transistor 112 but , a.t may 5 be connected to the current reference
line SCL. ThbtlaBt\felhe ittt §FPB€£LaFar LQhaRR PRt iy PsdN-hapehitype
structure, bg adjusting an electric potential of the current reference |line
SCL when the %ﬂ?’e‘h‘iOlrFollarﬁgetsrt&Hé’rté’F&rOfl&@E FRrLet SRETERFCET Gt SPewhs
possible to | essen the voltage between the source .and drain 10 term nal s of
the current HI%h%PA r’-én%“%‘t”S in Fgg. 388 .5 Trafdition,; %nps%rm%t tt® ItB§sen
the OFF current of the current holding transistor %}? y_thi s neans

i s possi bl e THFTRESOURE FLERALE VF HReSEFREENTE é(’rngég ]f'r‘%n%he“’cﬁr‘feent
source capacitor 111. 15 Then, the settin eration of . the current source
Sircuit o PRSI SouESer FHEGOT ROt Corr AEFRTERLS [SRONR HRoTHY bith- ERTe.
11B to 11E are used for the description . the current source circuit of
the third st+3i@ BPESSFHEY && ﬁlﬁgoﬁge‘r’é?rfﬁfr?q%rscé?ﬁle@%&ﬁ%y 1B8i 99 F8ugh
states of Fr}i? |IB to 11E in sequence. In 20 the description, for the
purpose of SPTPYERY thhe PHETERF fetAving betrPeRste STERSS, lipg Cuanénthe

hol ding transi stor 1484, the |I%ht emttlr}gnsé #1 % g | 486 and t he current
ref erence tr e A thggugh thpsonrce and R AL the cugzppt transdatrs

case that a r ol nal for ing the curre rge circuit 102 is
the control gg&%ﬂf‘rté’rﬁ c%%’oon P?‘ret#’r?e %Eftﬂ%° ﬁr?)g{‘ %rtglf'gﬁu’v"\ﬁ?‘&h SQUEGPr ent
curt ot bR BEcH o S At oR AT Bl ofdh ol B 15
current reference 63 nsi st.or ﬁ? are rngd [ tr%e ON s ?s E this
reans | aou PO POREC AT (6 LS ERRCG T (E-ERROs aPeSHel
in the Curr%ﬂun%?%&?% %gggggggy gb dispose a transistor 1443, in order to
prevent a current from flowing between the source and the drain
of the current transistor 1405 on the occasion that a constant
15 current is made to flow between the terminal A and the terminal
B in the display operation. By this means, the current source
circuit 102 can output a current of a predetermined current value
accurately.
Also, in the circuit of the structure shown in Fig.9A, it
20 is possible to configure the circuit structure as shown in Fig.9B,
by changing a location of the current holding transistor 1404.
In Fig.9B, the gate electrode of the current transistor 1405 and
one electrode of the current source capacitor 111 are connected
through the current holding transistor 1404. In this moment, the
25 gate electrode and the drain terminal of the current transistor
1405 are connected by wiring.

Then, the setting operation of the current source circuit

of the above-described first structure will be described. 1In
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In a period TD2 shown in Fig.IIC, by the electric charges 5 held in the
current source capacitor 111, the voltage between the gate and the source
of the current source transistor 112 becones nore than a threshold voltage.
Then, the drain current flows through the current source transistor 112.
When suf ficidfiitiiope phestrtbing QP§F§§&9H§E%F¢%9 -8 13| thr.game g dhiat in
period TD3 shown in Fig .11D , the drain current of the current source
transi stor F59i%8 deHeFf fBE ALUE SOy ) FEQr $2h6 Pigfeflpa s RRR%amPife
gate voltage on the occasion that the drain current is set at the control
current is MY Iits FRELENG rARATAG A ¥iddpheidescTibed-15F19s 90419 88 3TR
shown in Fig . 11E, the current input transistor 1483 and the current

hol di ng t r ardied &or14be RSCRIRtIAR -OFER Hie OWrEeRsaftuUrce el it OF ER@r ent
is prevented fromflow ng through the pixel. In addition, a.t is desirable
that a tPni ng-iHas ERERERY ehPe MRAF Y OPSRaLtdPBr 19 4820 ied QuteBY CERING
conpared to a 20 timng that_the current input transistor 1483 is turned
OFF, is earl‘irérfo‘{ﬂh §Fﬁg??é’r‘fe5bgs F¥hite 75 llﬁ‘e‘g%l‘lfé‘“e"‘fﬁ prBVEH fiﬁﬁcFﬁEté‘P%ctrl c
charges held in the current source capacitor 111 from being dischar
Further, thefQUEPERUTRASS BERITRLIfsh St o FNe ABE TG LOPREFHAR s oFF %:f at e.
Af ter that the light emtting 25 transistor 1486 is turned in the ON
state. Aft era‘I%Eh?)@PF Bﬁn"rbﬂldgﬂg FTANFIFLey S 404 AHSHTORLL TRALRSAS FHLLSRRF ce
and drain ternmnals of the current source transistor 112, the drain current
cor r espondi fif%&% FIH%W’(’:&ﬁt‘? SF‘SEJ?’raé:n? cﬂné'ﬁ?ltsri'r%l?d'h PREeELAPEheIUTTeRE r ce
transistor 112 . In V\g voltag tglled bet ween the term nal
A and tH8 t SMEER cérct% I(Pl}r éth%(?l?PcFé' |?‘E:’Eﬁ? 022588 - tHe T4eaf H9%%S 1 ent
corresponding to the c circuit e current

cour ce i o PeEp3RERERRR g ﬁPEﬁ%?EFﬁPH&&Sy HPERPT 3 s i T

t f t t 4 8 and t f I
ol i ndi Spensabl o EOPERANBPS She TRE 180 fY e HReatiRa ol Lk FEaRe CRE"

rri |
ca es out tJHE Setttﬂg current holding transistor 1404 are turned in the

e

ON state. In this stage, the voltage between the source and the
15 gate of the current transistor 1405 is small, and the current
transistor 1405 is OFF, and therefore, a current flows from the
current line CL through the path shown and electric charges are
held in the current source capacitor 111.
In a period TD2 shown in Fig.9D, by the electric charges
20 held in the current source capacitor 111, the voltage between the
gate and the source of the current transistor 1405 becomes more
than a threshold voltage. Then, a current flows through between
the source and the drain of the current transistor 1405.
When sufficient time passes and a steady state is realized,
25 as in a period TD3 shown in Fig.9E, a current flowing between the
source and the drain of the current transistor 1405 becomes the
control current. By this means, the gate voltage on the occasion

that the drain current is set at the control current is held in
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operation only in case that the swtch part nmaking the pair is 10 in the ON
state, the current reference transistor 1488 and the current reference |ine
SCL are not necessary, since a current does not flow through the current
reference line SCL in the periods TDl to TD3 but sinply flows through the
term nal B. Helruingndl sougeeorapfeite¥reht- source circuit of the third 15
structure can be shared. For exanple, there is no problemin operation if
the current input ¥ ghsPe¥bpd 17B4 &RQWRhdIC FHErRF hotlf nGUEFamE; bpddindgy
are swtched to be ON or OFF at the sanme timng. On that account,

pol arities ofrarmfelshpsy éﬁ94|%Fh?r%%to%nREBS‘t%%%?rcM?%rﬂrehBPHPﬂﬁ
transi stor 1484 are nade 20 to be the sanme, and the signal |line GH and the
signal |ine @& caByHdishmeans. AReconRalecsront heRSMANtedGHeMELSHING ¢t he
current reference transistor 1488 and the current input transistor 1483 are
turned OR ortheruah thgePd#fd- tiTh FEdiGioPhattate ARRLILAG Hedi 8stirivge
current reference transistor 1488 and the current input 25 transistor 1483
are made to Pt Rae SARECNARGIOABISITRERAL StoFeE! 484 hﬁéfutrﬁédQFgfna?s FrPRRaEed can
be shared. Further, there is no problemin operation if , at the sane tine
when the |idgH aeH‘H‘}%ﬁhﬁFa‘ﬁiﬁ spsrenigdnud tEprREYSEAT thid 30k duned PR
current input transistor 1483 65 is turned in the OFF state. Then,

pol arities off (g lieghPrefife] FRPE TS| TheF 1358CCARFS 1RE (PEFP’@HF"PHpE’Pe
transi stor 1483 are nade to differ, and the signal |ine CE and the si gnal
line GN can DT Fhaggassheld i the GREFeBL FQVECT (PPASH tOFat 1L hErom
current source transistor 112 is the N channel type transistor, is shown in

Fi g. 39A0 | iPeidtd 8i3rhaxgre saht LPEISReEL M ARAa e VOl GRS %2BPIERt o

t he sane portlon as in Fi In addition, in the structure of Fig.39A a
side of the RS Sr?g’lr"& ande PPN tEEPAPRLF F 1Bt UTERRT eﬁ‘?ﬂﬁ%? di ng

transi stor 1484 whi ch IL.s_not. connected to the current_ source g‘apam tor

i s connect edRaPHHREOF A - t BRGi HALIHLUERENE LFPERE SRR (HPak stﬁ?t’i‘ilz
but, it may be connect ed tgo th Errent line . The above %Pcsi?)e% th
structure | CUHKH £ °71Fg 9B EW h YRR &{CddfdrelS PR ﬂeﬁﬁ e
el ectric potential %ﬁhe cur_regbllneCL en the currel 1(5? {'7'?
transi stor 1%4“’1‘?111}15“9 EPERTRIRRL B e QUIRENE §aUr & CH L QUERTt%ge
bet ween

15 a current which corresponds to the control current.

Here, a ratio W1/L1l of a channel width and a channel length
of the current source transistor 112 may be changed relative to
aratioW2/L2 of a channel width and a channel length of the current
transistor 1405. By thismeans, it is possible to change a current

20 value of a current that the current source circuit 102 outputs,
relative to the control current which is inputted to the pixel.
For example, each transistor is designed in such a manner that
the control current to be inputted to the pixel becomes larger
than the current that the current source circuit 102 outputs. By
25 this means, by use of the control current of large current value,
the setting operation of the current source circuit 102 is carried

out. As aresult, it is possible to speed up the setting operation

of the current source circuit. Also, it iseffective for reduction
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the source and drain termnals of the current holding transistor 1484. As a
result, it is possible to | essen the OFF current of the current hol di ng
transistor 1484 . By this neans, it is possible 20 to | essen the | eakage of
the electric charges fromthe current hol ding capacitor 111. Then, the
setting oper@ti enqfe FuMOdR€e -source circuit of a fourth structure will
be described. In addition, Fig.l2 is referred for the description. In
Fig.l2A, the sane Bef@Yén&eass .nkher SPETSRY §?@ﬁ%ea?%Fiﬁ¥ﬁﬂ+4i)QW¥9“§§W€
portions as in Fig.2. Structural conponents of the current source circuit

of the fourtPredetRimimed\qurns@tdescri bed. The current source circuit of
the fourth structure has the current source transistor 112 and 66

a
current stop transitst 87945500 st jthenaSuEreRt r SAULGHufIFFYhEi Qfor 863
and a current holding transistor 804 which function as switches . Here ,
the currént ¥RFeHTFIDES §Eryesure g YucREst theb P (iandilst g rinttad ko
current input transistor 803, and the 5 current. hol ding transistor 804 may
be of the P-ERafHEnalyping CRand,thq ennrent HQisfing gransishar g dn,the
necessity to _nake the current sogtce tr nsist&%3112 and the current stop
transi stor 0% SHatesahiae soihanty Lipg " PesshaRe §f tekmiid ?H“a‘?“'l%tgﬁ?:r ent
source transistor 112 and the current stoE transi st or ﬁgS are P channel 10
type transi st df@stAnt current axsfilow REFeRreR et Chafatt A9949SEs P the

current source transistor. 112 and the current, stop transjstor 805 are the
sane. Furthe? Peiofhdn WRich 4 SHrrediy L8 Ib%‘b&ﬂﬂ“d‘%efl%f e g tlﬁaegat e

A R AN T T ARSI L A AR
e SurTent SEAESSARIBIAY b aF dlhn Uty TER, ByShPRL, e eBoUE |
oTihg | o St BeAPH 350, ShERALe BB AL S RLEELY O3, ol WISCRUERE
the control SHIAE abSobRPU!fbasd ERADEIIN LR ALLORRE 401585681 EYELY" 2
inputted to a plurality of the current lines CL corresponding to

15 all pixels and the setting operation of the pixel is carried out,
in short, in case that the constant current is not always inputted
to the current line CL, the current source circuit of the following
structure will be used.

In the current source circuit shown in Fig.9A and Fig.9B,

20 added is a switching element for selecting a connection of the
gate electrode and the drain terminal of the current source
transistor 112. ON or OFF of this switching element is selected
by a signal which is different from a signal to be inputted to
the signal 1line GH. Fig.33B shows one example of the

25 above-described structure. In Fig.33B, a point sequential
transistor 1443 and a point sequential line CLP are disposed. By

thismeans, anarbitrarypixel is selected one by one, andaconstant

current is made to be inputted at least to the current line CL
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be described. The source el ectrode of the current source transistor 112 is

connected to one of the electrodes of the current source capacitor 111. The
ot her el ectrode of the current source 25 capacitor 111 is connected to the

termnal A The gate_electrode and the source term nal of the current

source transPEtdle se2egFed®itfdot 8RSt iRy 1 hBeciRtEiRg SBgratien kit

111. The gate_ el ectrode of the current source transistor 112 is connected
to 67 a gaPt*etett rHEF IS 9 current stop transistor 805, and al so,
connected to the current |ine CL thrqugh the current hol di pg transistor

. h . )
804. The drain terfAfhFigRratnking Pfifte SBEFERT ST ELFCULD ofsthe fi&stted
to a source termnal of the current 5 St%f transi stqor 805, and al so, .
connect ed t oSERRCEHRS SRR Pe ROMBON - BOFIPXATR Ieyr 1BRNERS ShTECEPRASTRAYE 1803.
The drain termnal of the current stop transjistor 805 is connected to  the
term nal B. ThIatf t5ish °8 APChELE: Pdct R S HGWRO RERPEe™ 1P OR&Tat 9fuddi i e
to configure the circuit structure as shown in Fig. 12B, bérchangina 10 a
| ocation of PR® CWrreRt HAMHgtYIRtkitior 1883 FERE | SBETERE  berrdng
hol ding transistor 804 s connected between the gate elecirode and the
drain ter m nEFABRLTHE ADAGRT SOt et BT OB oF IFF MioFhe 3ans dimig-
operation of the current source Gircuit of the ahove-descriped fqurth
S ructure wiPh BEtGReEPvREd PARTISaEE: O thenEutEent AGEHser SRt HIF 97 RAG0I 2
is the sane as_that in Fig.|l2B . Here, the circuit shown_ in F g.l2A is
b cked up asaah thenfrEehE REInG LERPPASEERAANA BRedtee Be hEHA salie Fi s
.12C to 12F ar sed for t description. In th urre source circuit 20
of “the dlr tAog Rt aiat el aBaopBe pTahef SLHE HL £33 b ronbPH
t hrough states of Figs.l2C to 12F in sequence, |In the description, for.the
bur pose of st ol RSP PrECEReE Ao ke FLEPRRS 2 & P86558 AT R e MEA
hol di ng transi stor_804_are represented as swtches. re...shown i.s.a case
Chat  a cont rBF aeserbear TaadLetiem TAE S £FPeRini Bet r Bt edef”
control currgitesq 4O ¢hd LlGe’ FOHSundt RRMLANLOUAR WUSD ASYILER' cb! oV
the same portions as in Fig.2.
15 Structural components of the current source circuit of the
second structure will be described. The current source circuit
of the second structure has the current source transistor 112.
Also, it has a current input transistor 203 and a current holding
transistor 204, and a current stop transistor 205 which function
20 as switches. Here, the current source transistor 112, the current
input transistor 203, the current holding transistor 204, and the
current stop transistor 205 may be of the P-channel type or of
the N-channel type. Here is shown an example that the current
source transistor 112 is a P channel type transistor. Further,
25 it has the current source capacitor 111 for holding the gate
electrode of the current source transistor 112. 1In addition, by
positively using a gate capacitance etc. of a transistor, it is

possible to omit the current source capacitor 111. Further, it
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by a heavy-line arrow. In a period TD1 shown in Fig. 12C, the current input
transi stor 68 803 and the current holding transistor 804 are turned in
the ON state. In addition, on this occasion, the current stop transistor
805 is in the OFF state. This is because, by the current hol ding transistor
804 and the BafrantignidutlimealSi shoehsPYks ¢h sienelsteur n@dts rekentnode
state, the electric potentials of the source ternminal and the gate

el ectrode of °fH&ectrRaRt SEOR trARRifEPE 2030 AR S LgRPAt HiNfeBH Wh 1B i téane.
In short, by using a transistor_ which is turned a.n the OFF state when the
vol t age bet weePlqfRl douAcakRdeLAEtHER 9% ther Fuagephehelfing trangdstor
transistor 805, in the 10 period TD1 é.t he current stop transistor 805 is
turned in t h@0®EPda gignagyline GN yhiqk inpuls 3 sAgnpl dsthe gaterrdasdmedenown
and electric charges are held in the current source capacitor 111. In a
period T2 sABINS AUFFERT ABPUS tERRSEFERY 203 - chd $Rs IhRE & RRryent ddee

bet ween t he 8ate and t he source of the current 15 source transistor 112
becones nor eCEhEp Wich ddifoipntdialagdanatndf inpuktedain current flows

t hrough the current source transjstor 112. \Wen sufficient tinme passes_and
a steady state is #&MPeedingsTeiA Y AfobngER YNGR IFFRZEEN & iddai n
current of the current source transistor_112 is determ ned as the control

current. By PBIERFELREANs TheRRtReLeSLTIdRtobiPe BT sPESAUTSE @R sistor

transistor 112 on the occasion that the drain current is set at the control
current is hetdl i¥ PABREGFP@RO §88r%€ tg%’f‘p& FFBF°§?L§.°fAF§‘8r°‘Pﬁ’é€EI,‘t frgree
current hol di ng transi s#)r 3104 i S '[U{ ned ‘lia;e the, OFF state. Then, the
el ect ri ¢ ThaPFRRCHT T h- ¢ Fhee?legride SabE PEFeRT Foyrge sgpaci tor
c st outed olpod e fater el 8Elada e, e G Sl RLOP LRS! 3P 00°.
e I e P Bhee P L 0 A, B2 by B el
current | npu&rgzl:r?qsesir%t:igral of the current source transistor 112 is connected
to the terminal B through the current stop transistor 205, and
15 also, connected to the current line CL through the current input
transistor 203. The gate electrode and the drain terminal of the
current source transistor 112 are connected through the current
holding transistor 204.
In addition, in the structure shown in Fig.10A, the source
20 terminal or the drain terminal of the current holding transistor
204 is connected to the current source capacitor 111 and the drain
terminal of the current source transistor 112. However, it may
be configured that a side of the current holding transistor 204
which is not connected to the current source capacitor 111 is
25 connected to the current line CL. The above-described structure
isshowninFig.34A. With this structure, byadjustinganelectric

potential of the current line CLwhen the current holding transistor

204 is in the OFF state, it is possible to lessen the voltage between
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803 are turned OFF . By this neans , the control current is prevented from
flowing through the pixel. In addition, it is desirable that a timng that
the current holding transistor 804 is turned OFF, 5 as conpared to a timng
that the current input transistor 803 is turned OFF, is earlier or

si mul t aneoustheifosirice pad Aradnofepprinaks iafgthacwirent heldhng feanfdisdornm
the current source capacitor 111 from being discharged. After the period
TD4, in case?Phat A8 @ Fe§elEs hbply RPEBAStor ResEernthal OBF fiFrant of
termnal 10 B, through the current source transistor 112 and the current
stop transi stlaf cgrent hddhgntrang T 284 outiHuthes megRsSshy £5 RAFsihd e
occasion that the current source circuit 102 outputs the constant current |,
the current &duressan 4 ieakagerfirithe 1fd et ienthargpst Fuemi e cugasnt

function like one nmulti-gate type transistor. 15 On that account ( it is
possi bl e % 0 FRWEE @PRAGIICHL Ithe constant current to be outputted, to the
control current to be ingutted..Accordi ngly, it is possible to speed up the
setting operation Benhéheufeeiing opeatdrpcof tthe Fuzgepti spureq&iacudty
necessity that polarities of the current stop_transistor 805 and the
current 20 s%rg’éetﬁﬁﬁgpgt §Frygsure oshaue B Bd9rpRAsHAd1l Ressescriped.
desirable that current characterjstics of the current_stop transistor 805
and the cur rgh¥s SR £ 10EATS Wiest 91 Shgdesegdptignpe IhEhe gHETeRf SQurge
because, in each current source circuit 102 havingPthe fourth structure, in

case that theiTSHYeRE irpgerReisdmucduge e sstEipg aneratdemn 19,58rsisf 805
and the current source transistor 112 are_not the sane, there occurs

vari ati df of thd¥oSesRe ERFoRSR ratese Of UF 185t 1L (it 4 OEi 18 $9299§RCSdd i on,
in the current source circuit of the fourth 70Q structure, by using not
only the curtimEeEPEIPELOR s (ST ThBBETBAF S SLRPLEGHEY (i SRFETR L RPEFL s
the control current, which s inputted,_ into.the correspaondin ate voltage
(current soutc¥PIISHRG €09r therurrent holding trangis bet 1256 ‘?"rdoﬁ?gﬁ’é‘rfﬁf“?:ent

source 5 circuit |1 in the current sogrce c'k{rcuit of the

02. .On _one hand,
first struct¥f® tFﬁé‘séﬁﬁPFo%O{ﬁF?eﬂ‘?P’f%S% pELY LS re TPARsi B Hhi ch
converts the ingufﬁ&_gaqi contr ol cgrgg;t into {:he g:%rrelgtponcg]nﬁg ?ate,vol igge
(current trahSPEESHRY R COBRPPESHINAG FILPERT PP SR A S HnEPRE S ShiRFE
Converts.l.st hel(g?.aties ¥lq|et<9 et:.ioq:[ 8urrent. Also, in the figure, a path through
which a current flows is shown by a heavy-line arrow.
InaperiodTD1l shown inFig.10B, the current input transistor
203 and the current holding transistor 204 are turned in the ON
state. Also, the current stop transistor 205 is in the OFF state.
20 By this means, a current flows from the current line CL through
the path shown and electric charges are held in the current source
capacitor 11l1.
In a period TD2 shown in Fig.10C, by the electric charges
held, the voltage between the gate and the source of the current
25 source transistor 112 becomesmore thana thresholdvoltage. Then,
the drain current flows through the current source transistor 112.
When sufficient time passes and a steady state is realized,

as in aperiod Tb3 shown in Fig.10D, the drain current of the current
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10 the drain current (current source transistor). Thus, the fourth
structure can nore reduce influence which is given to the output current of
the current source circuit 102 by variation of a current characteristic of
a transistor, than the first structure. Each signal line of the current
source circufPuEge (Hransdstor 152 sty deteraingd pe Himcontrohep@ryert noBy
problemin operation if the current input transistor 803 and the current
hol di ng tranStst fleaggs Ehe Iakrt EhdtRI0 OhctNCYFTeRE spunaeetsanelsior Ad2.
that account , polarities of the current input transistor 803 and the
current hol dPh ?%%@@rtmt}a‘f’ fradacwy s theesatetharantrel sugagrt20
line GH and the signal |ine GN can be shared. Then, a current source
circuit of alfile} ki ddheucarmert seuEescErBRELtIR Khldi tion, Fig. 13 is
referred for the description. In Fig.l3A the same reference nunerals and
signs are given td“%%&e§éﬁ€TBGﬁHQM%#%E19rﬂ¢$gtEGCESrEPF&EPHFﬁra@GﬁﬁGHEnts
of the current source circuit of the fifth structure will be described. The
current sourt®3 a@ndhe ¢1rrent hpldhngtFransirsEaradotmrre furesd 38 e OFF
transistor 112 and a light emtting transistor 886. Also, it has a current
i nput 71 t$%ﬁ%¢st§NQQ¥§We%P%nﬁn%ﬁﬂn¢Eﬂ%W?EF%?%%%P§?8Fn38qfr°aﬁ&°ﬂln9
current reference transistor 888 which function as swtches . Here, the
current sourERrevghdhe ixels In aqdjdionn i ag desieaRlethndsa timing
current input,  transistor 883 the current holding transistor 5 884 and
the current F@%F@ﬁc‘é’%@%%’rn%ﬁﬁaﬁﬁﬁsBﬁr 3P4tjn"gtprﬁﬂ3r9“fgl' 35 GOMBATBE { he
N-channel type. But, there is a necessity that polarities of the current
source thl%anstRibtinisgathet ke ?We‘é‘fn’f’éi“ﬁg trg Q15208565 rHnadOkE e,
Here is shown an exanple that _the current source transistor 112 and the
light emittitf) SBFieInSFsFimusbaneres p dhdfndf PopRUES ffsinbeyeatipgsthe; ¢
is desirable that current characteristics of the current source transistor
112 and the ?Jr"g‘h‘ir’é?ﬁcf"ﬁrﬁﬁst hatdi &1 Jhep sy raeat ARUESHeCaRAf g 11t TRAB t he

current source capacitor 111 for holding the gate el ec}:rode of the current
sour ce trans?%j(r&ﬁ dj!.ff arpﬁdad&?u[qt&?rmor . the current stop transistor 205

is turned in the ON state. After the period TD4, when a voltage

15 is applied between the source and drain terminals of the current
source transistor 112, the drain current corresponding to the
control current £flows. Inshort, whenavoltage is appliedbetween
the terminal A and the terminal B, the current source circuit 102
has the drain current corresponding to the control circuit flowed.

20 By this means, the current source circuit 102 outputs a
predetermined current.

In addition, the current stop transistor 205 is not
indispensable. For example, in case that the setting operation
is carried out only when at least one of the terminal A and the

25 terminal B is in an opened state, the current stop transistor 205
is not necessary. Concretely, in the current source circuit which
carries out the setting operation only in case that the switch

part making the pair is in the OFF state, the current stop transistor
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15 by positively using a gate capacitance etc. of a transistor, it is
possible to omt the current source capacitor 111. Also, it has a signal
line GN which inputs a signal to a gate el ectrode of the current input
transistor 883 , and a signal line GH which inputs a signal to a gate

el ectrode of2@helgx HteMeAsSIS@Ng transi stor 20 884. Further, it has a
current line CL to which the control signal is inputted, and a current
reference |ine SCAXS .chnithergPREaNhetPUCDhelaCe bR Afakhe dviaidessaibati al .
A connecting relation of these structural conponents will be described. The
source term VEFUGHUEe dBrFRFR WEkr 8eSiInHsiist bppotted X9 thegilfEtdled 16 t he
termnal B, and al so, connected_ to the current reference |ine SCL through
the current FRP&0chRe UrHesitsholdEns trpRsigtar? Qb Am 43I thst Ot atfr Ehe
source transistor 112 is connected to a source term nal of the |ight

em tting5trafRTERy Hipe Chghas tadbe & A0 SNRBcReBARReY N &tud SRESERRE CL
through the current input transistor 883. The gate el ectrode and the source
term nal of SHeFRr PaYSofilewst Fhrepgh oit 11Fhdf 18 ey ty SugRTLAL
current source capacitor 111. The gate el ectrode of the current 5 source
transi stor 14 WhiHAneRTERt oish ngAt dnBYEERd et the PHETPRENIRGGl-i HRen
transi stor 886, and connected to_the current |line CL through the current

hol di ng trameth &F Bhe cumrend, hphdirg Fnansistorng04 gt tha F455Rpt A3RYFst or

886 is connected to the termnal A _10 In addition, in the structure shown

in Fig. 13A tFangistmis208 areFwadind dor the il stadgi« The e e a58R8%A i n
Fi g. 13B,. by changing a | ocation of the curyrent Bol di transi stor_884. In
Fi g 1 3810 neheifl ABnthe SPAFABT (SO CoPasstoT ¢ 1ot SLagAEPRBen OhERYhL o
el ectrode and the drain ter 'n%l of t&e urrent squrce,transistor 1? I&Z.

Then, the ScAFTHHEopaPaEah LHRL hERFEABH STt 16 FELFTETfe bhanputte

above-described fjfth structure will be described. In addition,.the settin
operation | EFAEIURRLIEY RE the euirent Ji0PR GY GOFEesDRRIIAG fRALY PLKFES

shown in Fig.lq?;A IS icfed up a i20 ap exa Ig asnd itrs ettjn oper a ion
will be descthdle BPHELNS PROTAS1P8EO5 the BLHSHof® (REFTASECoTht 1BhORPRE he
current sourge ol L CULleOfnd rdrant SHEHSLE & olCalOhls "SR Y tO"ehS
carried out 1o‘§/
15 current line CL, the current source circuit of the following
structure will be used.

Added is a switching element for selecting a connection of
the gate electrode and the drain terminal of the current source
transistor 112. ON or OFF of this switching element is selected

20 by a signal which is different from a signal to be inputted to
the signal 1line GH. Fig.34B shows one example of the
above-~described structure. In Fig.34B, a point sequential
transistor 245 and a point sequential line CLP are disposed. By
thismeans, anarbitrarypixel is selected one by one, and a constant

25 current is made to be inputted at least to the current line CL
of the selected pixel, and thereby, the setting operation of the
pixel is carried out.

Each signal line of the current source circuit of the second
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goi ng through states of Figs.I3C to 13F in sequence. In the description,
for the purpose of sinplicity, the current input 25 transistor 883 , the
current holding transistor 884 , and the current reference transi stor 888
are represented as switches . Here ( shown is a case that a control signal
for setting $heuecinregandig crasiadbui Forsexpmptont tgre uks it proRlsm injn
the figure , a path through 73 which a current flows is shown by a
heavy-|ine aePewRtion gifhdiieo FURTEBEhERRUEN tFRESESERT 13 Aand difte iavgwent
transi stor 883, the current holding transistor 884, and the current
reference trapbdingrtggeigter d0tnrrogwittahed ta bRIAN iognOFBnat Hihe same
occasion, 5 the light emtting transistor 886 is in the OFF state. This is
because, by tHeirgysrefR HEtak n§CEPURSi sPeAagBiiand ofhetheir cEATeRBpdnput
transi stor 883 which were turned in the ON state, the electric potentials
of the séurcerarsinty 203 andethat euerert fwddipg tRanFigher e# 4 dugymade
transistor 886 are maintained to be the same. In 10 short, by using a
transi stor kP &¢ thetsameed and the Gomadt dinefHeard toee isdgnadelhne-thcabur ce
and a gate is zero as the light emtting transistor 886 , in the period
TD1, the |igpe sddredi-nghtsan 8rig®e PEORLIAMAR PPEXHel@rifsthg eurpenthi s
means, a current flows fromthe path shown and el ectric charges are held in
the current 950R&FPEE164pEIADASIINENGG O FeFhe$amet SR whenntie gurregp (
by the electric charges held a.n the current source capacitor 111, the

vol t age bet vt H&aggie tand? Qhd ssbpFred OFF-heOR (Hhagnacsour t e Podamdties,
112 becones nore than a threshold vol tage. Then, the drain current flows 20
t hr ough 4%he EtheUrISRtANRYLEERRE LTI 203 ARIT NG FETESRNELPP HEap§d§€9Tand
a steady state is realized, as in a period TD3 shown a.n_Fig .13E , the
drain curr enfOdPTEHBARE ORI £ E3Fir @BG; FRA SIRaL e C¥ 3pd &hg; wgpak Lipne

control current. By this neans, the gate voltage of the current source
transi stor 192 23 Rf %8 asion that the drain current is set at the
control current is held in the current source capacitor_ 111. After that,

the current hol di f}3%-afsTTFTEIU PEAPRLASP FRSEHN A ENS GHEFenth §Rurce

transistor 123 is the N channel type transistor is shown in Fig.37.
15 In addition, the same reference numerals and signs are given to
the same portion as in Fig.10.

Then, a current source circuit of a third structure will
be described. Inaddition, Fig.llisreferredfor thedescription.
In Fig. 11A, the same reference numerals and signs are given to

20 the same portions as in Fig.2.

Structural components of the current source circuit of the
third structure will be described. The current source circuit
of the third structurehas the current source transistor112. Also,
ithasacurrent input transistor 1483, acurrent holding transistor

25 1484, a light emitting transistor 1486, and a current reference
transistor 1488 which function as switches. Here, the current
source transistor 112, the current input transistor 1483, the

current holding transistor 1484, the light emitting transistor
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the electric charges held in the current source capacitor 111 are 74
distributed also to the gate electrode of the light emtting transistor 886
. By this means , at the sanme tinme when the current holding transistor 884
is turned in the OFF state , the light emtting transistor 886 is
autonaticalI§4¥§wrﬂ&9iﬁ?ﬁlﬂ?nﬁﬂn§tﬁﬁg9rsnFﬁ rasisenoAth Ry be efgthsr,
the current reference transistor 888 and the current input transistor 883
are turned CErehaRnehfEPeRIeL theNcchattl L¥PF entti§Re H7 SRR £XafPLe
flowi ng through the pixel. In addition, it is desirable that a tim ng that
the current HeRHERGCHFRARF SPYFCadXansiptiPRdd 2@ P ghapprpiveg trgnsdsior-
timng that the current input transistor 883 is turned OFF, is earlier or
si mul t aneoust UEHer i dthRas ie GRrpeRt LT FAR2ETERY 4ld ERGARRIAINT ghen

t he current source cagacitor 111 from bei ng di scharged.. After the period
TDA, in GaseIRHRELECEEIISGE HHE CREFTRSBUT AR EROPRASERF it AP AdLEREn.
termnal B, throqqﬁ the 15 current source transistor 112 and the |ight
emitting traPBRATTIFEY USIRAA SALecHPPRATLIRCD AYSUt P& HHPRHGRCT ofitt he
occasion that the current source circuit 102 outputs the constant current,
the current SHRIESIOILNEP BT L2 SHETERE F9Yifi® &APRCHTQTt L ahsi S5 846
function like onenulti-gate tgﬁe transistor. On thai account, 20 it is
possi bl e t o 12¥ & FIINGd §dn81 CY R LThIPRRES: Br PRt ot D ARTSUELEFETPBC he

control current to be inputted, B ns it, is ssible to speed. u
e b

The setting ChEPRITGTBE FHE bFPERtoEor 1880 e wtgtat TiRe Jofmb fah TopRsrE | s
a necessity that the current characteristli of the Jight . emttin
Cranei S8 dhe SR RE 200LR OO G BE FARSTRTEInY G8RRHSHET  ne
IV TER R R I e A I AL AT P
e e SAe. o B Pl SPLERnl L SIR BPksT HEE ALY 1l Rl Rre g
transistor 8181?puatnsd aE hseigcnl“étrlr %rcl)t aS oguartcee élre% %:io teorofl%%earc%rrent reference
transistor 1488. Further, it has a current line CL to which the
15 control signal is inputted and a current reference line SCL which
is held at a constant electric potential.
A connecting relation of these structural components will
be described. The gate electrodes and the source terminal of the
current source transistor 112 are connected through the current
20 source capacitor 111. The source terminal of the current source
transistor 112 is connected to the terminal A through the light
emitting transistor 1486, and also, connected to the current line
CL through the current input transistor 1483. The gate electrode
and the drain terminal of the current source transistor 112 are
25 connected through the current holding transistor 1484. The drain
terminal of the current source transistor 112 is connected to the

terminal B, and also, connected to the current reference line SCL

through the current reference transistor 1488.
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not the sanme, there occurs variation of the output current of the current
source circuit. 5 1In addition, in the current source circuit of the fifth
structure, by a transistor which converts the control current, which is
inputted, into the corresponding gate voltage (current source transistor
112 ) , a current ¥n asigifioned af sddet RE &her épurgputeEminak i the dr@dnone
hand, in the current source circuit 10 of the first structure, the control
current is ihpomirgl efdthéccurrent hokdifgy diranmivdiors 1484 whdoht 46 @6kt rol
current into the corresponding gate voltage (current transistor) is

conpl et el y deenreetrd toothe kurreatissainge gaPenitenvdrit is apanggtedvin thge
into the drain current (current source transistor). Thus, it is 15 possible
to nore redudsaimfier@icalnaf cthe cufnemt sourfe Brapulstan Adatbet . titemay
current source circuit 102 by variation of a current characteristic of a
transi st &, Pharcennedked ity dheycrwraentn agdprefe | hikdseS¢hat aThe
current is made to flow through the termnal B in the periods TD1 to TD3 on
t he occasi on2BeVe tiesgrihed st epural s shovnipd idm3ent Wikh dpdASETUChETSCL
and the current reference transistor 888 are not necessary. Each signal
line of the kYiraddwstdpgrar ediecdiic petemelal pfnthe qyamend Eefexrnamiies.
For exanple, there is no problemin operation if the current input

transi stor S8GL aern: Hhe qyrrent boldbrgitagnelaherst4ie dg4imitbesiE shadeto be
ON or OFF at the same timng. On that account, polarities of the current

i nput transi 5t ds Besshple tRelesFer thenvrltage Pedivees: the sourgeanthdeats be
the sanme, and the signal |line GH and the signal |ine GN can 76 be shared.
Al so, tH& e terminkpfethe coeant hodding: FeaRstsr 148Mker oMt @ TrgHtst or
888 and the current input transistor 883 are switched to be ON or OFF at
the same t1mihgis BRSEARLEAER RRSCTy5hE: DFF cigenth @5 ERF T TRI o hegEns
transi stor 888 and the current 5 input transistor 883 are nmade to be the
same, and t hBrapgiaton i1f84an BRathhe Beansy 1% ks OSSP Ls% tondesgenThbg,
the current source circuits of the above-described first structure to the
fifth structl®ekage PEdoPIanAtTLa ShiangescsTRIt theCEaar  8aLTre CARGCHEPR
slightly Iarger framewor k. 10 The above-descri bed five current source
circuits arelfll-

15 Then, the setting operation of the current source circuit
of the above-described third structure will be described.
Figs.1l1Bto 1l1E areused for the description. In the current source
circuit of the third structure, the setting operation is carried
out by going through states of Figs.11B to 11lE in sequence. In

20 the description, for the purpose of simplicity, the current input
transistor 1483, the current holding transistor 1484, the light
emitting transistor 1486 and the current reference transistor 1488
are represented as switches. Here, shown is a case that a control
signal for setting the current source circuit 102 is the control

25 current. Also, in the figure, a path through which a current flows
is shown by a heavy-line arrow.

InaperiodTD1 shown inFig.11B, the current input transistor

1483, the current holding transistor 1484 and the current reference
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roughly divided, classified into a current mrror type current source
circuit, a sane transistor type current source circuit, and a nulti-gate
type current source circuit. These WII| be described hereinafter. 15 As the
current mrror type current source circuit, cited is the current source
circuit of tHeaRsiskonrt4Ragedurnsdimcthe PN eheth: r rF thipResns r 8 urEsatce
circuit ( the signal which is inputted to the light emtting elenment is a
current whi chlews figiafedhigy PRkEr éggﬁ*"hga%ﬁ dEGEAS fYeraescane rld diry &he
which is inputted 20 to the pixel, by a predeterm ned scaling factor. On

t hat accountSu¥¥ent sGep|Icapagider thé-control current |arger to some
extent . Thus , it is possible to speed up the setting operation of the
current source cir'duiet PeFiedcFPpisheown ip r131G. &y Fgﬁt%lﬁ%’tceﬂ@ﬁgé§ of
a pair of transistors, which configure a current mrror circuit 25 that the
current Sourkel¢ilpcthe cyxFeny sewrce cRRAEIT]T 4 Idr.obhe Halftage bekyeean §pray
is varied. As the sane transistor type current source circuit , cited are
the current SR CRAERE FHAW ST of hEh) CUZEENEt $OREGR FTARFLERET 712 beRPmgs
structure. In the same transi stor type current source circuit , the_signal
which a.s irWREQeﬁP%Q)qtﬁ?qqﬁﬁﬂﬂdeﬁpﬁFPHS'el%ﬂﬁﬂn the (qraid, GurzenthE1eWF  ent
val ue of the control current which is inputted to the pixel. Here, in the
sane transi sERFoudtpehequarens seyrce trereistoxnkldyansistor to which the
control current is_inputted is the same as the transistor which outputs a
current to the |idMenecipfticlent &dRgiPassss pRG@ gEesdrhctatectgceglisefmmge
irregularity due to varjation of current characteristics of transistors. 10
As the Ml ti2gine RS ETP? showaddy Fig o} iRy Fhe drpdppurmentiF the FBRESREur ce
circuits of the fourth structure and the fifth structure. In the nulti-gate
type currentSYRECETEPEAGEET Hhe 5 §RiPTAPER 38 thepGoePtrot FYHReN S ghBY
emtting element is a current which is f%{ned bg_inc&gasing or . decreasi ng
the control TS BREDE 5 WhEi 4919 ¥O1L hp8E COFRDOPRRS PR P2t g0 hr By ELEF At hed
scaling factor. On that account, it | ossible to set the control current
Targer to sohEeEkeEiRe aREoT ParEenLls PALE e SRR TRt PRUFSECAPAGL toT

operation ole'ne current source circuit of each pixel. Also, a

15 InaperiodTD4 showninFig.1l1lE, the current input transistor
1483 and the current holding transistor 1484 are turned OFF. By
this means, the control current is prevented from flowing through
the pixel. In addition, it is desirable that a timing that the
current holding transistor 1484 is turned OFF, as compared to a

20 timing that the current input transistor 1483 is turned OFF, is
earlier or simultaneous. This is because of preventing the
electric charges held in the current source capacitor 111 from
beingdischarged. Further, the current reference transistor 1488
are turned in the OFF state. After that, the light emitting

25 transistor 1486 is turned in the ON state. After the period TD4,
when a voltage is applied between the source and drain terminals
of the current source transistor 112, the drain current

corresponding to the control current flows through the current
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portion of the transistor to which the control current is inputted 20 and
the transistor which outputs a current to the light emtting elenent is
shared with each other. On that account, reduced is inmage irregularity due
to variation of current characteristics of transistors , as conpared with
the current APPFee trppeiete¥dde -solR EROELy ¥hED 2 V&l t3gs 1sappdde Ryt weee
above-described current source circuits in three classifications, a

rel ati on of Fhe teamingd dgyhthreteiinad Bpdha FBRTORT (ISR EERCHEE t1Ofhi ch
makes the pair will be described. 78 A relation of the setting operation
in case of tRasdher dRincprgent\GRrraaRadingote deectortiel shuchkRE tion
of the corresponding switch part will be shown hereinafter. In case of the
current mirrBY t§é cliepRfHt SGf cEUEFEREI SOULEPencHEFRHY 4 OFer POEPBES hat

the control current is inputted, it is possible to output the predeterm ned
const ant TurPEpfeteyminpd GETSMK-, there is no necessity to carry out the
operation of the switch part which nmakes the pair and the setting operation
of the current soutt@dgditdgpy the SYREAREFRAFSIANGS EERRsHE Ry 1488 204 &hgt i on
of the setting operation in case of the same transistor type current source
circuit and tREFSperzafedonse Lhee Rl eSpohet g dhAnedsapiet Wi eF
hereinafter. In case of the sane transistor type current source circuit (
during a periBdthRafurRentofPPErecGirentit| ¥hifBurpegiest ops tbe F6¢&inle to
output 15 the constant current . On that account , there occurs a necessity
to carry out°PPEALIRR A1h igf cafie EhRt cHro St PATHaRBKIRG Ehainaiznd st he
setting operation of the current source circuit in sxnchronous w th each

ot her . r R ON SoAte -whBR THECSN aferarce (ranalsher P& andkthey
possi ble to car r%/ out the setting 20 ogerati on of the current source
circuit. A reVPEre¥nhTEferRBCE MR HAEPNAIDRCFRS I SLNPAS FFTFRHEPESt ype

current source circui and_.the operation of the correspondjn
not flow through tge gurrent reference Rine BCQL :an %he periods

TD1 to TD3 but simply flows through the terminal B.
Each signal line of the current source circuit of the third
15 structure can be shared. For example, there is no problem in
operation if the current input transistor 1483 and the current
holding transistor 1484 are switched to be ON or OFF at the same
timing. On that account, polarities of the current input
transistor 1483 and the current holding transistor 1484 are made
20 to be the same, and the signal line GH and the signal line GN can
be shared. Also, there is no problem in operation if the current
reference transistor 1488 and the current input transistor 1483
are turned ON or OFF at the same timing. Onthat account, polarities
of the current reference transistor 1488 and the current input
25 transistor 1483 are made to be the same, and the signal line GN
and the signal line GC can be shared. Further, there is no problem
inoperationif, at the same time when the light emitting transistor

1486 is turned in the ON state, the current input transistor 1483
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switch part will be shown hereinafter. In case of the nulti-gate type
current source circuit, during a period that the control 25 current is
inputted, it is not possible to output the constant current . On that
account , there occurs a necessity to carry out the operation of the switch
part which bk §9rppd ipathe QRE stadeset Thewy. spdraitrdas oFf theelidght emitidnace
circuit in synchronous with each 79 other . For exanple , only when the
switch part t52RsigtRr deBospatethe | quiieoddiphite tranedf F9r okti81 MEresBafiPng
operation of the current source circuit. Then, an operation on the occasion
of combi ni ngtidifiare snd; Yﬂ‘rbegﬁilei%/“as]c<';1-I1(§‘es§7§t‘ilﬂi‘r‘i1 the sigeaihbine N s&n Pg
operation of the current source circuit is nade to be synchronous wth the
operation ofshagedwitch part which makes the pair, will be described in
detail . Here, a case that the setting operation of the current source
circuit ibs carriedidift- 8rifrustRdectAEPLe H sarechailthei QuIFenh SPHECEOFF
state will be watched. In addition, since detail explanation of the tine
gray scal e st&anghston hi2 %&rﬁl%c{lﬂ’én?%(‘fbfﬁ?dzﬁé%%\ﬁﬁrllﬁ %W‘b%@'&ﬁnﬁﬁf\ 2

it will be omtted here. In case of using the time gray scale system IS
t he non di sﬂ%fdﬁéﬁw t RBe $3ee éﬁﬁfﬁEﬁnﬁﬁr‘P“W‘%”%ﬂW FhPRERTH FPFY@“CFF
state. Thus, 15 in the non display, period i s possible to carry out the
setting oper'dts &msr PPRELRR G%AR é%ﬂrr’c’e cFPc%‘il‘?it’ﬁfb' ABntRe =Py 88
initiated by selecting each pixel row in sequence in the reset period.

Here, it is PtEsited §1€8r0Y iRt SPHECE TP D Arat BB IR dGF TR OF ow
with the sane frequency 20 as frequency for selecting the scanni ng: line in

sequencé® Foth@LRRHFPEL P IHAT bFaRSH Rt 1434 hiah &F Q%CQPPGEFEF SHBGN in

Fig. 3 will be watched. It is possible to sel ect each pixel row and carry
out the set t‘F‘FFg‘-"Hﬁbrsé’Pirﬁﬁ B?P%%t%rlﬂénéss%?ﬂwfadr &Qi thaudrriméermipal

frequency as fre uencg@f\ sel ecti ng t he scannj n? line G and 25 t he
del eting si fha RRCERNT PGS hERTSHREOT tider BUF s L Mayebefannected to

dif i cult rggﬁeuifcyr%e%@t WSl Y BHL LD SLd D% NeLaLi o, 0L S sur gt
Fig.39B. With this structure, by adjusting an electric potential
15 of the current line CL when the current holding transistor 1484
is in the OFF state, it is possible to lessen the voltage between
the source and drain terminals of the current holding transistor
1484. As a result, it is possible to lessen the OFF current of
the current holding transistor 1484. By thismeans, it ispossible
20 to lessen the leakage of the electric charges from the current
holding capacitor 111.

Then, the setting operation of the current source circuit
of a fourth structure will be described. In addition, Fig.1l2 is
referred for the description. 1In Fig.12A, the same reference

25 numerals and signs are given to the same portions as in Fig.2.

Structural components of the current source circuit of the

fourth structure will be described. The current source circuit

of the fourth structure has the current source transistor 112 and
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the selection period of one row length. In that nonent, it is 80 fine if
the setting operation of the current source circuit is slowy carried out ,
by using the selection period of a plurality of rows . To carry out the
setting operation of the current source circuit slowy nmeans to carry out
an oper at i orf f HTEIRY | TP YRR IR AP el EdSPIc iEhQPﬁe? §P6\ﬁe§l‘tb}nPHE| ng
long tine |nto the current source capacitance which the current source
circuit has. ’fﬂ%“"’j’usstc°’ﬂ§g%raln96%cugfﬁ’égh@&éﬁnpdi/‘v"qnsq1§§PE(§%%WB§7°%§iuH§thHB

sel ection period of a |Ul‘a|lt¥ r OWs, \E/usm t he ﬁlrre 10 frequency
as frequency?y SiLEPESti P He tHE %‘E*f’h%“%lsﬁﬁﬁf’ I'f?f"é‘ 2 1P CHETPBE et
period, the rows are to be selected at interval order to carry

Thus,
out the settTHP FFASLSERE Sf’sthiéh?)ﬁl“bqrse"&f l&?iltr F\%ns,f?‘h%’f 4% é‘nﬁeﬁagm ty

to carry out t he settln operations in a pl uralltaﬁ of the non dis

peri ods. 215 FHeENG BEuFERBAESEORrIUN MP¥mbenBl e & whanng! &'gf Pec8%on
t he occasion of using the above-descri bed techni ques will be descri bed,
Firstly, a o {ral-rBEABSL t¥PEas Y rath ‘Pﬁ%%@t‘?ﬁ%&%ﬁéﬁ%'\‘% B]PeFHEr_ﬁPf(e!

f d out b th I t h od th d
whi ch a 8%?%&?{# is?aﬁas&%&ﬁ%%m? HEench S SREBRLIT o8 CIAEPBed.
Fig.l4 f th t In the f h
Ui ming chdr PR Tear gy BULHAE <8 ¢ PRATBHRr éle%ﬁ%a?”fﬁﬁggﬁﬁ PoRFStne
duri I d F
Chows an' opaPRTIAT G BRI PrOGRE | PATE BE ?%Jﬁstsoirs%ﬁ "t PBRSAChe

same reference nuneral s and signs,are given Iot esa h as
timng ¢Rart™ & ﬁaﬁlsﬁ%or% in %‘ﬁ% ° enbodi rfeth Slgr? ggchBFFSﬂ

th f Il .b tt, t h d

Givi ded | nt CHATAT S o fbrgpnt %%%gﬁﬁd Eﬁﬁggf{a AR S S
ggpf ds S‘Elt hat@ﬁ% STOp ¥t8§ 408 S it dLRROS§A e 13 R L BE

current source capacitor 111 for holding the gate electrode of
the current source transistor 112. In addition, by positively
15 using a gate capacitance etc. of a transistor, it is possible to
omit the current source capacitor 111. Further, it has a signal
line GN which inputs a signal to a gate electrode of the current
input transistor 803, a signal line GH which inputs a signal to
agate electrode of the current holding transistor 804. Furthermore,
20 it has a current line CL to which the control current is inputted.
A connecting relation of these structural components will
be described. The source electrode of the current source
transistor 112 is connected tooneof the electrodes of the current
source capacitor 111. The other electrode of the current source
25 capacitor 111 is connected to the terminal A. The gate electrode
and the source terminal of the current source transistor 112 are
connected through the current source capacitor 111. The gate

electrode of the current source transistor 112 is connected to
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respectively. In the non display period Tus , the setting operation of the
pi xel is carried out (in the figure, the period A and the 5 period B).
Then, the operation in the period A and the period B wll be described in
detall Fig.14B is used for the description. In addition, in the figure, a
period in whit Frtheleatrofs BSeF%‘%lcaﬁ-"Iiﬁ“tt I$&°pi LERNFiSERF 140 G@d Pdsehown
by the period in which the 10 signal line GNis selected. In general  the
signal |ine EarRRCEeft tR xdte ffurrenty Line, Qhytthmoughyfher ourreps pekdiag
shown by Gni. . Firs tly in a period A of a first frame period F1, G\,
GN |, G\o1, transistqrn’8Qfect é‘-’&i‘eatdlr’éfﬂt‘br tereingl Cfi stqfeaﬁ'érr“c%‘f-r?@b}r‘dﬁt is
t he settlng operatlon of the pixels of a first row, an eleventh row, 15 a
twenty firstt¥gpFistor 112 13(%%‘!"1 O, 2 THRAHECY hexTABAL oRf Bh6F CPRESREr st
frame period F1, G\2, G\12 are se|lected. By this neans
carried dut $EOR HealsdsitRy %%%r aFl‘}doﬁ‘lSP tﬂ‘émb?‘k@%t&ftaes‘é & dineaCL
twelfth row, a twenty second raow,. . iB é By repeating the

above- descrlﬂé’ﬁf"iﬂfblt | SHer et AREBE sd&tl%d 0390 Thgedzain trFHp@ia®fons
of all pixels are ordinarily carried out . Here, a period which can_be used
for the settThfy BF&eRt ShoBT AR Intes 88P b‘T’l«fc’F’é\ﬁclt§dr tRreRe T iBEITé: in
case of using the above-described driving nethod, it a.s possible to set Tc
at ten tines of tﬁé‘%%qje'i:itqrbnl'b'é??ﬁarﬁf’tgﬁ%Sgegﬁﬁf‘rf"glq ﬁ?@ G-t By PPRFibLY
means , it igs g |bletlglg‘|enthntlmswhlch{1 ed for . the seftin

operation pe’f° BELPRER t YR shgvR rfii"%dtZBt h'éY §BFPF%@9
Chat t hddor ci rLHGFER PRgtBAer STON g2 1HIRg R5AnERSHGR 504 - | % FAB- Lebcar ry
above- descr | B GREFRE OB GrahFioeof diimos. CoRaTtod Bt Frdergeopate
et hod-wi 11 S HeRds ol By deeibrepmgial e the BRERR Y St o rpanadetib s

driving circ #fe WhICh inputs a signal to the signal |ine G\ However t he
sanme is appl to a signal which is inputted to other signal |ines that

th t T t t f the d
Cirouit 10 for catPoiTigtB qREeL BrRG Rt B OFCTHR: oMot FOBbE

Lo Ao, RSt BB S5 Mt P e B i
outputted tgq (Hletl Ingn%hel I n J%\Ig (SAf)nerea a:‘L nI %noi?lghiEASI [ L*:(i;[eurseame as that
in Fig.12B. Here, the circuit shown in Fig.12A is picked up as
an example, and its setting operationwill be described. Figs.12C
to 12F are used for the description. In the current source circuit
20 of the fourth structure, the setting operation is carried out by
going through states of Figs.12C to 12F in sequence. In the
description, for the purpose of simplicity, the current input
transistor 803 and the current holding transistor 804 are
represented as switches. Here, shown is a case that a control
25 signal forsetting the current source circuit is the control current.
Also, in the figure, a path through which a current flows is shown
by a heavy-line arrow.

InaperiodTDl showninFig.12C, the current input transistor
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of the driving circuit (setting operation use driving circuit) 15 is shown
in Fig. 15A. A setting operation use driving circuit 5801 is configured by
a shift register 5802, an AND circuit, an inverter circuit (INV) and so on.
In addition, _here shown is an exanple of the driving circuit of such a
structure th8P3 Ard ShgnSPTFERE t@@?’s"%éﬂr@@?é&tﬂﬁr?(ﬁ L &ragdnie e 9N our
times of a pul se output_ 20 period of the shift register 5802. An operation
of the settiff2bper J‘?ﬁ FALELHr PR itRY S Q@FAF s gHE GRFFeBE S§ep5aRed s toRe
output of the shift register 5802 is_selected by a smﬁtching signal 5803
and out put t ef0? &% AB HYREE FF3Ee aNThFLGPeRFSRNDPE itheuPrErort Rodddghy

exanple is the driving circuit of such a structure that a si§nal for

sel ecting a SPERFHFLOT A4 nhatBRietBieh MY UETEPSESERT 180T aftigheversgn

exanple of the drivijng circuit of this structure (settjng operation use
driving A r chiFRet SRR O, siate Fithe. e188Eria ROTERTAR thath o Squzce

driving circuit 58 has shift register 5812 a latch 1 circuit 5813 ,
and s atch SeEnFiat =igh the: SRhe HERATTOE G ERE SRFLPRD T JaPBIgeeT
SC1Ing oo B b dererbhedn® ) QIR Sl i SULG eglste
seauence . RGBS B AL tR B el Bl e SR ™
e 1902l Pelg ol !5l St GHA! oSG SRR gL LD 2
P O SeSPEFBC BhTBledie B, A Oos £ Skl I heoBheY
Celling OPerahien Clh BESALLSH WonflaR clBhPPrSRTE AN Shol4RS
b Lo Used Subbf o R0, Dlgka Ule S BLAYRRETRTLS QSR et ot o
P et ot by & REERY AT Aol LRWIF 20! ol oeRE 1Y chERGLE®
held, the voltage between the gate and the source of the current
15 source transistor 112 becomesmore thanathresholdvoltage. Then,
the drain current flows through the current source transistor 112.
When sufficient time passes and a steady state is realized,
as inaperiodTD3 shown in Fig.12E, the drain current of the current
source transistor 112 is determined as the control current. By
20 this means, the gate voltage of the current source transistor 112
on the occasion that the drain current is set at the control current
is held in the current source capacitor 111. After that, the
current holding transistor 804 is turned in the OFF state. Then,
the electric charges held in the current source capacitor 111 are
25 distributed also to the gate electrode of the current stop
transistor 805. By this means, at the same time when the current

holding transistor 804 is turned in the OFF state, the current

stop transistor 805 is automatically turned in the ON state.
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conbined with the enbodinent 1 and the enbodi nent 2. 20 (Enbodi nent 4) In
this enbodinent, a structure and an operation of each pixel will be
described. In addition, a case that each pixel has two pairs i.s taken as

l e. And, th t t . 25 t. I it
of two pai s are OB ABCEUOR PRI Aokt HC SOFTEL biBE H TERE PEYE
t ' it j h nbodi t 3 wll bhe d i hed
xampl o, A TTTLE-ESHEPRATER ORISR i ARaA of fu et f Fperagpntsa™

mbi nat i . h _of : t . Cl Lts, fl t
Cource i rotonpaos Ea R uely as BLER: SRLRELFISS ok RreliRiag that"l o

the current squuee cligyibn ol be SeERRG: 34 TUGHIIE SOUBAl D Rl lDfrr ! T

additi on, since a ructure” of these cufre sourcé clircuits’is e Sane

R e e e

the stru iTst co I on “exanpl e’ a i
in Fig, 16, the s ef erence. nuneral s.an | ar iven to the sa
por L1 ohs as THERSG Ted 1 EF | RSP o, BT rEndNen cRL e Behalef oOFhe

S N T P R

a portiron corresponas to e secon

source cl rCu%ée%;csitsr}:omlb1¥.r§ﬂd%>ggn$ did ax{g{]lzga.r e&féﬁ@&%‘;ﬁ&?ﬁ?fﬂﬁ Fig. -

10A . Al so, cription’o structure o SW par irst switch

15 part and &ssee'&%]lga ; \é%]i:gﬁgg%ra%%ﬁkﬁlt%ﬁev{eg?xﬁé?Vﬁnigia&lrisami jI:ile Qgrﬂ!ﬂh&ied

here by referring I'Tst current source

Ui b 102 the ce
circult 14 33,_391&5%{1 Qj%,?ﬁogﬂr%ﬁf%r%%”&%ﬁ% 41500 %ﬁ@lfdr}gf Eg gze

and el enents a sig I ne and a signa

h d. 20 A +S] e |1 ' ' b
share Aél;éhssi:l%tylg%%s, ”So%@a%%&x%n%’]?%ehgggugf@dca& %h%%_i”,?ﬁ?s

Furt her nore, n "I 'ne a and a sign can be ‘share

structure i S%QQO%E-EJ]%&{. GHat" td Qur nCt“rJo%'}tcE: 'é: %g/‘%'[@ 309 ButPhLEENtnLi Ne

CLb can be share IS structure 1S shown i n

constant current, the current source transistor 112 and the current
stop transistor 805 function like one multi-gate type transistor.

15 On that account, it is possible to lessen a value of the constant
current to be outputted, to the control current to be inputted.
Accordingly, it is possible to speed up the setting operation of
the current source circuit. In addition, there is a necessity
that polarities of the current stop transistor 805 and the current

20 sourcetransistor 112 aremade tobe thesame. Also, itisdesirable
that current characteristics of the current stop transistor 805
and the current source transistor 112 are made to be the same.
This is because, in each current source circuit 102 having the
fourth structure, in case that the current characteristics of the

25 current stop transistor 805 and the current source transistor 112
are not the same, there occurs variation of the output current
of the current source circuit.

In addition, in the current source circuit of the fourth
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In addition, structures of Fig.|7A and Fig.| 7B can be freely 25 conbined. A
way of setting of each current source circuit 102a and 102b is the sane as
in the enbodinment 3 . The current source circuits 102a and 102b are the
sane transistor type current source circuit . 85 Thus, it is desirable
that its set¥FHy aPYoRs 129 &gty PBYY Jthte CHEEFRE T TR I AREER tPRS Gh &Pt i on
of the switch part . Also, current stop transistors 205a and 205h may be
unnecessary fitTGSF6H % HREGR GRRYRES §iﬂet cPRtrgdsFurEeRt: MEHiGL dst hi s
enbodi ment by being freely conbined with the enbodinent 1 to the enbodi nent
3. (Enbodi PEStedy (ItO SRS FPRERSPORLPFLERET eV ShtPEh UPERRT 078 Each
10 pixel wl| be descrihed. In additiqgn, a casecihat each pi xel has two
pairs is takerPREISiPRetdndlre® ANESH d5sRUERRETSY rﬁf(ﬂ"lJFgg %?r’f%t SRPrEft

source circuits of two paLrs fromand conbined with stru

t t
SPUbe oS ety W PoOR R S ciBepnd, ARt SURAoC ALY e R S
d i bed | e, 15 | dditi d .conpi ti | ,
R R 2 g T L SR ot N ML U U
mbodi t 4 | i]Jl b i bed. | he. d i ti pl e,
I PR gt - A S L L R S WS St T B I

rcui of the second structure 20 shown in

pi xel has is the current source glt
Fig.lOA Thec%’flf‘%?pcl:‘lﬂ%r"@ntg Sur8e tBFPC {FPTFER t t P L T h L S Sorpdetei¥ui ¢
) is the curcirﬁ%t[ soq{gfe Ci géq%l; of, ttr})e fir%%cstrucégr?\eshomvi gtFi%., A In
addition, si A HEPN B FHESF R T CRBYPERS HP IR S VPLtR9R 1858 as
a.n the_ enmbodi nent . 3 detail description wll be on‘itte 25 Fi g, ISﬁhows
the strd@t urOATpRE SNt CERESEE Bt SeohErRat s iRt LafBis, e SaHFERon,
in Fig, 18, thre SAe rgf er enceegén%rflgl@nd ésigg%har erqq_ivv%ntto teh%u ane
portions as TH liff‘tg.]‘nlet)'& LTl =1 (j: &S TH-addies &n-ca Jp% VSR BRI p
corresponds él?r:.zehnet L}:' rt?xte cst?rrent source circuit 102 by variation of a current
characteristic of a transistor, than the first structure.
Each signal line of the current source circuit of the fourth
15 structure can be shared. There is no problem in operation if the
current input transistor 803 and the current holding transistor
804 are switched to be ON oxr OFF at the same timing. On that account,
polarities of the current input transistor 803 and the current
holding transistor 804 are made to be the same, and the signal
20 line GH and the signal line GN can be shared.
Then, a current source circuit of a fifth structure will
be described. Inaddition, Fig.l3isreferredfor thedescription.
In Fig.13A, the same reference numerals and signs are given to
the same portions as in Fig.2.
25 Structural components of the current source circuit of the
fifth structure will be described. The current source circuit

of the fifth structure has the current source transistor 112 and

a light emitting transistor 886. Also, it has a current input
71



current source circuit is shown by adding a after the reference nuneral s of
Fig .10A ( and a portion which corresponds to the second current source
circuit is shown by adding b after the reference nuneral s of Fig. 9A. Al so,
description of a structure of the switch 5 part

(afirstsw t chbaRtiHtRs 88nd 8 vFEcrRty t“f’&fitlﬁﬁr%%%‘e%’t?w B84rsahf 13 WETEREL t ed

here by referring to the enbodi ment 2. Here, the first current source
circuit 102a* %\’F\?ﬂ’g‘?‘ﬁee ERORASEQrr 888 WIS EVRFELOR 125 6¥H LERAS s hdTeF S thRgs
and elenents . Also , the first_current source cCi rcurt 102a and t he second
current sourEerAPLiSUFCe 1HoBStSiPLdle Bl ®tl PEAL LB, EEPRSIFAIAT Shke.
This structure is shown, in n addition, the sane_reference nunerals
and signs ar BRgiSPEReRS %W%&%@nﬁaﬂﬂ?ﬁr@%t’rﬁ q’—‘}’ifenltShqﬂl’é%ldirlaPérirs PE is
possible to share the current transistor 14Q5b between dlfferent i xels. 15
Al so, sigha |8‘!"?néﬁdEBﬁ°b‘§r§ﬂéirr&fer|98Feé6F§Hﬁr1§t°£ 85851731 P¢ phéhess Eﬁanal
signal line G\b can be shared, Als si gnal GHa and a signal |ine
A ahn be shEPEE A1 £he NoehanaSP stEakue Bk - Frﬁerepesmecefs%m &hetline
CLa and a current. |jne b.can be shared. This structure is sh

F o108, Al ot wrm%t&e f’l’i‘Er&BFr@ﬂFr‘F‘F sl s end thestlenk e
used . This st % W g In ad%tlon structures of
Eodso, Th oestlethg Saehslnths sPedF thrrrbe ey Ly St Bl
current source cCi rcurt 102 102 th as th odi

The curront oty cfélec.%ﬁmr% f@“fﬁ?a%i'-”?“?h%’?%ﬁﬁgf% pd e e cntEring
source rcu S des raple t its.setting o er on is carried
out in gynch#ﬁmﬁsqs%ﬂ]f é% alf)?)e af Sﬂn?}? hﬁ es&f?gﬁlﬁg? Jo cuﬁe

stop transisto be_ unneces pon, a drrve 7 hod.
On one hand, é?ﬁ%%tglrere atSO(fH’%reenc i’lﬂ"%éc 6% gh cﬁPFeﬁ’t‘lrﬁ‘Fpg Foflﬁi‘é
current source ciyeuijt 0SS QI e to carr é?_‘kts S&t ttin

operation in ]é% trocfn%]u%- %I’ﬁh? %igh er“}iltt &Hgoifr"t‘rh 85Ftt e safe.

Further, it has the current source capacitor 111 for holding the
gate electrode of the current source transistor 112. Inaddition,
15 by positively using a gate capacitance etc. of a transistor, it
is possible to omit the current source capacitor 111. Also, it
has a signal line GN which inputs a signal to a gate electrode
of the current input transistor 883, and a signal line GH which
inputsasignal toagateelectrode of thecurrentholding transistor
20 884. Further, it has a current line CL to which the control signal
is inputted, and a current reference line SCL which is maintained

to be a constant electric potential.
A connecting relation of these structural components will
be described. The source terminal of the current source transistor
25 112 is connected to the terminal B, and also, connected to the
current reference line SCL through the current reference transistor
888. The drain terminal of the current source transistor 112 is

connected to a source terminal of the light emitting transistor
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5 1In a pixel structure of this enbodinent, in case that current val ues of
currents which are outputted by the sane transistor type current source
circuit and the current mrror type current source circuit of each pixel

are made to differ, it is desirable that an output current he sane
transi stor type ARRAANRC sBERRECEET EnithepuTEeRt 1P8r Fhﬁ%u@bﬁ‘bﬁl"é’(f"ie&ta

current value of an output current of the m r.raqr rrent
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of noise. On_that account, in S& tha the.o nt of th

curront val Ehgest Eaprbarge R 8????15 %Lﬁeﬁi o R R
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current val uéof the output current is made | arger than that of the current
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control current is en he set rreéen
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in the enbodinen e current mrror type cur uit,
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of the output current i's | ut current of arrent
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vari ati on appears In case e OU put curren
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Then, the setting operation of the current source circuit
of the above-described fifth structure will be described. 1In
addition, the setting operation in Fig.13A is the same as that
in Fig.13B. Here, the circuit shown in Fig.13A is picked up as

20 an example, and its setting operationwill be described. Figs.13C
to 13F are used for the description. In the current source circuit
of the fifth structure, the setting operation is carried out by
going through states of Figs.13C to 13F in sequence. In the
description, for the purpose of simplicity, the current input

25 transistor 883, the current holding transistor 884, and the current
reference transistor 888 are representedas switches. Here, shown
is a case that a control signal for setting the current source

circuit is the control current. Also, inthe figure, apath through
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Then, in the current mrror type current source circuit, it is desirable
that the current value of the output current is made 15 smaller than that
of the same transistor type current source circuit and variation of the
output current . is nmade snaller. By the foregoi ng, in the pixel structure of
this enbodi nBRtCH|H SHFLHhAL M HenEhoupyBY Bt HEBVY ehiRe AN ar e
outputted by the sane transi stor type current source circuit and th
current 20 nmirror YRPBELEPASHE B ELF Pt - P SRR e Bt RSP Ut RSSOy
are made to differ, it is desirable that the current val ue of the output
current of tH®3sihe LRLheIAIRSETRRFLEReT 88¢r ANt e GUrTREtIATaTENGEr as
conpared to the current val ue, of the outé)ut current of the current mrror
type current PERFLLERT PRAIATE B tRAL QN STt as A iR 9% EP LS 19GFASHOR - of
Fig.40 is used, it is dezi rabl e thaf the qutput,current of the current

source ciY cube foEt emddting FEaRgIRIT 38n onER R T HFRERL R ihds
current 8o BETSHT GiF FB% CE5RERE RO OEARPmuAR AR SR F Rt
oper at i on qui RRFG EARagston spnanirisie tinp e SBimb Y S 1058 FRelnteetTife
transi stor 1B RH LSt bher 7Lk arireL ARt i 0te SLFoRrodh ot hput
Ut put cur kTRt Iny TR ERLIT RIS, B¢ S PR O RSO AP RAR Dy BB g
) 1 HOS cPBE e o L o LT P S OB ETOROaF B AFR St ChrPPabe
xanpl o, ands 318508 TP P R Re SHE L P Soc it ® LI o f b RS, ™
curront - sour BB HET 888norh 115 PRoLSRAbA nehE R PRELE s F e Sheran

exanpl e. 886 is turned in the OFF state. By this means, a current flows

from the path shown and electric charges are held in the current
15 source capacitor 111.

In a period TD2 shown in Fig.13D, by the electric charges
held in the current source capacitor 111, the voltage between the
gate and the source of the current source transistor 112 becomes
more than a threshold voltage. Then, the drain current flows

20 through the current source transistor 112.

When sufficient time passes and a steady state is realized,
as in aperiod TD3 shown in Fig.13E, the drain current of the current
source transistor 112 is determined as the control current. By
this means, the gate voltage of the current source transistor 112

25 on the occasion that the drain current is set at the control current
is held in the current source capacitor 111. After that, the
current holding transistor 884 is turned in the OFF state. Then,

the electric charges held in the current source capacitor 111 are
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In addition, a third conmbi nation exanple, which is different fromthe first
conbi nati on exanple and the second conbi nati on 20 exanple shown in the
enbodi nrent 4 and the enbodinent 5, will be described. In the third

conbi nati on exanple, one ( a first current. source circuit of two current
source circuftstriRutefk Esaithithe S3tRe ShfGtaHndes &f Eé‘est]ﬁ?@ttuF@“d’fthHe
second structure shown |n Fl&t}‘QA The ot her. current source circuit a
second cur r ehFaRHAFRF 886 l)'5 'F%aqgfveaeu?}feeﬁﬁm?ofl’r'?:%w&ef‘cm? C&Frteﬁé
third structure_shown in Fég I n o since structures of these
current sourRRLUREEFIRSLS ?ﬂ@‘l %ﬁﬁé‘rﬁg |1ﬁ’ tthr?e Hhdbatfehbe 3 iogteqitting
description will be omtted. 90 9 hows the, structure of the pixel
of the thirdtEREHHRS cﬁ?‘seia?nﬁi“émmﬁlﬁ aaaiw. brrnedy ¥ thy ON stadens

reference nunerals and signs are given to the sanme portions as in Fig.l OA
and Fig. PIA. In addt & &F dpg'rDt"" gH°W’i| th B9 r E¥hontde (e rl’eff’rgnce
current source circuit is sh adding .a after the reference nunerals of
Fig .10A ( a*n’aa‘hs’p%tr% Citaliln hteﬁr?"e‘%‘ifd?%é'nPBtt RE2BELIHYE cfiﬁr?'réarﬁe yaned

ref erence .nuner a

t d b af t
oo esar ]f’on%g’f L eﬁﬁrt er?°ft"ireolsamﬁnb&ﬁ9%ev(e%er<f fxo f?f&mleﬁ
t d d t f t
O ttod her cERRPYSE o &Qﬁeét L addiFiohs B e dEsitalld (hat ok Bipe
dt d 0 h
oo O e he S ain SIS tRIAE SR o7 BH e EhERSR F Ry 2= SOBRSARE t ne

102b c n .share the spur.ce

second, oy oL Sput g sl 000 o e Ll PSR b dpenat Bt

ddi t th f

por i ons as T ST %ﬁ%@%@%ﬁé&m dbe3 Ao oeSeRut rPEreVé%?gﬁb‘Pg%hﬁ
|1 d I bg sh d. Al I

2 L, At 2naa pLAe DB R B S A3 19 R,

and a si gnal | J nedgébecéan Qe Szbta{er thTh| érf&a‘%ﬂ’” enl gaéggr eaqtl n Slt:rlﬁgig'age

Al so, a cur rgeity 448 9&ha & current Prhe can be
Lt ) S TBE bR ek B SR A o ERD 61 By v
source Cl' rcué&rr]e%%:asgﬂgce transistor 112 and the light emitting transistor
886, a constant current is outputted. In short, on the occasion
that the current source circuit 102 outputs the constant current,
the current source transistor 112 and the 1light emitting transistor
886 function likeonemulti-gate type transistor. Onthataccount,
20 it is possible to lessen a value of the constant current to be
outputted, to the control current to be inputted. By this means,
it is possible to speed up the setting operation of the current
source circuit. Inaddition, there is anecessity that the current
characteristics of the light emitting transistor 886 and the
25 current source transistor 112 are made to be the same. Also, it
is desirable that current characteristics of the light emitting
transistor 886 and the current source transistor 112 are made to

be the same. This is because, in each current source circuit 102
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25 102b is the sane as in the enbodinent 3 . The current source circuits
102a and the current source circuit 102b are the sane transistor type
current source circuit . Thus ( it is desirable that its setting operation
is carried out in synchronous with the operation of the 91 switch part.
Al'so, currenba¥iBg e AdfEhot STUYBH Sraf P hTEOE BT H‘é’p%%&ifnﬁh%ﬂdfghé
drive nethod. [t is possible to realize this enbodi nent by being freely
conbi ned wi t APEhEIRGHFENFARECT §8P ARE hfGHFRERE sgurse Brfth Hett 1%’? are
this enbodi nent, a structure and an operation of each EI xel will be
descri bed. | Rohddia Fofe. trl%%"eoFﬁ‘éFSéPé"(ﬁ'?'aﬁllfé’i ohdde qB B‘é’Fr“élrr§f‘tta‘R%r‘Fh§s an
exanpl e. And a case that structures 10 of two current source circuits of
two pairs ar GUTELRE { BMF GO idonbi ned with structures of the five
current source circuits shown in the enbodinent 3 will be described as an
exanpl e. In additibh,24LFoHR h Wokhen SUFoR Ex SAPFES GFSHET L e Addth r om
the first conbination exanple to . the thir (LCOTTbI nation exanPIe 15 shown in
the enbodi meftTACHET? heb%r?tﬁ&iaﬁﬁﬁﬁt%r WIGh Gonyesdsi bha. ContEde FHTent
conbi nati on exgn%) one (a_first current source circuit é of two current
source ci r culMPECE ll“Ré‘téiFQeI”h'é% EREFRERTRINS SatEe Vet t29% LfFé‘rd:Fntthe
second structure shown i.n Fiag, gA The ot her current source circuit
second curreﬁ?ujéf)%r'i?é’ncﬁlrs&ﬁ’?gl)u 0 ‘?é’uFﬁgnEu?'?eqﬂt%Hiﬁe@efEP?‘c'ﬁﬁ‘? Nom é?
fourth structure shown in FI% | 2A. gddltlpn since %tructure of thes
e

current sour EBUEF? Rt 10 soa’hé’n?s PR pR e‘iﬂ?o&f‘ﬁé‘ﬁf‘ gsourge gircuit

descriptj e struc%ure of the _pixel of the

d. Fi 22. sh
fourth %%&ﬁn]&%‘f%‘f%t“%n ERg SOl FUEFgRbaLS ¢RECERRA" % fBfce
| d to th
A P ey EraReafest siobf chiues o M ABRALE 80 it Gteeit v Bhiee
i t h ft th f | f _Fi 10A,
e a Lore iﬁgﬁﬁ"r‘ c%m‘g’r ho gt voitaghe (GHEERRE ﬁﬁ%‘%ﬁ%‘%ﬂf F Gomphetly

shown by add('ifgfereal% romq:%ergrl.c'gﬂselnctor which converts the gate voltage into

the drain current (current source transistor). Thus, it is
15 possible to more reduce influence which is given to the output

current of the current source circuit 102 by variation of a current

characteristic of a transistor, than in the first structure.

In addition, in case that a current is made to flow through
the terminal B in the periods TD1l to TD3 on the occasion of the

20 setting operation, the current reference line SCL and the current
reference transistor 888 are not necessary.

Each signal line of the current source circuit of the fifth
structure can be shared. For example, there is no problem in
operation if the current input transistor 883 and the current

25 holding transistor 884 are switched to be ON or OFF at the same
timing. On that account, polarities of the current input
transistor 883 and the current holding transistor 884 are made

to be the same, and the signal line GH and the signal line GN can
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nunerals of Fig . 12A. Also , description of a structure of the swtch
parts (afirstsw tchpartandasecondswitchpart) of the respective 5 pairs wll
be omtted here by referring to the enbodi nent 2. Here, the first current
source circuit 102a and the second current source circuit 102b can share

Wi rings and ke simamed.. Abgo ethepeels sioghrpblemda epgrdfeloghafeckhe pyrrent
exanple, a signal line GNa and a signal line G\b can be shared. Al so, a

si gnal |ine ®feuangmtiransigher 8E8rndthecar s hapel tramsd sfor g pEei s
shown in Fig.23A. Also, a current line CLa and a current line CLb can be
shared. Thi sswitcehadirte be SNorh PRF R tIBB sames$imingl | Qp dhathéceqppént
line CLa, a signhal line Sa can be used. This structure is shown in Fig.23C
| n addi ti on,petanictiaseef dhemuprerdrefevarce trapfipkor B88|3nd EhdicHETEeRA way
of setting of each current source circuit 102a and 102b is the sane as in

t he enbod neinpwt traneistier i3 gsareadeitoche tthepgames amkthaneiqnadndigeor
type current source circuit . Thus , it is desirable that its setting

oper ati on | G and dheRignal2disgnthr 6ABUBe WRFTehe operation of the switch
part. Also, the current source circuit 102b a.s the nulti-gate type current
source circuit. THReR. thescueserbpiwRIRarcircyisst of ngroPdrNS-d§scEibatri ed
out in synchronous with the operation of the switch part . Al so, current
stop transi sEbrst ZoFuctnre fe threEdEthr §tuepbrrs il P RfpaFsarndredewiERhod.
In a pixel structure of this enbodinment , in case that current val ues of
currents whi¥esRAGE dift Rt FeBfurRe2BenBLth ofki g bty thAFgeduSraneveskr ce
circuit and the nulti-gate type current source 93 circuit of each pixel
are madd% o diff erThe tabayv scaibed HakvennCRTEeRE EONFeMt COFCRhES safe-
transistor type current source circuit is set larger as conpared to a
current val ueP¥Ihlgh Hiylsed colerertfHed 1t and CPIyaRt PiFRPT RENCUEEEREe
circuit . Areason thereof 5 will be hereinafter described. As described in
t he enbodi medRuELe GHE taaAeS NS iGN TS KA E YRGB FRATRL FXRE S CAGFELtt here

isanecessitgltoin ut the . . .
and a multi-gate type current source circuit. These will be

described hereinafter.

15 As the current mirror type current source circuit, cited
is the current source circuit of the first structure. 1In the
current mirror type current source circuit, the signal which is
inputted to the 1light emitting element is a current which is formed
by increasing or decreasing the control current which is inputted

20 to the pixel, by a predetermined scaling factor. On that account,
it is possible to set the control current larger to some extent.
Thus, it is possible to speedup the settingoperation of the current
source circuit of eachpixel. However, if current characteristics
of a palr of transistors, which configure a current mirror circuit

25 that the current source circuit has, differ, there is a problem
that image display is varied.

As the same transistor type current source circuit, cited

are the current source circuits of the second structure and the
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control current which is of the sane current value as the output current,
but in the nulti-gate type current source circuit, it 10 is possible to

i nput the control current which is of the larger current val ue than the
current value of the output current. By using the control current of |arger
current val uthird sETpeturet e 1B the) some AR Ey ORG AYFPYF Sarce
current source circuit quickly and accurately because of difficulty of

conmi ng under Si5CPAF FERCE WAL Whth fgiigputted o the Ldabhamit tingcea]é‘é“%t
the output currents of the same current_value are tentatively set , the
setting oper afi U} SAMENES HhG EMETERG ERILS rocfuitﬁeiﬁorftrﬁo EHEI%PEn@?Js‘fIbIlSt ype
current sour&e circ#it ﬂets | ater than in the nulti-gate type current
source circutrPPUFhed tq Fhe id*ehre H¥ehhsild: bhe AP E’Eﬁ"f%’rﬁt typg grent
circuit, it is desirable that the current valye of .the outputf current is
mde | af gbr PASFCEHGITGILE iR FERBEAFEOT yHe Wiicb oo AR Lo FEARTAt 4 hat
the current value of the control current is enlarged, and the settin
operation of 1PRBLERT (EhHtth&OFRRE 8Fr ERF t T 9% 8Po6h guFR®ES 2 fprrent
accurately. 25 Alsg, as described in the enbodinent 3, in the nulti-gate
Lype current E8HELERF AHAEELAS CisReRty DB LIR® SSREUPF afealasd 1y Jamde
current source_ ci rfuit variation of the output current i

. | . As t
the output cUFFEAPIBFLItHedRer FRNIAEFBELR cOfc THET S84 ca}allﬁr%cﬁ%%g%i%flgsc&f?ent

value a.s , ;zhe jsgr er influence of the variation appears. On that account,

in case that "TRABRSOUPLUT" currents of the sane current value are tentatively

set , varjation of_t out put. currept becones | a in,the, ti te type
d o -sRt ;

current source 5 N Jds “E_ RtehEYRA s r gr%et ?%Ec%hﬁgﬁgeg%&rfe
CLICUL o ThEfle RTINS S LSk BT BELRLLEN b b e,
o e EPFRRbLFES, T b FuF 6P S Shsp B Hhnt0d Rl S
wni ch are oueperek iRt hanst s E83Rd SEbn E Rt ERbad R0 nE o E b BT kP ang
the nmulti- gay,

ﬁich is formed by increasing or decreasing the control current

15 which is inputted to the pixel, by a predetermined scaling factor.
On that account, it is possible to set the control current larger
to some extent. Thus, it is possible to speed up the setting
operation of the current source circuit of each pixel. Also, a
portion of the transistor to which the control current is inputted

20 and the transistor which outputs a current to the light emitting
element is shared with each other. On that account, reduced is
image irregularity due to variation of current characteristics
of transistors, as compared with the current mirror type current
source circuit.

25 Then, in each of the above-described current source circuits
in three classifications, a relation of its setting operation and
an operation of the switch part which makes the pair will be

described.
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type current source circuit of each pixel respectively are nade to differ,
it is desirable that the current value of the output 15 current of the sane
transi stor type current source circuit is set larger as conpared to the
current value of the output current of the nulti-gate type current source
circuit. It is poskinsl@tion, @f tha seRting ARREGHD bY FRSTh G FRe|IGHIEemsi ned
with the enbodinment 1 to the enbodi nent 3. 20 (Enmbodinent 8) In this

enbodi nent, BIEFPLictyPe SHETERtofEPEELoRLIEFUdhCANEi XBP RPPFapdone8E: ithed.
In addition, a case that each Rixel has two pairs is taken as an exanpl e.
And, a case FPEFeSRPRAIRG s¥itshgparhyyidd,bemhrovgureetnafctfts P ¢aRL Ffirs
are selected fromand conbined with structures of the five _current source
circuits shotfe PHTERBLEREEATHRE SINGant SRPLRESITHRLE Ve dukingpoerigd
addition, a fifth conbi nation exangle, which is different 95 fromthe
first corbi nERbntR&HANE Ao CHRECRUHE HERIHSSat Hdnt 8 xRAPTEP X dvth ok PUfe
enbodi nent 4 to the enbodi nent 7 g will be described. In the fifth )
conbi nat i on ERamFedetsrined crostapt ertredlur cO0cthrehi oMt ¢ idred§r L&nt
source circuits that the pixel has 5 is the current source structure of the
second st ruckRUMPERAHTY FORFFTYIORT thR ReFationy pedthes sHiteh Raiuphichy
second current. source circuit % is the current s~~~rce circuit of the fifth
structure sHOWRST n*hg Pair3And) Fhe REYTRP oPefadignsef (e rddent,gource
current source ciycujts is the sane,gg in &ge enbodi nent 3, det ai

descri ption GOFHHY Hb THRTTEROVE 153 RGO  structure of the pixel of
the fifth conbi natjon exanple. %g addi%éon, in 5%9,24, t he sane reference
numer al $%nd si gnd dE-HirPE %fo Whe SELML HoPRTREIW 4T 9855 198 thfgSame

Fig.13A In dgli tjon ortion V\@i ch _correspongds t ghe first. 15 current
Sour ce ci rouf tARSLSH YRS TR £OME CERET bAbACE RIS OF ENG,
104 and 2 portlom ahlah SG5EERRONTSY 00 WNe oREGRNt ST SO L § Sald GH1 ¢
the same transistor type current source circuit, during a period
that the control current is inputted, it is not possible to output
15 the constant current. On that account, there occurs a necessity
to carry out the operation of the switch part which makes the pair
and the setting operation of the current source circuit in
synchronous with each other. For example, only when the switch
part is in the OFF state, it is possible to carry out the setting
20 operation of the current source circuit.

Arelation of the setting operation in case of themulti-gate
type current source circuit and the operation of the corresponding
switch part will be shown hereinafter. In case of the multi-gate
type current source circuit, during a period that the control

25 current is inputted, it is not possible to output the constant
current. On that account, there occurs a necessity to carry out
the operation of the switchpart whichmakes the pair and the setting

operation of the current source circuit in synchronous with each
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nunerals of Fig. 13A. Also, description of a structure of the switch parts
(afirst switch part and a second switch part ) of the respective 20 pairs
will be omtted here by referring to the enbodi ment 2. Here, the first
current source_circuit 102a and the second current source circuit 102b can
share wiri ngSthfY - el EARAKIMPLE PPN AR the isgHACh Baels Le B’éeﬁﬁ'gr%"cﬁt%r
exanpl e, a siég%gal line GNa and a signal line G\b can be shared. Al so,

signal line 19 pagidbdestg ATy REtERE SattiedspReERLigNof 's”f’?lfi,‘%’f}?eé‘q s
shown in Fig.25A. Also, a current line CLa and a current |line CLb can be

shared. Thi sSPFEEt GLESHEt shown in Fi g. 258 I n additi on, structures of

Fi gs. 25A and 25B can be freely caonbi ned, ng of setting of each
current source cirCRfR- 1@2&%@@8%%3“??1@% Ofn SPRBLBHBE df HEhtthe
The current source circuit 102a is the sane transistor type current source
circuit .3 Thtdme g%ay sealeFysii tRLH429% ShabtthingebhirdtIRaTatd otaPtitdte out
in 5 synchronous with the operation of the switch {’)art Al so, the current
sour ce ci r cuFRTEEBH spurcedngiit ignade toRe SYRER ng%pr&ghmeratm
a.t i~ desirable that its settr,gg geratron is carried out in synchronous
with the opePatGEprtdRAshvEL 5‘3 £s ThRRY * - ciH-1ehe der651PraAtidtte 1205

may be unnecessary dependi n lk(ll)que a drive nethad. In a pixel structure
of this enbodi nentH¢rend thak Eﬁrsreéﬁtmgeﬂqfer?td‘f’ Qf FBACUTRRREFASe

tputted by th t t t t and th
il L1~ gat o 1 GHBCERFr Chi LU Sty BRLY b ria?e%i&‘éiréﬁhél soktn Rortika an i

is desiragble that 15 current. val ue of ~an out nt of .the s .
ranst stBl L SBE U ehis o PEbL e PPe At Ese; Ty gafiLh Bonfires i1
current val ue_of an, out rrent of t ti rent soqurce
Gireult | A PERLBRAERER BOEDR weﬁw&%%rsﬁemﬂsir?s S afithelfSssedee 1o
e R he R ARG 1% AL SRR b cppodt ont 1
concrete exarTBI 85 {he taisme gray scale system, it is the non display period

that the switch part is always turned in the OFF state. Thus,

15 in the non display period, it is possible to carry out the setting

operation of the current source circuit.

The non display period is initiated by selecting each pixel
row in sequence in the reset period. Here, it is possible to carry
out the setting operation of each pixel row with the same frequency

20 as frequency for selecting the scanning line in sequence. For
example, a case of using the switch of the structure shown in Fig.3
will be watched. It is possible to select each pixel row and carry
out the setting operation of the current source circuit with the
same frequency as frequency for selecting the scanning line G and

25 the deleting signal line RG in sequence.

But, there is a case that it is difficult to sufficiently

carry out the setting operation of the current source circuit in

the selection period of one row length. In that moment, it is
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that, in the pixel structure of the invention, gray scale is 25 expressed
by being conbined with the tinme gray scale system In addition, since a
basic explanation relating to the tine gray scale systemis carried out in
the enbodinent 2 ( the explanation will be omtted here. In this enbodi ment
, a case of dfesdsi fhecaehiing Preraddareofi Fhe pdFRn SRUres EXRAPLE. 1
first exanple is shown. By appropriately determ ning the output currents of
a plurality oflag earFéed dur BB WiMAithe IHRCEhPpries Has plefaelity
current val ue | ) of the current flow ng thro%%g 5the light emtting
element is c gewswi tIe @aFHY Py tofhe sotting opesatdRBRL therd1ThestesPereadd
is divided into two sub franme periods , and a ratio of a length ( T ) of
the display perfiddtofSIOMy SAATT abR2 PRFFBAOPE &t RPIAIGRe foT 45toning py
this nmeans , as shown in _a table 1, by the conbination of the current
(r epr esenfPed Ripdeteaminrt ebeeiric shatgesnréayhythe takjng dRnot Fige el ntent
and the length (represented by a period T) of the display period, it is
possi bl e to XY E4ETERL Fiorasc sppacitanee R tﬁep%“FJEﬁPtTfQYGEEr‘F’e‘FEu“
11141622832 A second exanple is shown. By appropriately determ ning the
output curref®®-of a plurality of the current source circuits 25 that each
pi xel has, the current value (I ) of the current flow ng through the |ight
enmitting el enent i &scidfglgsarihed. reinge 68ch roy is felartedhyefpingfde
frame period is divided into two sub frane geriods , and a ratio of a
length ( T ) reChdoRi BRFE9 R i@ IHFagatK 8 Towkih AhRY PEiPedthe e to
becone 1; 2 : 16 . By this neans (_as sEown 5inatable 2, by th
conbi nat 18n_ GEEANEREH AT AT AOPPEK SRT CRIGAGIRIHPS AGALTERT ITIHG Tot LARAC and
the period T’etlct. Jl.r? tggsrsésbeltepégiod, the rows are to be selected at intervals.
Thus, in order to carry out the setting operations of the pixels
of all rows, there isanecessity tocarryout the settingoperations
in a plurality of the non display periods.
15 Then, a structure and a driving method of a display device
on the occasion of using the above-described techniques will be
described. Firstly, a driving method in case that the setting
operation of the pixel of one row is carried out by using the same
length period as the period in which a plurality of the scanning
20 lines are selected will be described. Fig.14 is used for the
description. In the figure, as an example, shown is a timing chart
for carrying out the setting operation of the pixel of one row
during a period in which ten scanning lines are selected.
Fig.14A shows an operation of each row in each frame period.
25 In addition, the same reference numerals and signs are given to
the same portions as the timingchart showninFig. 4 in the embodiment

2, and the description thereof will be omitted. Here, shown is

a case that one frame period is divided into three sub frame periods
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express 64 gray scale. Table. 2 zo h period T Z current 1161121644864 15 A
third exanple is shown . By appropriately determ ning the output currents
of a plurality of pairs of source circuits that each pixel has , the
current value { | ) of the current flow ng through the light emtti ng

el enent is chBngdd W1-h Anrafdtinnqis is ¢ephiguredibat themor AgeIaEri od
Is divided into three sub frame periods , 20 and a ratio of a length (T) of
the display PeFiof B¥s ed8hddgBofrdminpdhrodUbs frame Pd@site SFr 8° Hy-this
means , as shown in a table 3, by the conbination of the current I fl ow ng
t hrough the W@WC‘?S’%‘MHFH&@I%S%EW%W%“T? spttiagppesabient o
express 64 gray scale. 99 Tabhle. 3 5 to period T current |1i827164432 A
fourth exanpPe the BAZGA. iprazsdedpPrht €in thet B avre ndhenBebirp A a0Gr EBft s
of a plurality of the current source circuits that each pixel has , the
current val R®¥19d)Blof the current flowing through the light enitting

el emrent is changed with a ratio of

f 1. 4 ;. 16 . 15 In this nonent one
frame period is diAsded thRt ePeFREEeR IR theReHEYd Ju@nd the Rexing B 6tly
| ength ( T ). of  the displ aﬁ gggi od of e%phisub fraéret%(eari od is s_et_.to
become 1 : 2P€ dggoripedpgyfetails Il 4BnlS USEH £°% thelr He Rid% -nalffon
of the, ourr etf o o, 2t "thd g8 05BN 1§ Thld i Eng! SOENn B0 L0 BE T
T, it is posdf¢tielany gute, ap g op

of the pixel is carried out is shown by the period in which the

10 signal line GN is selected. In general, the signal line GN of
the pixelof i(iisanatural number)-throwisshownbyGn;. Firstly,

in a period A of a first frame period F;, GN;, GNj3, GNy3, . cce.

are selected at intervals. By this means, carried out is the
setting operation of the pixels of a first row, an eleventh row,

15 a twenty first row,..... (period 1). Then, in a period B of thg
first frame period F;, GN2, GNjs, GNa2,..... are selected. By this
means, carried out is the setting operation of the pixels of a
second row, a twelfth row, a twenty second row,....(period 2).
Byrepeating the above-describedoperationsduring5 frame periods,

20 the setting operations of all pixels are ordinarily carried out.
Here, a period which can be used for the setting operation

of the pixel of one row is represented by Tc. in case of using

the above-described driving method, it is possible to set Tc at

ten times of the selection period of the scanning line G. By this

25 means, it is possible to lengthen time which is used for the setting
operation per one pixel. Also, it is possible to carry out the

setting operation of the pixel efficiently and accurately.

In addition, in case that the ordinary setting operation
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20 express 64 gray scale. 25 100 Table. 4 5 period T current 1 1
2112448161632 10 In addition, it is possible to realize this enbodi nent by
being freely conbined with the enbodinent 1 to the enbodinent 8.

(Enbodi mrent 10) In the enbodi e 0 the enb d g shown s, the 15
structure |n1%WHQﬁ1GQQBﬁhp|&EI1§1 ng %Pu?%f?¥)? eSE F}R9ORGRAeD of

circuits and the sw.tch wever ruct ure. t hat ch

pi xel has on'éh‘?)éﬁxedf IR, ué&i?’e %‘?Rﬁ%telrl(ﬁ Egél ?&5 ‘%%%c% et%ﬁ’pﬁ’gtat lOPn
case that there is qu'p%L in each pixel, it is possible 20 to express 2
gray scal e, ? P YA flgﬁﬁblned with ot her gray scal e dlsplay net hod,

Lo car E’Ssi'u?' ar ay e < AP Eprabs ) o%é 3R o B e oR Dl
combi ned i 11 %éw&m s'fﬁl e S@ﬁ%‘éﬁ%ﬁﬁﬁ?%%@ﬁ%@%ﬁﬁ H 57 peermy
be a structur tha (ﬂ%#aigi é&g and nﬁr 01 ir 1% ent ﬁ urce
circuits. Fd? 3° Ty exaﬁ%Fe ?8 HerFrifRuts
combi nati on exa l;? vg]e :lﬁ i Ic{ totnq_iq}eréba%glrrent E?Led(%
possi bl e to Add? S frartty se!e ?gﬁ Car remPRsotfi‘cs®
oS- bi o 1 o FOAPPSCEHIE Leboh ERd T i dSeRas Yl brAs e FheRt
enbodi ment 1s$&£é§gi§gggghggntT%ostructuralexamplesofthedrivingcircuit
10 for carrying out the setting operation of the pixel will be cited.
A first example is the driving circuit of such a structure
that an output of a shift register is switched by a switching signal
to be outputted to the signal 1ine GN. An example of this structure
of the driving circuit (setting operation use driving circuit)
15 is shown in Fig.15A. A settingoperation use driving circuit 5801
is configured by a shift register 5802, an AND circuit, an inverter
circuit (INV) and so on. In addition, here shown is an example
of the driving circuit of such a structure that one signal line
GN is selected during a period which is four times of a pulse output
20 period of the shift register 5802.
An operation of the setting operation use driving circuit
5801 will be described. The output of the shift register 5802
is selected by a switching signal 5803 and outputted to the signal
line GN through the AND circuit.
25 A second example is the driving circuit of such a structure
that a signal for selecting a specific row is latched by an output
of a shift register. An example of the driving circuit of this

structure (setting operation use driving circuit) is shown in
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(Enbodi ment 12) 10 In this enbodinment , a structure of a driving circuit
whi ch inputs the control signal to each pixel in the display device of the
invention will be described. If varied is the control current which is
inputted to each |er the current value of the current that the current
source 15 of Fai 158t dhERELARIRRTESIPE a9 FrhEig S roht tath 1At RAbitt
account , there.,occurs a necessity of a dri g ci.rcyi f_a struycture that
appr oxi mat el ¥ g1EERE A2 < BmFSR XLﬁ’jTr&ll]lltl gé’%ﬂ %gatttﬁ’%e%\&lrr(?&rlﬂ:eﬁ 144 ne.

An exanpl e of such_drivin CI rcwg will be herel nafter Sh&r 20 For
exanple, it is posé?bcf%elf 3k 0 ’i"@r‘?’aﬂttﬁ“ﬁeoﬂ?FQFﬁﬁnd}% t3Ang SHreititur e

Nb. 2001 33348811 PEELL, B RRetthadn RS S0OvBS.L hELk E\SHEFE&H W2

the out put 59@83%%16%% B T e R EoHAe TR g LEn A I e L0 LoHe S
i e
FaChngln)égl . bfﬁfgrﬁe%‘h%pf Stlg p%gga%eéffoo?g %?né 8u5% %E\ﬁ?ﬂjf%b:pa
freely & conBPhad uiiihetRbebheldl Torie R5CR L caRpuat afly 1 XA R,
Wil be descEPodty TEhona BLeviie Bhadiy QAR e $ut nve@wﬁ?ﬁ:'@%a o o5

vi deo S|9(51al s whi ch are i?é)lutte to the di, §Rl€:¥g_gg¥#c§i rcwt whi ch

out puts a cont?o?n% %cktopu S ech ) which is

| nputted to each dﬂxaagt%{gc bbn9h (43S ﬂﬁpﬁpﬂ@ Sic alynggg geta! dBleatf

controls them and SO On n-exanp

Fig.4l. The mirror type current source circuit, the setting operation can be

carried out. Also, in the same transistor type current source
circuit and the multi-gate type current source circuit, may be
15 usedsuchadrivemethod that the display periodis once interrupted
to thereby carry out the setting operation of the current source
circuit, and after that, the display period is resumed.

It is possible to realize this embodiment by being freely

combined with the embodiment 1 and the embodiment 2.
20

(Embodiment 4)

In this embodiment, a structure and an operation of each
pixel will be described. In addition, a case that each pixel has
two pairs is taken as an example. And, a case that structures

25 of two current source circuits of two pairs are selected from and
combined with structures of the five current source circuits shown
in the embodiment 3 will be described as an example.

A first combination example will be shown. In the first
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di spl ay system has, besides the display device, an A/D conversion circuit ,
a nenory selection switch A a nenory selection swwtch B, a franme nenory 1
a frane nenory 2, a controller, a clock signal generation circuit, and a
power source generation circuit. 20 An operation of the display system\MII
be descri bedCoOMNENRY FPR GHABPIE oAy ofitWOCBHTERR & SPHECY| e uditgnbf SiSEh
was inputted to the display systeminto a digital video signal . The frane
menory A or Fﬁér??ﬁlﬁé’uﬁé’t%ﬁlrg”s‘f Gngsa tﬂ?é’od‘idgﬂlé?e% FoyrsegrbFcuik} &hagy
separately using the frame nenory A or the frame nmenory B with 25 respect
to each perib@e pixes h@%ﬁ%&@q@lwq FAWEC) EATrEHLt Wift H sspeRd stEuStdFesub
frame period) it is possible to take an extra roomin witing a signal to
the nmenmory afCYR indhkd niPout 18 adddidrns piiqane stapstyrenfethesa caragntse
of the franme nenory A and the 103 frane meor y B can be realized by

swi t chi ng t heoweer Gisertesi 8 et &amg A 1hethensmhodirert dn Sfitedh B
by the controller. Also the clock generation circuit generates a clock
signal etc .9e§CRiREiem Wil ke RBLESRArol er. The power source generation
circuit 5 generates a predeternlned ower source signal fromthe
controller. The sifgifil QWFQFW%wéh?eﬁgrBﬁFuF?oﬁﬁtﬁ@%ﬂﬁﬁﬁ%ﬁ thethpodirst
signal, the power source and_so on are inputted_to the display device
Chrough FPC EPTDLRRI 10T AXaRRASG] I APALhLbBmIPoFyf L Che THI FERGRoREE 10
applied is not limted to the structure shown in Fi In a disp

syst em of wePYMeERLH A FY98E3%] Flyen; Lo Eh?)os:?é‘leopgrf:6°3§p?§/ jt"ngilgnignt i on
toit. ossible to realize this enbodi nent bei ng freely conbi ned
W th § neCrbBRRGRAELEN 8 ROTESRBBICRERT EEPOgS bertRRIE HERE ceaye?{»ﬁéource

i nvention can, be applied t arious electronic _devices . In_shg

posel bl 6 t o SHHFYLY FE SBOKh DEAOAL PRI LS BRECREPTRDRABFORS 06 F4%p3PRr on

whi ch the vari gus el ect.roni EV|ces 20 gve and which carries out i
display. An o @xmtéoalr W R e PEEE PRI e b P apad ERERan SORT Ehg

oS30 SRUSLAL 5 LG} Bla RIS Sk SROL S L YOS, CheRLBN (3. D0, RV
Also, description of a structure of the switchparts (afirst switch
15 part and a second switch part) of the respective pairs will be
omitted here by referring to the embodiment 2.

Here, the first current source circuit 102a and the second
current source circuit 102b can share wirings and elements. For
example, a signal line GNa and a signal line GNb can be shared.

20 Also, a signal line GHa and a signal line GHb can be shared.
Furthermore, a signal line GSa and a signal line GSb can be shared.
This structure is shown in Fig.17A. Also, a current line CLa and
acurrent line CLb canbe shared. This structureisshowninFig.17B.
In addition, structures of Fig.l1l7A and Fig.1l7B can be freely
25 combined.

A way of setting of each current source circuit 102a and

102b is the same as in the embodiment 3. The current source circuits

102a and 102b are the same transistor type current source circuit.
85



device ( a car audio set , an audio conponent set and so on ) ( a notebook
25 type personal conputer, a gane nmachine, a portable information term na
(a nobile conputer, a portable tel ephone, a portable type gane machi ne or
an el ectronic book , and so on ,. an inmage reproduction device having a
recordi ng nedr¥tn (% dSpeeRbFaPHE ddiade it sareibing ePRFAtiogh i C3Bpitiods a
recordi ng nmedi um such as DVD etc . & and has a digp“gz whi ch _can di spl ay
its i mage), AHMEYEERBANCTAVWIERPPORSTAE 08 QoG BYEETRPADDt y AlFE i B fton
to various el ectronic devices but not limt to the above-described

el ectroni ¢ 55HRRTEFERSES OIS 13 FRE 057 &Y be PSSy AeRendin &Py
freely conbined wth the enbodinent 1 to the enbodi nent 13. (Enbodi nent 15)
10 I'n" the di 3ptaude®SGt the invention ( the current source transistor
operates in the saturation region. Then) a,n this enxbodinent, an optinum
scope of % channelll dfgPRSBIPIRL L GeReEeshbut &t eStoPY ReAR dresdver
consunption of the display._device can be_suppressed, andyet linearity of
the oper ati ofOBPI1eE it &lte f§b§3&P88ttFaﬁ8i§P8reT °QH¥¥§h€Uration regi on

can be maintained will be described. The current source transistor, which

t he di splay device of the invention has , operates in the saturation
region, and its dr{gé;(: rrent Id is represented by the following formula 1.
In addition, 20 it < d 3 hat Vgs is a gate voltage, and ~ is

nmobi lity, and Co i ate capacitance per qpit area, and Wis a chann
wdth, and L is a thafid SPERGEREM Anc WY are APBSADI WPREITAON i oprB
o1 o et Wl B RIS MG - o BadTROT S hHER
L et TS e T e SRl b SR S Bl
of two current source circuits of two pairs are selected from and
combined with structures of the five current source circuits shown
in the embodiment 3 will be described as an example.

15 Inaddition, asecondcombinationexample, whichisdifferent
from the first combination example shown in the embodiment 4, will
be described. In the second combination example, one (a first
current source circuit) of two current source circuits that the
pixel has is the current source circuit of the second structure

20 shown in Fig.10A. The other current source circuit (a second
current source circuit) is the current source circuit of the first
structure shown in Fig.9A. Inaddition, since a structure of these
current source circuits is the same as in the embodiment 3, detail
description will be omitted.

25 Fig.18 shows the structure of the pixel of the second
combination example. In addition, in Fig,18, the same reference
numerals and signs are given to the same portions as in Fig.10A

and Fig.9A. In addition, a portion which corresponds to the first
86



a current and a voltage. Also, since Id is proportion to |um nance of the
light emtting elenent , when the lum nance is determ ned, the value of Id
is fixed. Thus , in case that reduction of power consunption is taken into
consideration, it is understood that 5 ~Vgs~ is_desired to he | ower, and
therefore, LCYFeIdsiSPEFCLoChECHE A5 FROVE PY AUE"GBWRTEST thferrefREePsPue
of L gets snaller, the linearity of the saturation region_is getting nqot to
be mai nt ai ndtPHEAREPT FLEud0po B4 | § PEFELER W CRIGAE TERPEDAS §ALRASPEORANC
operation of 10 the current source transistor is getting not to follow the
above- descr | BEF4r FAPECE FLEFRT HS FROUR BY 4T Betf e Y1ade2rrencs
depend upon Vds. Since the value of Vds is increased based upon decrease of
VEL due to dBIE5rSeT EA9oPRt nfhIYyndeSFriR IR of Bfductire LI Fae s¥ikEPeof
t he value of Id becones apt to be 15 swayed by the deterioration of the

1 ght emt{ (BRF & GhbnEst FHLERBPAZt Andiassrandsiet fehpar (ot thREerRAGELES L

is too small, taking the linearity of the saturation region_into
consi derat i cﬁﬁlrﬁ’tutwﬁglll 8o oFatsed %Frﬁsgﬁofe’g%’é?r’b? &4 d:%%JﬁH‘rb@&’TmFHE power

Sl wi thin a scaEenEbo e 4 RBSTFED TR e SaRatGrioar FRd i carong
The 1 1mo of TEES A0 GHeLTOV ¢ 1040, cns Bar o SADER o9 BUI Y% CBIPR- by
Val o of 1 Yt SFt € RRARERE A ERd Y 02 BRA IR 5F Sonet SSFERR PBIEYRgi on
enl ar gedd 1 e GREGR SR P (TR 1 S PRATEORCEn aPBLS: hat
of the Sat ureTB PG REn PP 6 TR ool AP EEPL R PABCTPEeBanThe

e o P gt PR L TR’ D81l Y B LB WSS
In addition, it is possible to share the current transistor 1405b
between different pixels.

15 Also, signal lines can be shared. For example, a signal
line GNa and a signal line GNb can be shared. Also, a signal line
GHa and a signal line GHb can be shared. This structure is shown
in Fig.19A. Also, a current line CLa and a current line CLb can
be shared. This structure is shown in Fig.19B. Also, in lieu
20 of thecurrent lineCLa, asignal lineSbcanbeused. Thisstructure
is shown in Fig.19C. 1In addition, structures of Fig.40, Figs.19A

to 19C can be freely combined.
A way of setting of each current source circuit 102a and
102b is the same as in the embodiment 3. Thecurrent sourcecircuits
25 102a is the same transistor type current source circuit. Thus,
it is desirable that its setting operation is carried out in
synchronous with the operation of the switch part. Also, current

stop transistors 205 may be unnecessary depending upon a drive
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5it is desirable that L is smaller, in order to satisfy both conditions ,
it is nost desirable that L is 10010~um In short, by setting the scope of
L at 90EunsLs110~un, the power consunption of the display apparatus having
the current source transistor_can be suppressed, and yet, the linearity of
t he current §65F%@-tﬂ%ﬁﬁ%?%?diﬁhﬁﬁ@rfﬁn§§PWﬁﬁﬁQi¥q9%ﬁ%QFQéﬁtB§current
maintained. It is possible to realize this enbodinment by being freely
conmbi ned wi t FLFReT &BSFHERN Y SPOr¢HELERBOlT neftusL4it 45 ?‘E‘?ﬁ)’c}g*%ﬂtcafé)ﬁ’ I n
this enbodi nent, shown is a structural exanple of the pixel using a driving
met hod for fOPEHEYS SEHIAPHCRFER TR ABnBEYRERTAR YR Wit hPRaSP ek Ihed i n
SUN-I ARY OF THE INVENTION, i . a . , a driving nethod for separately using
a plurality bRetHELEeh (RHt-20 source circuits which were set at the sane
out put current on the occasi ssing_the same gray scale. The pixe

on of expre
shown inXhis enboth Pré’f'?‘t"eilsS'b‘Fu%Fus’:ter‘g%FBfL@ OGAMRRE - AT FRFatPA) FETEREr ent
source circuits , and in which a swtch part making pairs with a plurality
of the currehtlees PECHTTRALS Whbeh %e%%te&‘éyﬁgﬁiﬁaﬂe Yrargistohdrpes
inputted to each pixel, and, inaq? display is carried out by selectively
using a pl urSPFFSRDEOUESITERT aBiADe CTTeRt BLTEGT GYRe HRBFEnt spurgs
possi ble to reduce the nupber of el enents .that each 'xel‘$as,, nd.to
onl arge 107 SLESULHAF SRR PAPG 556 MalRite SHEEes- phhr iF 1457 iatiife thatr ent
source circuits ich shared the switch part. are set in such a nmanner .t hat
Shey out put hEERHE CHSRERE A tha saie ChabRL s B YOS imr T oRt But sheattan o
expr essi the s ray scale, the current squrce 5 circuits i ch out put
The camdWonts fat Lot vak o Prbabaf sbr st BSpRi RBuaErEl shirBht ho
out put curren £ of the current source circuits are teq}at'vei varied, t he
ourrent 11 ow S PRCHESAPERSTEPGHY PEAEERG S A o BESRFPD CHeSFafod.
On t hat accouni it is possible to visuglly reduce the variation of the 10
| uni nance du®tth Q%u?%ﬁ%iﬂ?’5FIiH§SSEE§83‘currents of the current source

circuits between rl?ss eCstclr\i egl érelléﬁe embodiment 3, in the same transistor

type current source circuit, there is a necessity to input the
15 control current which is of the same current value as the output
current, but in the current mirror type current source circuit,
it is possible to input the control current which is of the larger
current value than the current value of the output current. By
using the control current of larger current value, it is possible
20 to realize the setting operation of the current source circuit
quickly and accurately because of difficulty of coming under
influence etc. of noise. On that account, in case that the output
currents of the same current value are tentatively set, the setting
operation of the current source circuit in the same transistor
25 type current source circuit gets later than in the current mirror
type current source circuit. Then, in the same transistor type
current source circuit, it is desirable that the current value

of the output current is made larger than that of the current mirror
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Fig . 43 shows the structure of the pixel in this enbodinent . In addition,
the sanme reference nunerals and signs are given to the sane portions as in
Fig.7 and Fig.8. 15 Fig.43A a.s of a structure that, in the switch parts
10l1a and 101b corresponding to the current source circuits 102a and 102b,
the switchi n§YPPSHETENESONFFe Lt thp Phergyrnent yalyg of therqantinad
that , in the switch parts 10la and 101b corresponding to the current

sour ce ci r cufpsreRrhs SRIAEAPAg AdHG 2 bH PSRt bon PREPGGURLSE trsoTSest or
302 are shared. In addition) although not shown in Fig.43, the deleting
transi stor 3BATGERT EntHaR qut t‘ﬁ’é‘%‘ﬂ‘%&f‘ﬂeﬁf’c‘érﬂﬁ 1¥e disposed. A way
of a connection of_ the deleting transistor 304 in the pixel can be nade to
be the sanme as in 2P «ADSGETE e?.lnzgh%?mpﬂgl?,‘ﬁﬁé*nt”gﬁﬁ?(?é‘r(’fpfl&ﬂ’trsfofOZa
and 102b, the current source circuits of the first structure to the fifth
struct ur @ shb¥R® i T e FBYEPReRE G thm A5 CPFRRF Y dfp thedS 2Bt transistor
structure that the switch part nmakin avpair wth a Iuralitty_ of the
current 108 TYRYFEFEY EQPFSSi SLE d VAS1Ah1PR; %féf’r'{f‘oﬂiuﬁﬁﬁ curgents is
necessary for the current source circuits 102a and 102b thensel ves to have
a function fOPTSeY ecBSnfP e CUMRULITYVE-RLPE bhre (e aeat 8OVRGR GiFeUdtat e

between the termnal, A and the term nal B.. A reason thereof 5 is that, it
i s not possi bPRMPEFEIHSHETHYE Eatrenf - OG A n R 1Usir et thpyardatdon

t to the |ight i Lt I t, t of I it f th t
Sour ce. ci rouPPRAEDy O thBBLASES Rhe Wit SARE SRPCRULRLL FURSHLE 03 a
I it f.th t i i .10, F le,. i di t
B e | P nethe FPBR R aPT Rt e oF EoE SRS LEBoha ik erot Bhe REPREL
structure shown intﬁi %s . 1? 1_1,. 1%6 13 anq_ Sp _on (tthe curretnt sour ce
circuit 102 PYEETHE RESOPRE +3M9ST 4R %cyefﬁf&&.fnﬁrm IRFATRITIRE SCRFESor
jthe non conduiti Ve, 3%% e.Itl)qithrVé/een éI}frter.mtnal A andrtrhe t er m nal B ':[hat 15
is, in the cOrr&nt Pt SN BARS OFF AT tOF R _ SR FRULEE SATSHLEE t he

setting Oper'?lt;ér? ,n J'E)I'I tth%ec%%;:gxelgtm:ls.gycgrg ycpler %llj.llrg:énltt s!)tslrce circuit, it is

desirable that the current value of the output current is made
15 smaller than that of the same transistor type current source circuit
and variation of the output current is made smaller.

By the foregoing, in the pixel structure of this embodiment,
in case that current values of currents which are outputted by
the same transistor type current source circuit and the current

20 mirror type current source circuit of each pixel respectively are
made todiffer, it is desirable that the current value of the output
current of the same transistor type current source circuit is set
larger as compared to the current value of the output current of
the current mirror type current source circuit.

25 Also, in case that the pixel structure of Fig.40 is used,
itisdesirable that the output current of the current sourcecircuit
102a is set to be larger than the output current of the current

sourcecircuit 102b. Bythismeans, byenlargingtheoutputcurrent
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possible to turn in the non conductive state between the termnal A and the
termnal B, and on the occasion of carrying out the inage display, it is
possible to turn in the conductive state between 20 the termnal A and the
termnal B. On one hand, in the enbodinent 3, as to the current source
circuit of tf€ tPPr‘?{r%etf’r‘hE?ﬁF%eé’&t’f\ﬁ‘?i’tnl%agfgré‘t"cld’(t‘P%éecFGFPgrﬂP%l@é‘
circuit 102 itself dges not, _have the function for selecting the conductive
state or thelRGRTEIRGURLT v tsiaROSFERIE RO 19RF e PHE dte ﬁeﬁgﬂngﬁ’é’etré'rtrhoﬁal B
. That 25 is in the current source circuit of such structure, on _th
occasion of € c%ﬁﬁtl R&SBpe+%IFQﬁ19ﬂrrFH§ Eﬁ??%ﬁt°¥ﬁﬁﬂ%§elggpcb?t QﬁﬁP(FHethe
occasi on of carhg g out the inmage dis X i n,the conductive state
et ween t he SEFTR RAETARLRE THE AR IRIol 1 tho o ich 4540 Fgent, Figm the
current source circuit as shown jn Fi s used as the current, source
circuit of tHEARFIENOLtY Hnd BB ﬂ%‘ﬁ‘fr%]s ARG ASFgPUstedners: set 3t
necessity to dispose a unit for controllln the conductive and._.non
conductive stBgé ?RHRM&H?Hﬁ%?’téﬁnﬁﬁapoﬁ§§ dt?hﬁeT%ﬁWnFﬁﬂ iptjpence of

respective current soyrce circuits b gnal whj ch |s different fromthe
sheopulpit

digital V|dé6aﬁ*iﬁﬁﬂ yhsFﬁglﬂPX SEPEEE T ST IHi s enbodi nent,
duri d that .th {t f t
out of a prurality ol s ReSELplErke B8 i@'éoc#c%f%"@%ﬁ@shioi%f% ety
tch t b t di spl
operati on bybSuERE it eitng, epbRe @%ﬁ? 160 F lgnent Lcotng . in the

pi xel sgyucture of this enbodinent , even if used is the current source
circuit 3 the second structure to the fifth structure which can not carry

out the setting op |Qn o& %? the current source circuit and the current
out put at the sanmg ﬁg ey possible to carry out the setting operation
of the current sourc C|rcu t .and fhe dIS oper ation_ at the sa

It is possible to %fm'fee{“ PELIER %ﬂl merﬁ &i angf?%e?gleléao é’%eﬁnagﬁet he

embodi ment 1th.er§ Uﬁ.l‘i”ggcgescrlb%% %9 ém:l%nnentcasg that each pixel has

two pairs is taken as an example. And, a case that structures
15 of two current source circuits of two pairs are selected from and
combined with structures of the five current source circuits shown

in the embodiment 3 will be described as an example.
Inaddition, a third combination example, whichisdifferent
from the first combination example and the second combination
20 example shown in the embodiment 4 and the embodiment 5, will be
described. 1In the third combination example, one (a first current
source circuit) of two current source circuit that the pixel has
is the current source structure of the second structure shown in
Fig.l1l0A. Theothercurrent sourcecircuit (asecondcurrent source
25 circuit) is the current source circuit of the third structure shown
inFig.11A. Inaddition, since structures of these current source
circuits are the same as in the embodiment 3, detail description

will be omitted.
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In this enbodi nent, shown is an exanple that the structure of the swtch
part shown in Fig . 3 is applied to the pixel of the structure shown in
Fig.lOA in the enbodi ment 4. 25 The pixel structure of this enbodinent is
shown in Fig.44A. In addition (. the sanme reference nunerals and signs are
given to the same i 13bnshaes | hhej §E3ughyTe; §f e treheofiedbri i
thereof will be omtted. Al so, the pixel of such a structure that 110 t he
anode and t hEORRIMAGPHE¥ANRLE: gt ARAEELAY- tfefdft 2P n 1ByS2MA RRfehenrsr sed
is shown in Fig.44B. It_.is possible to realjze this e odinent_b¥”bein
freely conbi NEETALH A0k SIABSCRRBIALVER 6o KR® HARBREHLORS, 98 I Rk 10

di spl ay devi f the i tion, . si th ent flow ng through th
i ght e tti W81 EREnbRR - cath BATHERIR of Med SHERIRGRCHRRRAR HRGRE Sdidnt

current on the occasion of carrying oyt the i e display, it is possible
to have i1 cFRETERE FOMHCAPLRCEDhS S ANOMIP R ARG IR PP EE R TR TeRES g
of the current 10 characteristic due to deterioration etc. of the |light

emtting el ehERETalg ehFigy 108, &4NG g PeREieR i ghC,yrrasRondstQ thesesrndne

switch part by the digital video signal, the |jght em ssion state or the
hon 1ight erfYSTORt SOEEeoPLEgRAt S aPoke BF| aid ity BoREErR thir Z8ERFEcE, | s

posel e 10 Shesty P LT R0l Lhe Mo il 2 A0 NE PhE e e o
Tht - omi (1 i DESE LAEREST SRR RarE PR seRRit Y VHhbeRf ek aresneptaye®
20Se1 b1 6 © hSBl4 SELACTH HSTeRnSER. By ERHARRLRL ¢l o GRRHEL 0T
(0,0 5oen the il YO sad BRULLSY d Al cRLERL LY RS0 g

| um nance. On that accoun e proS
noise is |ar strycture of. the displ ay.device
TShaheh

) hand, | i ’
o the 35 rSSrmentsSifod AlSens R 10 o Shapl e HGE sl ¢TGndl S8 g
th h th 1 i it i et t d, it i
o Bt fHSEERL: ROMRR Al o1 2P 1 620 850 0 SEETAELE Rt FonEDe ¢ he
| i ght itti | 111 itted |ight ith t t | i .
reoar dl ess of Pfudi A0n fan ke e dublentt SBuEBASEARMCA IR TS onig

etc. , alr}ad aS'élRF&QJIg c%i %% Q&dae 3%98gltt}eos§%8r?gii)§legi. ?4 as't]iﬁ()a%ﬁ?ti:i. ni S

possi bl e to express accurate gray scale, a i'S possible rovide’'t he

G SPLaY © ool bk ol EO Ryt S Bl Sl 55 8000 A YhagpTeL b,

thereof . 1 is clarne evice inc
XeOf

conpri sing: s IAld b Of AP SNlahUIGRG! LG LS ANLE. 2eBEUEaLh

switch part erernapluralfty constant con oi currents are éupplied

respectively, tﬁa‘n:égu ?Fgéa&hé yarf& & %&BEQ{L P Glnk ic%%“ka& 3%4%%%‘?-r € shne,

current source generate respectively constan current's

correspondi n@lg}rpa]:[ i‘En&%r%t QH& aCQ;f'é[{ﬂ 19HE r(ﬁiﬂ dan %%dshared. Furthermore,

20 asignallineGSaandasignallineGEbcanbeshared. Thisstructure
is shown in Fig.21A. Also, a current line CLa and a current line
CLbcanbe shared. Thisstructure isshowninFig.21B. Inaddition,
structures of Fig.40, Figs.21A and 21B can be freely combined.

A way of setting of each current source circuit 102a and

25 102b is the same as in the embodiment 3. The current sourcecircuits
102a and the current source circuit 102b are the same transistor
type current sourcecircuit. Thus, itisdesirable thatitssetting

operation is carried out in synchronous with the operation of the
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10 wherein each of the switch parts selects an input of the output current
fromeach of the plurality of current source circuit s to a light emtting
el enent by a digital video signal. 2. A display device conprising: 15 at

| esat one Iigh_t emtting elepent; a first current source circuit connected

to the |ightSEhFR i RGTEF enePtSe hr GUTHER T i $19P sWFRBATSEO%R 4933 c P Enbe
source circuit connected to the |light em.tting eLen$nt t hrough a second
swi tch; and BRPECTHREY 10, BPogn 8, 8FHVE Gt H9 st and second current
source circuits are connected. bet ween_t he Iifht %rri tting el enent and ihe
power source |ine,ItwAS BPASEPES & TEFALAEI LRI EHPAdd e, bY itheing treedy
current 25 source cjircui.t and a_second,contro]l. signal_jis input to the
second cur r eRIMRGGL &G i ,emgﬁgiWﬁgFe?nEg ﬁ?s‘%m?ﬁ%"sti gral is input to
the fi rst5 switch and a second video signal is input to the second swtch.
113 3. "A display device including a pixel conprising: a plurality of
current source cirguits:. an plurality of switch parts, wherein

apl ural i tyof const! b°é’8ﬂlef‘%| %urrents are supplied 5 respectively to the

plurality of current urce ci.rcuifs, erein _the current source ircuLts
generat e respecti \31[31 }%B'Sn??‘gﬂ?”?}ﬁ?%uta ghﬁ”@rﬁug:ecﬁﬁegrbo?ﬁﬁ’ﬁag“t%‘ e®ac
put of  nePEP b e R BAHEDY Pe ST eSS SFSBTS PEBur ce
circuits to a | iI%h_t em tEi Eg el enent b%ngl d.i g%\tgll Vi deoe Scigx%r}:als‘t whgrei n-
each of the PIUMYTY 16t TAEPPAT 2R FXERIF cuf P8 BriftT% et SHFRREPERS: -
15 a fi rl%t n(?? Q:%vof 815rrsgr|11? %toiu\ll':%leyc P(pulﬁ:['l}sl 89 Evpoe p%?.?:ts ra(tjl.le selected from and
combined with structures of the five current source circuits shown
in the embodiment 3 will be described as an example.
Inaddition, afourthcombinationexample, whichisdifferent
fromthe first combination example to the third combination example
15 shown in the embodiment 4 to the embodiment 6, will be described.
In the fourth combination example, one (a first current source
circuit) of two current source circuits that the pixel has is the
current source structure of the second structure shown in Fig.10A.
The other current source circuit (a second current source circuit)
20 is the current source circuit of the fourth structure shown in
Fig.12A. 1In addition, since a structure of these current source
circuits is the same as in the embodiment 3, detail description
will be omitted.
Fig.22 shows the structure of the pixel of the fourth
25 combination example. In addition, in Fig,22, the same reference
numerals and signs are given to the same portions as in Fig.1l0A

andFig.12A. Inaddition, aportionwhichcorresponds to the first

current source circuit is shown by adding a after the reference
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current as a drain current of the transistor; a second neans for holding a
gate voltage of the transistor; a third neans for selecting a connection of
a gate 20 and a drain of the transistor; and a fourth neans for setting the
output current at a drain current of the transistor which corresponds to
the hel d gat®umRFaLgef Fig.10A aRdspf RETEEOP W IHRT LG IRPNAR L9 Ehgsegrad
light emtting elenent; a first current source_circuit connected to the
light enittiAYresRhniAUnas GLERUAL 115 showg P¥rRAding b 3fEeE oiRke dFfesknce
source circuit connected to the light emtting el ement through a second
switch; a poQ\Sé‘Pe’é%lcﬁ‘é%FFQnézﬁherAéisﬁ'sdfﬁstfmiprté‘io%ﬁja%EBﬁHu’é%g?éHFsé’dﬁrc@e
circuits are connected between the light emtting el enent 5 and the power
source |ine PRFAFAFLEFE sYAérBPATEAnY HbTetord $11 e BNt Lo She rampeattve
source circuits conprises: a first terminal and a second termnal; a first
transi st & aPRELS SEbhdPe aHdtedoherBnREcTefieThlpet Wk e fbadisent g -
second termnals in series, wherein the first transistor conprises a squrce
regi on and a drai 16%&yi R T e FHEFPRE S VRESHFLFRBLIE i3 apdgtis s27afhe
drain region is connected to the first term nal and wherein second one of
the source rSFTFPLFQUERE THEFHY d7BFIY SEARRSETEID 2PACLRRYHF - For

transistor; 15 a third transjstor connected between the power source.line
b Che. SecTRPBRLE P LORR ST PBPe F RATE et OF AHPTRIR off STotdo LAPPer

transistor; fourth t ans]i)iI ar é:ﬁngcted et en 2 %ate of thg first
transistor a taﬁ‘él §e§f‘£ﬁﬂ? BI“The BoR% & alr\ggl on™hiY PoStABAY 1P FEBI on
of the T st LEaANghShaT" 1 Ahd MALLS b GNASEHET RS REDLIEE € oulSn
Fig.23A. Also, a current line CLa and a current line CLb can be
shared. This structure is shown in Fig.23B. Also, in lieu of
the current line CLa, a signal line Sa can be used. This structure
is shown in Fig.23C. In addition, structures of Figs.23A to 23C
15 can be freely combined.

A way of setting of each current source circuit 102a and
102b is the same as in the embodiment 3. The current source circuit
102a is the same transistor type current source circuit. Thus,
it is desirable that its setting operation is carried out in

20 synchronous with the operation of the switch part. Also, the
current source circuit 102b is the multi-gate type current source
circuit. Thus, it is desirable that its setting operation is
carried out in synchronous with the operation of the switch part.
Also, current stop transistors 205 a may be unnecessary depending

25 upon a drive method.

In a pixel structure of this embodiment, in case that current

values of currents which are outputted by the same transistor type

current source circuit and the multi-gate type current source
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transi stor and the first one of the source region and the drain region of
the first transistor. 25 5. A display device including a pixel conprising:
a plurality of current source circuits; and a plurality of switch parts,
wherein a plurality of constant control _currents are supplied, 115
respect i vel yStbethe ¢f &2l P¥6t Eﬁ?r%ﬁﬁesﬁﬁu4ﬁ§ﬁﬁr'cﬁﬁtgg dRBTEF LS Hdat
current source circuits generate respectivel c%nstant out put currents
Cor r espondi ng LY EPHE CHGFERLAL TEPBE LEAPF LRESE CEPGRUEERR LEQHT Coo i

swi tch parts_selechs an_i nput of the output current fr£n1each of the
plurality of 1&f\iFedPrdshdeCerPREPtste 8 QUFTght Véﬁflf‘t? FrePBRBAE PiFrgnt

digital video_signal, wherein one of th lurality of, current soyrce
Gl foutts confi SingRLsd gaFs kPR paREPRE ety pi¥pRheand Earedttpor
I nputtin ths_ﬁfn%rq%ﬁcurr%ﬁé?g%vg dn§ig current of the first transistor; a
second means¥tor oI MY ddte VS TagE of the first transistor; 15 a third
TS O St HeRIABRI O P ARG 2,050 B8 s bR g,
Curont o PRl S AR, cHBLEL, S STPANS LachlELDE g BhLoae
COTEY 0% SoREreT A S i, L el BEFERE id pLLEIRR
(o St el PR P A St 808 el AR e
10 is possible to input the control current which is of the larger
current value than the current value of the output current. By
using the control current of larger current value, it is possible
to realize the setting operation of the current source circuit
quickly and accurately because of difficulty of coming under
15 influence etc. of noise. On that account, in case that the output
currents of the same current value are tentatively set, the setting
operation of the current source circuit in the same transistor
type current source circuit gets later than in the multi-gate type
current source circuit. Then, in the same transistor type current
20 source circuit, it isdesirable that the current value of the output
current is made larger than that of the multi-gate type current
source circuit so that the current value of the control current
isenlarged, and the settingoperation of the current source circuit
is carried out quickly and accurately.
25 Also, as described in the embodiment 3, in the multi-gate
type current source circuit, as compared to the same transistor

type current source circuit, varijiation of the output current is

larger. As to the output current of the current source circuit,
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and a drain of the second transistor, 116 wherein the output current

flows as a drain current of the third transistor which gate voltage is the
hel d gate voltage of the second transistor. 5 6. A display device including
a pixel conprising: a plurali of current_source circuits; and a plurality

. t . €
of switch paFR&MoRRetS %“%r‘?f}%%ﬁﬁlwsofth@o}ﬁ’f%ﬁﬁ Inbhipense of thentarigtdon
supplied resgectively to the glurality_of current source circuits, 10
wher ei n the BRPFRNT- sQFr £B3L| REGPERT gehRrGSe &SFetPrvRFIPRb IR AR SRSt
currents corresponding to the constant control currents, wherein each of
the switch p&R¢ §ag'8lcégirfnatnv?lrﬂﬁ1?r‘6ftet’%€téﬁﬁﬂaﬁtse€ur‘fae‘ﬁ'tatf%h?%&Eﬁ Ot PUfe
plurality of current source circuits 15 to a light emitting el enent by a
digital vi deSUETEHal PeGmei HATIRE of 2 t FRe Pttt 198 oty s rethreddy sogrce
circuits congrising: a first transistor;. a first nmeans for selecLiveL¥
i nput ti ng t N Eomt T JPa%oi R Ut AEME St 2B Y e i PR MU de tth&C R pg circuit.
transi stor; second . neans for holding a te voltage of the first,
tranai stor: Ty T8 thETRO i ars it S R ARYEHS SRTaRL Y D58 dsdTA%Pai n
of the first tr i stor; and %gﬁﬁ %o rth ans for setting the t LP
current at atla?gi ecﬁ?’Fié‘?\?PHP e°Fi ongﬂgicéltrEF“\%th%ﬂ' r?‘&%ﬁﬂ‘f‘fgg B the
hel d gate voLtage ang wher ei anothgr one of the B%uralité of, cur entd
source 117 2? cﬁftg BofipP'Psihgn=as 8EohdPPr SHETE r S§HE°g CATPYT an
transi stor which | fo %5 Ao’ SIS LRT-E8e 1 REGenhiAnS! stor:

10 By the foregoing, in the pixel structure of this embodiment,
in case that current values of currents which are outputted by
the same transistor type current source circuit and the multi-gate
type current source circuit of each pixel respectively are made
to differ, it is desirable that the current value of the output

15 current of the same transistor type current source circuit is set
larger as compared to the current value of the output current of
the multi-gate type current source circuit.

It is possible to realize this embodiment by being freely
combined with the embodiment 1 to the embodiment 3.

20

(Embodiment 8)

In this embodiment, a structure and an operation of each
pixel will be described. In addition, a case that each pixel has
two pairs is taken as an example. And, a case that structures

25 of two current source circuits of two pairs are selected from and
combined with structures of the five current source circuits shown

in the embodiment 3 will be described as an example.

Inaddition, afifth combination example, which is different
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a fifth neans for selectively inputting the control 5 current as a drain
current of the second transistor; a sixth nmeans for holding a gate voltage
of the second transistor; a seventh neans for selecting a connection of a
gate and a drain of the second transistor; and 10 wherein the output
current fl of&ons thedfdirstc qorbdnagiophexppple teratdesfountl Gempdration: age
is a part of the held gate voltage of the second transistor. 7 . The

di spl ay devP¥ampdeoflewy b thearRPedifpBE et < e fPedingntied  ofWitlde be
output currents of the plurality of current source circuits are set so as
to be diffefeseribgfh eadtththe Hdd thecombrpatdicexgmpks i eaedxbiashgursestai m
2 , wherein current values of the output currents of the first and second
current soupeErge ¢AFQWit)s ofireve SUTFENESAW P cdrrRrétethat SheduerebbRer. 9
. The di splay device according to claim3 , wherein current val ues of the
out put curr ést thefcunrent apurce\stgrugtinneenf thrisesonidr gtrvgture shawnsdngs
to be different fromeach other. 25 10 . The display device according to
claim4 , whégelfAcurThmether gusrentshursgiddcuddr (pecord cursent sourged
second current source circuits are set so as to be different from each
other. 118 circuitTHes theghayertd e cactiraliigof dhel GHifkins tryptues shewpr ent
val ues of the output currents of the plurality of current source circuits
are set so ap Riyg.IS8Adi f Ferdditicemslate dekepcturg pf thege gurspeny sguvrree
according to claim6 , wherein current values of the output currents of the
plurality oflicgniltatisdivesamereaiin thecenbpdipent 3 o datadil desentrtiom
each other. 13 . The display device according to claim1, wherein current
10 val u&& oWidhebeoamibtedurrents which are input to the plurality of
current source circuits are set so as to be different fromeach other. 14.
The displ ay devi cEldac2ér ghayst dhel Stmuctugieeref nthpepixel of the fifth

combination example. In addition, in Fig,24, the same reference
numerals and signs are given to the same portions as in Fig.10A
andFig.13A. Inaddition, aportionwhich corresponds to the first
15 current source circuit is shown by adding a after the reference
numerals of Fig.10A, and aportionwhichcorresponds to the second
current source circuit is shown by adding b after the reference
numeralsof Fig.13A. Also, descriptionofastructureof theswitch
parts (afirstswitchpartandasecondswitchpart) of therespective

20 pairs will be omitted here by referring to the embodiment 2.
Here, the first current source circuit 102a and the second
current source circuit 102b can share wirings and elements. For
example, signal lines can be shared. For example, a signal line
GNa and a signal line GNb can be shared. Also, a signal line GHa
25 and a signal line GHb can be shared. This structure is shown in
Fig.25A. Also, a current line CLa and a current line CLb can be
shared. This structure is shown in Fig.25B. In addition,

structures of Figs.25A and 25B can be freely combined.
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15 control signals which are input to the first and second current source
circuits are set so as to be different fromeach other. 15 . The display
device according to claim3 , wherein current values of the control
currents which are input to the plurality 20 of current source circuits are
set so as to be dAfWeyepf Fetiinm@f ealsdr curgenthgourep| eireisit dd e émddi ng
to claim4, wherein the control signals which are input to the first and
second curr é9Rb2is thesgaeds inithe epkodistendo3 as The gervent epuncefaigauddch
other. 17 . The display device according to claim5 ( wherein current

val ues of tHR@2@ohsrthe @ameehranghstnrabk¥pe munrrend: spergeueghrewit 11 Fhusef
current source circuits are set so as to be different fromeach other. 18 .
The di spl ay ideviscdegdcobdenghas ditsi wedtingheperratdonr dst cBryikedeousf inhe
control currents which are input to the plurality of current source
circuitsSar synsehropous wbthethef eperation oof cbled swheeh pgart.A ddisei.nghe

nmet hod of a display device conprising a light 10 emtting elenent, a
plurality ofusgensraowmta carciitlia2d aadhe pultitgaye dypevsuchepaspyrce
conprising: a first operation of supplying a constant control current to
each of thecgirgnali.t yTlyis cukt el deuimablg rthat dtsametdinac opgragdoat isn in
whi ch, each of the plurality of current 15 source circuits sets the output
current at gargsheaut dorsymchygnais vdthadpopperasioheoft therswiltteh pent .,
and each of the plurality of switch parts selects an input of the output
current frodlsachcefretie sfiap srangistor BdEnmayobe cannecessary dependingght
emtting elenent, by a digital video signal. 20 20. The driving nethod of

t he di sh? ay upeni eedutverdetigodo cl aim 19, wherein the first operation and

t he second operation are carried simultaneously. 25 21. The driving nethod
of the display delh@pimebstirngtupe of this embodiment, in case that current

values of currents which are outputted by the same transistor type
current source circuit and the multi-gate type current source
circuit of each pixel are made to differ, it is desirable that
15 a current value of an output current of the same transistor type
current source circuit is set larger as compared to a current value
of an output current of themulti-gate type current source circuit.

A reason thereof will be hereinafter described.
It is possible to realize this embodiment by being freely

20 combined with the embodiment 1 to the embodiment 3.

(Embodiment 9)
In this embodiment, shown are four concrete examples in case
that, in the pixel structure of the invention, gray scale is
25 expressed by being combined with the time gray scale system. In
addition, since abasic explanationrelating to the time gray scale
system is carried out in the embodiment 2, the explanation will

be omitted here. In this embodiment, a case of expressing 64 gray
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claim19 , wherein the first operation is carried out when the second
operation is not carried out. 120 22. The driving nethod of the display
devi ce according to claim19, wherein a current value of the control
current to becabpurilB @€ usowrD & G leddaimpidal.ue of the output current in
each of the plurality of current source circuits. 5 23. The driving nethod
of the display devA €eratcoxaiple io stlovinm 18y apipaiopiri.atel el tamlittishigothé he
out put currents of the respective current source circuits are set so as to
be differentoftpat eaciveatbest alfl wialilyeo firtihe agrr@itheduntetdiaratiity lyat
device according to claim19, wherein current values of the control
currents whi ecapexenpids t thd barrespealueg U6 f €Ak Gfitet® £ldwitd Bhaseglset
so as to be different fromeach other. 15 20 25 121
. A(9. A% A9. AthALL APh tA%AS: tA n cA¥IMANAYE AV R8n 88 Av e . A rAtA AL A:A. A% % A
9. A% A A% A A AAAANAAAAAAAAAAAAAAAAAAAAAAAALA.
A A A A A A B4 AmBmANE Aot Frdvefe Ai dd ASIPAVA YW A6 AwdKub%ranidpérfods A. A%
. A% Ae. Ae. Al 3. AHH A . A Any. Aly. An. Al e. Ay. A e. Ay. Ay. Ae. AHy. Al e. Ay. A. A A A Ay.
A. Ay. A-H HG and a ratio of a length (T) of the display period of each sub frame
d>" ano{~ytoj e [V]ca] ca] ca]ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calc
al] ca] cal] caper] salicad eafoajesdneal edalh calflyc 8h{Bfmeans ," &Pla@¥wi in a table
6vG xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] calsp]tral ealbahetlioa] 68] €é LEutrdn ¢ NI gprtied tdHCBY Ca] Gwd£La]€a)l C
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]lca]ca]ca]ca]ca]c
ajJ ca] calien! G } lowing through the light emitting element and the length
ODQ u[ } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] Ca] Ca] Fﬂﬁﬁé@&lﬁ?&i %?]&%ﬂe&a]o@a'f FAcehéFHfsgdlay period, it is possible
TRELL! "=#>#?#} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca]
caj ca] ca] ca] €a] @,ai]f@dgae]@eglcﬁ] @GaQ@].ca] ca] ca] ca] ca] ca] ca] ca! ?#{ ##SF$$$%R4A %
WORWYEN&&&&E&&' |'e" " """ (@A(]((]wmhc™Y] c]ca] ca] ca]ca] ca] ca] ca] ca] cal] ca]ca
] ca] cal ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca] ca]ca]ca]ca]calcalcalcalca! (()7)8)X
) )a)))* *xEE D4 44+, , % &, 0,
-w }wgl gb] Xmhc”Y] ] ca] ca] ca] ca] cal] cal] cal] cal] cal] caU] caU] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] czhg? ia] calcalcaljcaljca w----
WL I8 & ) 1 kI xI111]1 01>1{1}1~11111} xsni c"lelcc] caU] ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca]|Capeoidda] ca] ca] ¢a] ca] ca] ca] ca] da] ca] ca] ca] ca] ca] ca]c
al 11162y223K33333333C4444 5g%h55955' 6766477} ksniig_Z]|] ] ] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] calgahctl ¢al cal cajcal cal ca] ca] cal|ca] ca] ca] ca] ca] ca] ca]
calcal 71 71727 7777$8e88888) 9] 999999 [ 1T 1, Ty 2;
;}xsnid_Z]]]]ca] ca] ca] cla] ca1] cajca]l ga] caq] ca]4ca] ca] B@] cd] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] cla] ca] ca]jca] 1.5 )RC ?7?
?E?b?c?l ?2n???
@ xsnid_Z]]]]ca]ca]ca]cal CZ’] cajlca]l 2a] cd] ca]ﬂca] cal cﬁ] cg] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] cja] c& cajca]

20

A second example is shown. By appropriately determining

the output currents of a plurality of the current source circuits

25 that each pixel has, the current value (I) of the current flowing
through the light emitting element is changed with a ratio of 1:4.

In this moment, one frame period is divided into two sub frame

periods, and a ratio of a length (T) of the display period of each
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Q. @OoAUAAA! BKBBB

CNCCCCCDBDODZDDDDEEEESEeEEE( F{ vgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ( FBFCFdFFF
FOG GGHDHHHHIIE & pdriod ikl ddt tarvediiednkd 18] | |RaltBAF R cAFc)¥H cal ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calcalJ
; KKKKKL CL~LiAViaM: MyNSNINNBIICOGE 'mﬂm@(gnragzﬂ% ééPU&Pea'}IEa?lb calc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calca] ca(l cajc
a] ca! RSHSS%JQFﬂitTte'Eu'IEIEEIdlg&H$HhiHUUM-Vl&/‘nﬁﬂﬁﬁﬁ/\');' it is possible t

W upke [ V] ca] ca] cal] ca] ca] cal] ca] ca] ca] cal] ca] ca] cal] ca] ca] ca] ca]ca] ca]ca]c
a] ca] ca] ca] erp£ed £ afd £ adica} csajaciagd.ca] ca!l

VAN VWANKX7 XDXI XOXTX~XXYGYYYZNZZZ[ J[[[VG\\] R] } xsni d_ZU] ca] ca] ca] ca] ca] ca]
caj] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] cal] ca] ca] ca] ca] ca]
caUcaUca' R ]]"Q*""*_, a___+ s b-b0bb' dcdpf vfff2gpggg8hwhhhi zi {vqgl gb] X] c] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] caU] ca] ca] ca] ca] ca] ca] ca]

o! 0) of oooopp+qg} xsni d_Z] cTalsle] 2a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] cad C%‘;‘ned:‘ cat-ealcpleai g7rwrrr=sjsss!t,t2t3
tHt I tbttt#u\l uuuvZvvvwzZ WnhcrY] e] ] a)J ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] cal] casa] ¢a] cd] ca] ca] ca] ca! - xQxxxxxyDy
zyyyzKzzz{V{{{| U ||| .} s}}yzent |

RS
| ca] ca] g
a] cdldcal

ba] ca] ca
cal€alc

~~~~~ | w1 gb] X] c]ca] ca] cg
ca] ca] cpg ca] ca] ca] ca] ca]

N} xsnid_Z]c]]ca]ca]ca]cg

] caU] ca]

cal ca] c

ca] da] ci
] ca] ca]

] caljca]
a] ca] ca]

h] ca] ca]
cal @ N<

EECTE

cajcalc

] cal ca

a] ca] ca] ca] ca] ca] ca]

cal] ca] ca] ca] ca] ca] ca

Y] c]]ca] ca] ca] ca] ca]
a]J ca] ca] ca] cal] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca
cal] ca] ca] ca] ca] ca] ca] ca]
] ca] ca]ca! Bx; | =

KJQ Xc} xsni d_Z] c]]] ca] ca]calfcajcatcaicajcaicalcajcarcajcal ca] ca] ca] ca] ca] caj
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M 10%& ()-yM 10%& () -y '1094& () -y 10%4& ()-10HU| ||| . }s}}dE

110Hyf M 10%6hé ) irfivwdn thSd-H& (1)1 HE0 A& ch)ibed . 10%44& () - yM 10%H& () - yM 10%4&' ()
-}}; ~~~@IE; 110Hf , &M 10%1&' () -y9%' ! 10%4& () -yF": 1 109K ()- @

#109%1&' () -f LM 10%3 @pari¥d! i9%He cpnTEdE;current which is inputted to each
110HF 1: 1 10%4&' ()-fO0:110%4& ()-f.:110%4& ()-f,:!110%4& ()-*#10%& ()-f
('10%4&' ()- pixel, the current value of the current that the current source
NyoeF10Hf &10% & () - 10HLOH10Hf 9: ! 10%4& () -f7: 1 1094& () -f5:!110%& () - 3#10%H&
() - <EdEaesF10¢f M dDee &eprhipilxEl%w i ts wiltb& allsofvaried. Onthat account,
M10% & ()-f& 10% & ()-10% & () - EdE0eF10HSYM 10% &' () - SF& 10% & () - SsM 10%
& () -1 #10% &térSyicht®h & necesBit@lo R a fr BrMNiFaeEtMES of a structure that
(M10% & ()-S, &!'10% & ()-S9%$9! 10% & ()-S3"9!110% & ()-@

#10% & () - SLApAOS4 g he T R EE@oRBEEDL] @Un&rO) - ¢UOLeBL (]s SHLUMPSA ] )tS-eRchiN &
"()-f,&10% & ()-*#10% & () - & xnbC10H&10% o0& ()- 10\ 10\ 10\s;

10% & () - S9108krert) - BI8E 109008 (¢xBidll el 06F &'sfach? yadZdEmMgC1OHEcU10%wa &1 ( )oeSM 1
0% 0& ()-s-#10% o0& ()-f

M 10% o0& () -hetdRd @y )shioMinl0% o0& () - z?dEnbCLOHSI M 10% o0& () - SyM 10% o0&’ ()
-S& ' 10% o0& () -#10% o0& ()-SM 10% o0& ()-SM 10% o&' () - BSAEmbC1OH@3(L! 10% o0& ()
- S@9! 1% o0& () - SIFRir] @¥ao@le) - BY" 9% 9969 o use a signal line driving
#10% o0& () -Ss& 10% o0& () - BXdEnmbC10H3#10% 0&' () - S2M 10% o0& ()-010% o0& ()-S

. @0% o0& () -Sir@iiliDéf ass {udurE0shodl (i -PatemiGIHSEMMILN O . 200 1o- 33B46 2,

10' o, ;

10% o0&’ () - SHHLéwE ( )Ap@llilchd%ond ( NoSB9D103384566 ) - =dEmbe O HY AP I qat-ifon) 10%
V& ()--#10% & ()-y M10% & ()-yM10% & ()-y '10% & () -

KQIEmbC1OHSAN & 2094 8333J47@, Patent Application No.2001-335917 or Patent
#10N & ()-fL:110% & ()-FfYM10% & ()-f1l0% & ()-fs10% & () - dEnbC1OHS. 9! 10%
& ()-S, 9! 109X )catikiPANG (003 -335918. In short, by setting the output

(& 10% & ()-S, &M 10% & () - S9%$9! 10% & () - X abdE;

110\ 10\ 23&! 108h&er(t) oS Al HUyBA L 118881 110ANY €] rE8yiDBtstlig cOR&r QMW HENtS09! 1
0% & ()-bc'jyZ; 110\ yM 10%&' () - - #10%4&' () -

M 10%4&' () - yM 109418 9)i-B lel GH-H&npltMi t0¥eike rh 101 x@BdE;

110\ 1 109414&' () - yf 10%4&' () -s10%4& () - 10%K () - 109%4& ()-y' ! 10%& () - " adE;

110\ 3(10%H&' () - f, SH0WHE [@ispSarEsviyef PLstBeFHRAY¢nGion, by applying the
#1091&' () -f F1LO%&' () - ZWIE;

110\ 3#10%H& dYot3d4 be)d 61090’ [iné . dDIAHR OLrclOWALL) 18 pS9DUHEE (Yo W u
V710yM 10%4& () -109%4& ()- 10. H. 102



H10. H H 10. H H .f910% H.

H& ()-710%4& ()-f610%4& ()-] vGIEUV710yM f 1 10%4& () - 109H& () - y109%4&' () - - #10
w& () -

1094 () -y1l0%i&' () - $=vdEuV710yM f sM 10%H& () - 10%1&' () - y10%4& () -f ! 10%4& ()
-#109%4& () - ym%ﬁapprqumawm;awgn#nemqn)trpﬁ(q@vw% yoSEvPkxe} - y BYa 0%
H& ()-1"10%4& ()-y MLO%& ()-; cdEUV710yM 610%4& () -

410%&' () - 21U%&me?n9&(}120%-&0§)?iBlQG%@’(‘)h%‘@@WaF)LB%%mmm & (
)-'10% & ()-Sf10% & ()- 10HH 10HH

10HH! 910%-HH80F )ary singeg4g: () - SCAEUV710S9Sf 10% & () -' 10% & () - S&10% & () -' 10%
& ()-sF10n & ()- :10% & () - Go0dEuV710S9f

10% & () -s10% & ()ItS&s0pp8sihle’ tloRe&lipgeSEh DS gnfodimegnh RY( e bag FReEANSIS
, 10% & () - & #10%N & ()-S3(10% & ()- @& 10% & ()-S $&10%N & ()-Y"" 10% & ()-Z?xd
EuV710S9f57! 109ateined Gioth &'he) enboddigien)- 2160 the) empadpant )11.

.10% & () -=LuV710y S10% & ()-10% & ()-yl0% & ()-yM10% & ()- 10\\ 10\\

100\ 1910%\ & ()- [dEuV710y SHI0%N & ()-10% & ()-f 10% & ()-&10% & () -y

10% & () - @10% & () - R6QdEUV710y SfY'10% & ()-S

#10% & ()-f @ 0% &Embodipsing @BIf y&! 10% & ()-s10% & () - O>f dEuV710y

SS. &10% & ()-,10% & ()-&10% & ()-3(10% & ()-S@& 10% & ()-9%10% & ()-fdzPF1
oy In this embodiment, a display system to which the invention
S10\ 10\ 10\ S99!10% & ()-710% & ()-y6Z10% & ()-410% & () - S2MLO% & () - <v: { dEZP
F10y SM 10%#s (3ppiliEai8ti1)- be described.

91 10%4&' ()-:!10%4& ()-109%4& ()-' 10%4& () - { 3cdEZPF10y

SyS: 1 10%8&' () -~ 10%e&'e(,) thedl DSpEaY Fygyenigsaiades-a mangsRwh i civisto%es viidelog ?dE
ZPF10y Sy& !10%4& ()-y&$' ' 10%4& ()-3"10%& () - @

T10%H& () - yoMargaRwhich dre)dapute@- Y ERPRIBplay device, a circuit which
Sy1L:110%4& () -y/'1109%4& () -y-"1109%4& () -y, ' ' 109%4& () -*#10%4& ()-y('!10%K& (
) - PyoeF10y outputs acontrol signal (a clock pulse, a start pulse, etc.) which

Sy 1'10% & () - 10HLOH1OHy9'  10%4&' () -y7:!110%4& ()-y5 ! 10%4& () - 3#10%4& ()-S[ d
EoeF10y SyMiDanpydted |tipodaell JAriniood &incuit of the display device, a
10% & ()-y '10% & ()-M10% & ()-[[ dEoeF10y

SyY10% & () -odntrcgokes (hifchMcof%rele) themooasd (§ofonl 10 & ()-y !10% & ()-V
AdEoeF10y Sy(:!10% & ()-f&M 10% & ()-f9$M 10% & ()-f3"M 10% & ()- @

#10% & (@p-L10% & @p- eBanpbeFdDythe display system is shown in Fig.41. The
S3#10% & ()-f1l:110% & ()-/"10% & ()-f-10% & ()-f,M10% & ()-*#10% & ()-:eFl1
oy display system has, besides the display device, an A/D conversion
Sy:1'10% & ()-ys!'10% & ()-10\V10\10\f9:110% & ()-f7:110% & ()-f5:110% & ()-BU
VAEeF10y Sy MIXBIte @)mémonymedection bwd%ch X ) -a@neaory $¢lgction switch

B, a frame memory 1, a frame memory 2, a controller, a clock signal
generation circuit, and a power source generation circuit.

20 An operation of the display system will be described. The
A/Dconversioncircuit converts the video signal whichwas inputted
tothedisplaysystemintoadigital videosignal. The frame memory
A or the frame memory B stores the digital video signal. Here,
by separately using the frame memory A or the frame memory B with

25 respect to each period (with respect to one frame period, with
respect to each sub frame period), it is possible to take an extra
room in writing a signal to the memory and in reading out a signal

from the memory. The separated use of the frame memory A and the
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10% & () -ys! 10% & () - VUdEeF10y
SFO110% & ()-f3: 1100 & ()-T@!10% & ()-fL 1100 & ()-YHLON & ()-yf'!110% & (
)-:vdEeF10y S)#10% & ()-f'10% & ()-f& 110% & ()-$10% & ()-y "10% & ()-
#10% & () - EFdEeF10y
Sf 5M 10% & (§rame omneny) Bfaan bgoreallzed Mylevasching -tiie porery) selastbon & (
)- LeF10y
S9! 109448 () - SwhooH and theipeprrY Felottben GWAdRh K &he roprypiders’ (31so.
GCdEeF10y Sy:!10%4& ()-s:!10%4& ()-M 10%4& () - 10%4& () - 10%&
M 109H&' () - HEeH@k generation circuit generates a clock signa etc. by a
-109%4& () -y9: 1 10%H& () -yF: 1 10%H& () -ySM 10%4& () - ' 1 10%H& () - | #10%K& () - &ed
EeF10y signal from the controller. The power source generation circuit
Sf,110%4& () - *#10%1& () -y(10%4& () -y& ! 10%H& () - y&S$: ! 10%14&' () - 3" 10%H& () - !
"dEeF10y 5 generates apredetermined power source signal fromthe controller.
SE7:110%4& ()-f5:110%K& ()-3#10%4& ()-y1' 1 10%1& ()-f0: 1 10%& ()-f-:!110%& (
)-% eF10y S The signal which was read out from the memory, the clock signal,
L!109%14& ()-L!10%4& ()-M 10%K&' ()-L!10%4& () - 10HLIOHIOHf 9! 10%14&' () --:'s;
dEeF10y S#10884&boyers0OUHE and 01 @R nDutEE®i®RLte dispden, d(e)‘”-@lﬂ‘%@als@
=QdEeF10y Sf3(M 10%4& ()-f @M 10%1&' () - L$10%H& () -fY'f10%& ()-S
#109%44&' () - f "TROUHL' () - QddEeF10y S3#10%4& ()-f2:!110%4& ()-fOM 10%H& () - f
.M 10%& ()-f,, 11094 () - & #109%4& () - % uVv710 1 10%4& ()-:!10%K ()- 10HH
10HH 10HH 910%HH& In) afiditdope’ the fidspleyigygYem to which the invention was
" &AdEUV710" ys 1 10%& () -M 10%& () -y ! 109%14& () - SH10%4& () -
" 110%48'10) - "apmbgesd (s miogd Bdwrted! Yo Mhe i ygtymyishowReip) FEgodde (Jny ' 11
0%&' () - Y#10%4& ()-TM 10%K () - &g+l dEUV710" I *#109%4& () -y(:!10%K ()-f& ! 10%
H& () -y&S$: ! 1D8ulLyy) systiemlofsel) known every structure, it is possible to
#10%4& () - Aw=dEuV710 !'y5: 1 10%4&' () - 3#10%K' () -f1M 109K ()-f/ 1 10%4& () -y-!
10%14& () - f +MPokgHENe -reption’ te0dse () - yM 109%6& ()-109%& ()- 10 H H 10
H H10 H H y910% H H& ()-y7:!10%& () -
JAEUV710y  y: ! 1098& (p- pdss008R {0 replioebithls -emoiueat by - e g & xeely
M 10%& () - LNdEuV?lOy‘ I'S
#10% & () y ‘comlprgEd Wi-th the0egRodiment] 10v8&L1¢ - PADERNY )12410%& () - & dE
uV710y !y, : 1 109%%& () - & #109%6& ()-3(10%& ()-y@&10%& ()-yL$: ! 10%& ()-yF'M
1090 & )15°/e(deuV710y 17:1109%& ()-5"110%& ()-3#10%& ()-2'110%& ()-y0:!'1
0% & () y.:1109%& ()-f/geFl0y ' !'S
M 10% & () - SM 10%(Emboddmendosls) () - SM 10% & () - 1051051059: ! 109%&' () - TdEeF10
y 1 #10% & ()-S9! 10% & ()-SM 10% & ()-10% & ()-f10% & ()-s@10% & ()- | EdEeF1
Oy ! SY"M 10% & () -The invention can be applied to various electronic devices.
#10% & ()-Ss9!'10% & ()-SI 91 10% & ()-Sy9!'10% & ()-10% & () -

In short, it is possible to apply the structural components of

the invention to a portion which the various electronic devices

20 have and which carries out image display.
An one example of the electronic device of the invention,
cited are a video camera, a digital camera, a goggle type display
(a head mount display), a navigation system, an audio reproduction
device (acar audioset, anaudiocomponent set andsoon), anotebook
25 i:ype personal computer, a game machine, a portable information
terminal (a mobile computer, a portable telephone, a portable type
gamemachine or anelectronicbook, andsoon), an image reproduction

device having a recording medium (to be more precise, an device
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KdEeF10y ! f
& 10N & ()-S,9'100 & ()-& z#10% & ()-f3(& 10% & ()-f @& 10% & () - SL$M 10%
& () - QvZ[ dE;
110\ 10\f9:110% & ()-STM 10% & ()-16:110% & ()-4#10% & ()-210% & () - S&010% &
"()-[\_yZ 11@hich M@ ducest 2098 €oxdifg medium such as DVD etc., and has a
TT1I0%N & ()-yM10% & ()-f 110% & ()-yM 10% & () - 10\\ % dE;
110\ f M 10% &A{$pBY MAE (Qant %pday) iftel 10g&) () ahd! $OWR. ()-f 1 100 & () -
QJE; 110\ SS&M 10% & ()-S M 10% & ()-f1":110% & () -f
#10% & ()-s10% & (In &4034 8OY ) 18yidEpossible to apply the invention to various
110\ S, 2M 10% & () - S&OM 10% &' ()-3.10% & ()-Yy,, Z10% & ()-9*10% & () - SF(10% &
" () - UyoeF1l0\¢l1dOBH&i {9 4¢05¢e% DO 3GV 1064 Bt O ) theSA dEA & {Jridied@e Be¢hronic
410% & ()-\NdEoeF10\ 10%& ()-9! 10%& () -#109%& () -
:1109%& 0) - LAdODEE: () -L! 109%5& () - NRAEOeF10\ | : 1 109%%& ()-y:!10%& ()-s:!10%&
() - &H#10%& ()-M 109%B& ()-109%& () - X dEoeF10\3('!10%& () -, & ' 10%%& ()-9%:!
109%& ()-F":!110% &Y jis&Bossible to realize this embodiment by being freely
#109%B& () - :110%& ()- "edEoeFl1l0\ 3#10%& ()-y2M 10%& ()-0:110%& ()-.'!'10%
5& () -, ' ! 10%sh)nedk ALY &he) embYEEhent0W v&' Che S&HBdOIEN¢nt 105105105y9M 10%
5& ()-7:1109%& ()-6:!1109%& ()-%- pdEeF10\f:110% o0& ()-f:110% o0& ()-f:110% o
& ()-s-#10% o0& ()-f
M 10% o0& ()-fM 10% o0& ()-2r 2dEeF10\ @ L! 10% o0& ()-f Y& 10% o0& ()-Sf9!10% o0& (
) - S9! 10% o0& () - #10Bmkdiment! 16% o0& () - 2u2t dEeF10\ & #10% o0& ()-S
(& 10% o0& ()-S, &9! 10% o0& () - S9%$9! 10% o0& ()-SF" & 10% o0& ()-S #10% o0& () -
| dEeF10M869! 10% o&n rthd+#dD$p I Apvics! dbtheligyeSO8dl Ddhedcyred0%atkde) - S,
3
10% o0&’ () - 9| terer3a i<W oD Vo ek A tesf "iinl e S8 YunaW s may ilon .10 "The® 0 it dBG& 10%
"0& ()-S7& 10% o0& () -[ MIEeF10\ Sy !'10% o0& ()-fs& 10% o0& ()-10% o& ()-f"10% &
"() - @10% o&nfhodimdnitl¥aolop)inivd Eefo® @f a channel length of the current
#10% o0& ()-SOM 10% o0& ()-fF!' 10% 0& ()-SSM 10% o0& ()-f :110% o0& ()-1"' $10% o&
' () - VUdEeF1Bdhinivie] BYangl § ot BEQHtiadl powe ebhetump &l o -oEshhd A¥splafy)desdsid 10%
'0& ()-S3"M 10% o0& () - Y#_dEeF10\ S710% o0& ()-S59! 10% o0&’ () - 3#10% o0& ()-S19!'1
0% o0& () - S/ MakBé s8ppreSséd 1 A g&'t( -inefandtY(ff the operation of the current
F10944& () -f 1 109H& ()-f 1109%4& ()-f ! 10%4& ()- 1000 1000
1000! $916% B YrjceCEaNT19f oF YAl N4 athration region can be maintained will
ST10%H& ()-fM109%H& () -f & 10%4& () -y:!10%& ()-#10%4& () - VAAEUV710f
Ff Y"1 10%1& (Be fdescribed.
#10%44& ()-f :110%& ()-SIM 10%& ()-fyM 10%4& () -f M 10%4& () -\ dEuV710f
Ff3.z10914& () - f, , ThE0&kiSrént Fomiow B4 s B 1e4HhirhS88d @idp1a)y- dedidcd OFE (
) - &n89: dE;
110H10Hf 9&! 10fd-Eh{entBon haSH&pEerates! N0 st utat Qofis egyi-on2 : Ard Y8 drpidl 0%
& ()-:;5{8{yz
110HSM 10% clirnen 1d @Stref@resehedly Uie €p11Mvingifodmi)lasi@ 1 0%bagidi(ti-ohM 10%
'0& ()-10H{/rdE; 110HS
#10% 0&20) - St 18% osied IHALOYs08s (9 ghteIwoktbge SEHPWORS (NoBHlIOLEW.&an- 7WI
dE; 110H@ L! 10% o0& () -*#10% o0& ()- @
(L!10% 0&' ()Coyi'dl @¥teltdnackidiidd pbr( ) nid drte1%ané W )JisTa\chamitel width,
110HS79! 10% o0& () - S5M 10% o0&’ () - 3#10% o0& () -S29! 10% o0& ()-S09!10% o0& ()-@L
110% o0& () - and' #d$eFRl@Hpnnel length, and Vth is a threshold value, and the
M10% & ()-yM 10% & ()-yM 10% & ()-yM 10% & () -10' 010' 010' 0S99! 10% o0& () - $k
* Kk drain current is Id.
dEeF10H#10% & ()-yM 10% & ()-f 110 & ()-f 110% & ()-yM 10% & () - @10% & ()
- 5Q6dEeF10Hf F"': TE0% GCOHN/H(WIOW (/2 10% & ()-11h)
10% & ()-yy:'10% & ()-fM 10% & () - 6u3qdEeF10Hf
.2 110% &5() -, & 16%o8 he BSxhila &, (t-f80844084&0d thaRl (N Sagg thatvalued () -
QdE;
110\ 10\ y9' ! BFAU& Cp- f VEAD%AR (W -dr@!Fiekds’ (1- 38188k &rrie@ B l(Wesf @FLAW &
()-b] UpN 1
#10% & () - - lapdl O\, &wi tholip#dOPeh&i g -updrf 19 %A &g Jof @IE0N & () -! @10% \ & (
)-10\ UW S4f M 10% o& ()-f 110% o0& ()-y:!110% o0& ()- 10 10 10 !'0#10%

Meanwhile, power consumption is comparable to product of
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& ()--1kCHI0%\ & ()--Y'adEr S4f M 10S ! 10% o0& ()-SM 10% o0& () -f!10% o0& ()-fM
10% o0& ()--#10% o0& ()-f :!110% o0& ()-a ZdEr S4f M 10f
#10% o0& ()-Ss9! 10% o0& ()-y1l0% o0& ()-f1l0% o0& ()-f:!110% o0& ()-#10% o0& ()-]& d
Er S4fM 10@, & 10% o0& () -9*#10% o0& () - SF(9! 10% 0&' () - SS&9! 10% o0& ()-S $9! 10%
'0& ()-Sl"& dowrvent)anda veEitsgtM 10YEH9. 54)1’%39&'5(3}5 PGQQ%@&O(‘)W luminance
47z10% o0& ()-S2& 10% o0& () - S&09! 10% o0& () - @B. 9! 10% o0& ()-A } l'eFf M 10y
T110%HE () - yof H04-Right \emitOoHY ¢)ement Qoghey ):hﬁollﬁﬂ.@w ésgqlqt)%mﬁ&w(qr
FLITI"J"Y"dEeFf M 10@0%H& () -yM 10%4&' () -y 11094& () -y 10%4& () -y ! 10%& (
) - @10%HE' () the 'valxers i EBEfid foyedl1098Rig ) iin case that reduction of power
#1094 () -fs 110%4& ()-fM 10%H& ()-fy ! 10%4& () - 10%H& () - ##BSP$$$
0glEeFf M 10f consumption is taken into consideration, it is understood that
.M 109 ()-f,, M 1094 ()-9*#10%1&' () -fF(10%1&' () -f @ ! 10%1&' () - LS&LO0%H& ()
- \ARRSRERNFE | is desired to be lower, and therefore, L is desired to be
110H10Hf OM 10%H& () -f7M 109%4&' () -f 6M 10%H&' () - 4#10%4& () -f2M 10%4& ()-fOM 1
0%& () - &&&' 9f 'a 'sg MUedHWEIES' () - - #10%H&' () -y
M10%H& ()-y '10%4& () -y '109%4& ()-y !'109%& ()-10H 7(x(() D)) dE;
110H f M 10%4& () - fFowWeleM-Rwhen#thedi€alye fo T0Wag's( smallenoiihe ) Liguegmigy ) - )
) *R***+dE; 110Hf , &&! 10%14& () - f 9$M 10%4&' () -fF'M 10%4& () -
#10944& () - f “off thedddd uratinlDefioy isdetting ndE;to be maintained gradually
110HF 2: 1 10%4&" () -fO!1094& ()-f.:1109%4& ()-f, & 10%H& () - & #10%H& () -f3( & 10%
H& ()-,, (-f-due -toyBeFleHyEf4GBAK KLNkOBEGRICOH in BDMEHE, ( Fhée 7opa0atidn of 6: |
10944& () - 3y#10%4&' ()--+. m . .-/ nm dEoceF10Hf : 110% & ()-y:!110% & ()-#10% & () -V
:110% &'10) - ytHel Ot ént y kb D&k &tpnmisten” 1¥l laHt0dFMDHIGE | £ 0RPd&1oW- @he
#10% & ()-fs:!10% & ()-#10% & ()-fyM 10% & ()-y:!10% & ()- 11
2¢222* 3dEoe ¥ - elidied £srmy L)W &nd) thetTeIMgof ) IEls getting gradually
(NllO@&&f() S, &M 10% & () - S9$M 10% & () - *3k33394{444dB4F1 10* \* \1f9z10%
to depend upon Vds. Since the value of Vds is increased based
\ & ()-S79!'10% & ()-f5! 10% & ()-3#10% & ()-S29! 10% & () -f0& 10% & () - 4444! 5¢
5p55gHF1 10*upon \desrebB% o0& {o- ue to deterioration of the light emitting
s10% o0& ()-S '10% o0& ()-fM 10% o0& ()-10% o0& ()- 10* \* \ 10* \*
\ 55, 6| 66617ddrtertl* as* a chain thereof, the value of Id becomes apt to be
\1'SI10% o0& ()-#10% o0& ()-S9! 10% o0& ()-SM 10% o0& ()-SM 10% o0& ()-SM 10% o0& (
) - 17n77 L B8VEScHS#eal 0 tHe: deltSr30radionof) tidy” Didsserel thing element.
#10% 0&' () - @L!' 10% o0& ()-SI 91 10% o0& ()-Sy9! 10% o0& ()-889WU999: dEHF1 10* \*
\! @L! 10% o0& ()-SIn short, it is not desirable that the value of L is too
L91'10% 0& ()-S,,9!10% o0& ()-9*#10% o0& ()-SF(10% o0& ()-S@9! 10% o0& ()-:W:: %
;M n; o; p; dZRMallll* taking the linearity of the saturation region into

consideration, but if too large, it is not possible to suppress

the power consumption. It is most desirable that the value of

20 L is made to be small within a scope that the linearity of the
saturation region can be maintained.

Fig.42 shows a relation of L and AId in a P channel type

TFT at the time of W=4um and Vds=10v. AId is a value which

differentiates Id by L, and comparable to an inclination of Id

25 to L. Thus, the smaller the value of AId is, it means that the

linearity of Id in the saturation region is maintained. And, as

shown in Fig.42, it is understood that, as L is enlarged, the value

of AId is getting drastically smaller from an area that L is
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\ *

\110' 010' 010' 0S9&! 10% o0& () - S8&! 10% o0& () - S6&! 10% o0& () - 4#10% o0& () - S2& 10%
"0& ()-p;{;;;6<}<<dEZPF1 10* \* \If& 10% & ()--#10% & ()-f

1100 & ()-f:110% & ()-10% & ()-fS10% & () - <=l ===>U>dEZPF1 10* \*

\ I SyM 10% & fppfoxididhedy ) roblafh &Thns{ M A0St desx )td MalidHedn( rth&lD¥h&art) ty)>>>
?[ ???dEZPF1 10* \* \!S@M 10% & ()-SL$&! 10% & ()-SY"M10% & ()-S

#10% & () - S of 164 & ghurd tiloh) He&ioh- ?1 Q) GO HdeNcHRARM thart T* is desirable
\1S291'10% & ()-S09! 10% & ()-S

.M 10% & () - 6o, B¢ 1098 &d)ued okl AP oRimad eyl A%0En( an it vidit 8t Buddv BridBy oeF1
10* \*

\1yM 10%&' () - 10\ ZNd.0taBihg tRedd¢WerSebhip &ién 1i8680! daraiflgnatdnhs% dg - BB
/ CBCCCDdEoeF1 10* \* \!fM 10%4& ()-y: ! 10%1& () -#10%4& () -y

10%4& () -9y: | 10Yidlek)irabl&add ' 1() s EmENDEDDS hdEdeEolddt \sfy bothconditions,

VI M 10%4& () -1 109%4&' () -yZ10%4&' () - 10914&' () - 10948 () - f 109%&' () - SEUEEEFQFFd
EoeFl 10* \*it is most desirable that L is 100x10um. In short, by setting

V& #10%4&' ()-f3(:!10%K ()-f, &M 10%4&' () - f LM 10%&' () - F"10%4& () - S

10%4& () - FFQ¥EscdbeoiflL 24879 0in<L.<110um, the power consumption of the display
\1£6310%4&' () -3#10%4&' ()-f2M 10%4&' () -f0: ! 10%4& ()-f.:1109%H& ()-f, M 10%4& (
) - GBHxHy Hz H{ &pipddedtiu<l Aavifig the current source transistor can be suppressed,
\110% & ()-S10% & ()-S9! 10% & () - 10HLOHLOHf 9: ! 109%H& () - 710%4&' () - H;

11 JCIJdEeFladd*yet, the linearity of the current source transistor in the

10 saturation region can be maintained.
It is possible to realize this embodiment by being freely

combined with the embodiment 1 to the embodiment 14.

15 {Embodiment 16)

In this embodiment, shown is a structural example of the
pixel using a driving method for further reducing the luminance
variation which was described in SUMMARY OF THE INVENTION, i.e.,
a driving method for separately using a plurality of the current

20 source circuits which were set at the same output current on the
occasion of expressing the same gray scale.

The pixel shown in this embodiment is of a structure which
has a plurality of current source circuits, and in which a switch
part making pairs with a plurality of the current source circuits

25 is shared. One digital video signal is inputted to each pixel,
and image display is carried out by selectively using a plurality
of the current source circuits. By this means, it is possible

to reduce the number of elements that each pixel has, and to enlarge
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\* \1 @L!10% & ()-S9! 10% & ()-S9! 10% & ()-S9!10% & ()-" @10% & ()-S
9110% & ()-JJ KIKKKBLdABeFl1 10* \* \!pS
#1009 ()-@Q9'10% & ()-SY& 10% & ()-@L!' 10% & ()- @9! 10% & ()-#10% & ()-BLLL
MHMLNNdEeF1 10* \* \!3#10% & 8- @9!10% & ()-*#10% & ({) -@
(9! 10% & () 2EreFmaveararigysoln gofdtipnnNeber Bhixppf the-cyrrent source
\IyM 10% & ()-yM 10% & ()-10:10; 10: @9! 10% & ()-y710% & () - S6MLO% & ()-OO'P
ePPP+QdEeF1cipeults\ vhifh 0shared -the sywkteh( payti 1594 22t ))1igpsoh & mpnper
“110% & ()-yM 10% & ()-+Q QQQ R RRdEeF1 10* \*
\ 11> M 10% &thytffhey mtpyt the sape)gppgtant mwmrent) eachogthes. 1 Mnthorr' () -
RR3SuUSSS9TdEeF1 10* \*
\ 1 & #10% & thefoncasiom of EXpPSEssirgoiixe ERIMe|FFaYIB9R e ( theyeurneng gopyes
#10% & 8 - 9T7TTT_9U{ UUdEeFl 10* \*
\ 1 f6&! 102 &Ciycu#taonizich qutpuipghe FRMSORPRBYARL (GuFrent are separately
L&10% & ()-S, M 10% & (_) - UWWWW_VWuV71
1yM 10% & (ys§fr 103% &hdp- pepnevieyen 1£1bhe quippt curygnts of the current
sourcecircuits are tentativelyvaried, the current flowing through
the light emitting element is temporarily averaged. On that
account, it is possible to visually reduce the variation of the

10 luminance due to variation of the output currents of the current
source circuits between respective pixels.

Fig. 43 shows the structure of the pixel in this embodiment.
In addition, the same reference numerals and signs are given to
the same portions as in Fig.7 and Fig.8.

15 Fig.43A is of a structure that, in the switch parts 10la
and 101b corresponding to the current source circuits 102a and
102b, the switching transistor 301 is shared. Also, Fig.43B is
of astructure that, in the switch parts 101aand 101b corresponding
to the current source circuilts, the switching transistor 301 and

20 the driving transistor 302 are shared. In addition, although not
shown in Fig.43, the deleting transistor 304 which was shown in
the embodiment 2 may be disposed. A way of a connection of the
deleting transistor 304 in the pixel can be made to be the same
as in the embodiment 2.

25 As the current source circuits 102a and 102b, the current
source circuits of the first structure to the fifth structure shown

in the embodiment 3 can be freely applied. But, in the structure

that the switch part making a pair with a plurality of the current
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\1910%\ \& ()-S710% & () - WaWWN XI XdEuV71

IlyMy:110% & ()-TM 100 & ()-TM10% & ()-TM10% & ()--#10% & () -f

M 10% & () -1 XXX0YpYYYdEuV71l 1yM S

#10%A & ()-S M10% & ()-SIM10% & ()-ff: 110N & ()-fs!10% & ()-#10% & () - YOZr
Z~777=[ dEuVFPULERl SLreait R i(s) S&ﬁ#g@%%‘i(n) this embodiment, it is necessary
(10% & ()-S@10% & ()-S9$M 10% & ()-SF'M 10% & ()-=[~[[\ D\ b\\ dEuV71

1yM 710% & €EpPrf he@@W N3 £P0Wre qgrfs%qé%za' apd doMbl Giemselves: ta dave () -
\W\\ Im]]eFl 1yM @ ] )

L! 10% & () - sMumekipn fonisedeckipy-tha qondective gtave pr Huonepranduetivegnnn
.} _dEeFl1

1yM #10% & Erags booyeer the tgmiaal) A amd bbe fermigailoBy &' X Feasqn odegeOf-1
‘@ " adkEeFl 1yM @™ 9!'10% & ()-f

#10% & (3 - @S thet & XY i88nedpEE (Ibhel 4% e lecithe/cortensGoomnnee Idlindmdre]
lyM @

.91 10% & () woiLch! $0ppaies- @ quoent (to Bel ddght (emiddBngoelengntg $ut1 0% & (
) - | bbbé&cf cccccdE;

110: 10: S9&! a0pd-erdl} ity ofl thefcUrre@ig/souymce ¢)1ranlbss 033 and) o2k, (Y @ReL10%
: & ()-ccdFddd eNeyZ; 110: SM 10% o0& ()-s-#10% o0& ()-S

M 10% o0& () ssMtchpad vhichResdispESEso& plundl Neeoffidfe cyErent source
110: Sy9! 10% o0& ()-S9! 10% o0& () -#10% o0& ()-SM 10% o0& ()-SM 10% o0& () - S& 10%
0& ()-f gWggiredEL$10: S@&! 10% 0&' () - SL$&! 10% o0& () -yY"'10% o0& () -f

10% 0& ()-S & 10% o0& ()-SI 91 10% o& ()-hhi UiiijdE;

110: 4#1096 0&' () - SEoriemensl €, 180the Erhsglimeng 3, as to the current source

10' 010' 010" c32u10% ok the SEooNd%stndqurfes&bl e dE fth skTRkkhde | siEsFmldnf M 1
0%1& ()-fM10%&' ()-fM 10%1& () - @10%& () -

109448 () - f 1E6%E&- 1P~ | I InRhZmi R So o, | Ie/eBrEen E¥ourgejdl (quiftS1 AR JHgel - f * M
F109%4& () -1 #10%4&' () -fyM 10%4& () - nYnnnnd4ovodEeF10: *#10%1& () -

(10944& () - f has1obpREvCt Bgn | Aavieelectinovtheosandici@dve state or the non
y#10%4&' () - vooolppp, gaBeF10: f 7& 10%4& ()-f5:1109%4& () -! pl#10%H& ()-f0:!110%
H& () -f-:! 1ceRduCrive: dtivaRetyeenqridegbquuinaE?efn0 . the terminal B. That

M 10%4&' ()-10%4& ()-yS10%H& () -yM 10%4& () - 1OHLOH1OHf 9& 10%&' () - ErrrsCsssd
EeF10: "19%H&'s( )irf the owHEen} -soVrt@gdd quityof S0FRE {ruoMre) iRty ockagIpR’ () -
ssCttttudEeF10: fY":110%& ()-S #1094 () -y

10948 () - yl off18hEkserting! opest{9n 1004idi€ )cunnant( \§onrdee Eligcfuit!, 189S () - f
, 11098 () - & #10%& () -y3(' 1 10%4& () -, &M 10%&' () - f L$! 10%4&' () - vv&W wwwv* X
+x, XdE; possible to turn in the non conductive state between the terminal
110HIOHf 9: ' 10%4&' () - 7& 109%4& ()-f6:!10%4& () - 3#10%4& ()-y2! 109%4& ()-y0' 10
U () -, X- X Phrond FheyeanirG B0 @ad on -thel0osRs{9n of carrying out the image

M 10%4& ()-M 10%4& ()-M 10%1& () - M 10%&' () - 10Hyy! zazzz( {dE;

110Hyf : ! 10964 'sp)lay’, | 104 POSsALASHES (Jurn HgogRe( Fondaa O (Hateobeikwern({i {
{{-]1mM|dE 110Hf , & 10%& ()-f9%:!10%& ()-yF":!110%& ()-S

#10%1&' 29 - y the10341#i (a1 wand %eit ¢dmindiGE) } @iEone hand, in the embodiment
110HF 2: 1 10%4&" ()-f0: 110%& ()-f. M 10%4& () -y, : ! 10%4& () - & #10%& () -

(109& () - ~Gv~a$ yioe EheHpur @9k &ource0el 06N OEyeE Ith@VERL ¢ ¥ -t dciomget shpwh6: | 1
09%1& () - 3#109%1& () -] 7qdEoeF10Hf & 100 & () -&10% & ()-3 10% & () -y

M 10% & () - WM AgARety- yMidongrént Sodicecflotiiit 10% BE$91f Hoe8W&L have: | 10
NE& ()-#10%N & ()-TM 10N & ()-f 110% & ()-7?: zdEOeF10HSF( & 10% & () -f @& ! 10%
& ()-"$10% &he) fBinctivng for fselecting the conductive state or the non
#10% & () - SsM 10% &' () - BQDEoeF10H4z#10% &' () - S29! 10% &' () - &010% &' () - S3. 10%
V& ()-S,, M toudéct)lve st Betyeeh dE0ERrnindd & ahdytifiel ferdihal H\ 1Thao\ S99
F'10% & ()-810% & ()-f6!10% & ()- VAEeF10H M 10% & ()-fTM10% & ()-y:!10% & (
) - #10% 25 () 4¢, in the current source circuit of such structure, on the occasion
10% & ()-TM10% & ()-b"dEeF10Hf s: 1 10% & ()-f:110% & ()-f:110% & ()-f:!10% &
" () - y#10% &'of) tlid/sEAMi&'g( 9 péBaycitaat dFHt & T n(t) s S ¢d @AnrRuit- AHEQN 0B & ()
-FTS 10N & ()-FY'&10% & ()-f

#10% & () - OocdhsEdOHIHEEATDPAEG Ot AHEOUNEYE PisDeABY0 W &L § Yinf BRE copR&tiye3. 10
NE& ()-S,,10% & ()-7vSeF10H M 10% & ()-' 10% & ()-fS10% & ()-10\ 10\ 10\ S99! 10
%N & ()-S89! st & Vo t&deretiid HermiDA LA (JnEMH) Megminafl: B109BH8A) -inVcabés & (
)-#10% & ()-S M 10% & () - [ _dEeF10Hf 109

#10% & ()-Ss9!'10% & ()-S'10% & ()-f& 10% & ()-SM 10% & ()-#10% & () - _wW2t dEe
F10HS,, 91 10% & ()-9*#10% & ()-S3(9'10% & ()-f @&& 10% & ()-L$10% & ()-SI " 10
N& ()-#kdEeF10HS8@ 0% & () - S69! 10% & () - 4#10% & () - S2& 10% & () - S&09! 10% &
"()-S .9110% & () - DEFG uV710f

M10% & ()-f 110 & ()-f 110% & ()-y '10% & ()- 10 \ \ 10 \ \ 10 \ \!910%\



\ & ()-;| BdEuV710f
M#10% & ()-f:110% & ()-FTM10% & ()-TM10% & ()-f 110% & ()- @10% & () - YdEu
V710f Mf1"310% & ()-f
#10% & ()-fs! 10% & ()-' 10% & ()-S910% & ()-fM 10% & () - 9~YdEuV710f
M f 3. :110% &ha}-the @argent 960D0% &XYCUR as1shprn (In BIu8191 054 8s€d as$iDoA & (
) - Y* hdE:
110\ 10\ SOM ¢ovrent )sq8-ael @iwguif- pEtHOMie]) of 41k enhodiment)@sgsShPpwisL0&!
10% & ()-) k8xyZ; 110\ SM 10% o0& ()-#10% o& ()-f
M 10% 0& () 1niPigpa4sR thetrs] HO% RECEYsitY 100 bgPoye POVRiFdRr controlling
110\ Sf M 10% o0& ()-fs:!110% o0& ()-#10% o0& ()-SM 10% o0& ()-SM 10% o0& ()-f:!10%
' 0& ()->~" htEe IdonB 1AM V) @GN o - OFIDIG iy € )stgtegibetveen )th® terminal A
#10% o0& ()-S M 10% o0& () - SYM 10% o&' () - h+ndE;
110\ S29!5.0%0&’ {he IGIMHORIOR' ¢F -the) redMecdiye- Snorenys sRYJe CHICWLEE by - S
(9!'10% o0& ()-2u& dV71010%4& ()- 10G oG o 10G oG o 10G oG o! S910%:5 oG
0& () - S79! 1895 b8nd) - WsDEH 004 ok {HersumtoBred (HhegdigEdwl]l Oileo0smena)-y! 10%&
() -- #1098 () -y
M 10948 () - yM 109#H& e \pilxEQYEE Ethe dht dECTL@yof 10044 efipodimedyia0Ying ! 10%
H&' ()-#10%—!&' ()-y:110%4& ()-y!10%4& ()-', 1+ dEAV710f F(:!10%4&' () -f S&: ! 10%4&
'()- " $: 1 1086@x(T)od EhaLOMHRS Y yng AR (lony 009 Chrrent EPmLE circult
4#10%—!& ()-y,2"110%4& ()-f&0:1109%4& ()-f3.:110%& ()-y@' ! 10%4& () - L*#10%H&
"()-[, eF10f UL 08K & (DLUCALIGM QE( Fhe OGLOFANE: 8 ABAR (TR whi rhy 85a 066 ()
-, JFQdEeF10f 10 & ()-S '10% & ()-fM 10% & ()--#10% & () -
10% & (10 f 168k &8¢ taly [paEdF16f cd0pd&d (Jutf,| At sy BOo$Fihle | i Wag'ry) ofitl 1I0eA & (
)-#10% & ()-10% & () - LRAEeF10& #10% & ()-S3(M10% & ()-f @& '10% & ()-fLS$:!'1
0% & ()-fY'dispraw ¢perfatikdiby (piRg another current source circuit. On
| dEeF10S69! 10% & () -4z#10% & () -S2M 10% & () -S09!10% & ()-S
.M 10% & () tisaMa@sdugit(,) ipl théee pAiGel! 4 00fEL Ye :0f] ODGHE' €nbadingSsis evenOlf 0\ 10
\'S99! 10% & ()-S79!' 10% & () - M\ dEeF10yM 10%4& () -yM 10%4& () -y' ! 10%K ()-10%
H& ()- 10%88€43-is the(9gid gnt soTdEeli)Puit of the second structure to the
#1094& () - &10%& () -f110%4& () -yy: ! 109%4& () -y: ! 109%4& () - #10%4& () - PPdEeF10
f, M 10%4& (¥l EOOGuE trey Bl icH (94MNOY - gy KiMHEhe) s GMd OHe&iat)jion YoM 10%
H& () - PXdEeF10y7: ! 109%& () -f6M 1091& () - 4#109%1& () -f2M 10%4& () -fO0: ! 109%H& (
) - . 115%8h¢ cusrepltefciffce circuit and the current output at the same time,
10% o0& ()-fM 10% o0& ()-fM 10% o0& ()-fM 10% o0& ()-10HLOHIOHy9' ! 10%1&' () - 064;
dEeF10SM 1084 ai& ppsSibledt o&arrySvhtOthe &etitinpOopesat)osMil @HeodutYesi@ 10%
1o& () -
| BAEeF10SF( 961086 o0&l ¥guftS&sidl GHeo 8ispl8Y$Opedutddn( ptSthe! $80k 0BIig - y
#10% o0& () - Ss9! 10% o0& () - XdEeF104#10% o0& () - S29! 10% 0&' () - S&0& 10% o&' () - 3.
10% 0& () - @@ 10% B/ i(s) pos#1ble 0% (Deaigel 0hik 109boinidnt Myl D%iog fiedly 010"
010' 0S99! 10% o0& ()-S89! 10% o0& ()-610% o0& () - XodEeF10SM 10% o0& () - SM 10% o&
() - SM 10% oéorihimed: Wb &g embodiment 1 to the embodiment 15.
110% 0&' ()-f:110% o0& ()-! YQAdEEF10SL9! 10% o0& () - SY9! 10% o0&’ () - Sy9! 10% o&' ()
-Ss9! 1028 0&' () -#10% o0& ()-SM 10% o0&’ () - QVdEeF10&* z#10% o0& () - @
(110% o0& ()- @ &9! 10% o0& ()-SL$& 10% o0& ()-@"9!10% o0& ()-S
#10% 0&' () - U dEe RIEMEBR ib@Xto & 7() - 3#10% 0&' () - @9! 10% 0&' () - @& 10% 0&' () - @
91'10% 0&' ()-Yy, 10% o0& ()-"\eF10fM 10% o0& ()-fM 10% o0& ()-f& 10% o0& ()-10' 010
'010' 0@®&! 10% o0& X1 +tOi&! éx@l%tm&le(r)t WsBeWwb0S8 ) exatip L &- HRd dlie( 3tEhdO8b@& ()
-f:110% o0& ()-#10% o& ()-f :110% o0& ()-\ _dEeF10f
#10% o0& () -ofl e &wikcSl ﬁ@% GdoWn- $y19Fi@9/8 a& @pp3eed0td o€ pikbE1Ye b &S -
dEeFlO@ 91 10% o0& () - & #10% o0& ()- @B(9! 10% o0& () - @&L! 10% o0& () - SL$&! 10% 0&
"()- @"L! 108t o&E€yEe \ shralire B0 B3 D0 %0A&L'1h) -t ehbosdden)- 4$10% o0& () - @9! 10%
0& ()-@9! 10% 0& ()-@. 9! 10% o0& () - >QuV710y
:110% @& () - yM 10fhefikplyMARMR 6F -thils] 8fbodinent iGoshd@mdn Fig. 44A.
1000! #910%00&' () - HAEUV710y
(1 #10% 0& (Infaddi®hans (thef 8 Wer Henae hid¢rad&s(ang dilditd afe( yitdo%N @& ()
- SdEuV710y ('fF'T10% 0& ()-@
z#10% o0&’ () tivk X Ao {i)on¥1a%0 0] K¥)gf3 | 0PRSS .(YoA,S 80 ¥he&ié $e Wiiail Oy
1S & 10%0& ()-S, & 10% o0& () -*#10% o0& () -f
(& 10% 0&' (th& &9f WKLo PniB$EAY U 9, the(B4ED 0GB a's tF¥Hc thEU3 1043
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0& ()-S7& 10% o0& ()-S5!10% o0& ()-3#10% o0& ()-S2& 10% o0& ()-SO0!10% o0& ()-+ng
H71 10G oG o! s-#10%& ()-S 9'10% & ()-S'10% & ()-f 110% & ()-&10% & () -
10G oG o 10G oG o+f/ ndEH71 10G oG

0O!S M1I0% & ()-YH#I0N & ()-SFM10% & ()-Ss '10% & ()-S '10% & g:)-S‘ 110% & ()
-mwdEH71 106he@nndsegnd 1 gathode of] phe gight emitting element in Fig.44A
#10% & ()-S9!10% & ()-SF9! 10% & ()-SSM 10% & () - 6y@EH71 10G oG

0! S/ 9! 10% & ypsSrevessed (3s Spwmodrg' {Hg 440 & () - S(9! 10% & () - S&M 10% & (
)-EdaSE71 1 10\\ 10\\

10\\!-910% \ & () - SYB1HEPQsE)bIsstagvsEl {3e ThigorrbeJimgnt tnobeing- fraebE71
1 10\\Ss!10% o0& ()- @10% o0& ()-f

T110% o0& () - tombinedwith f the ey imert 11 39 d&e( pmbeddmSE¥116-10\\ S

#10% o0& ()- ' 10% o0& ()-SY10% o0& ()-SFfM 10% o0& ()-SsM 10% o&' () -1 #10% o& () -
c*i dESE71 1 10\\, 1Dvotdwe Qisplew dgvige @f the invention, since the current
("110% 0& ()-S, &' 10% o0& () - S9$%& 10% o&' ()-SF"M 10% o0& ()- Ut 1dESE71 1

10\ \ S79! 10% 6&o¢ingSgdinpmgin &he) 1 8gh Dosrpikt {ings2lement can be maintained to

10% 0& ()-S09! 10% 0& ()- @ & 10% o0& ()-1rstu9{eFl 1 10\\y
be the predetermined constant current on the occasion of carrying

out the image display, it is possible to have it emitted light
with constant luminance regardless of the change of the current

10 characteristic due to deterioration etc. of the light emitting
element. Also, by selecting the ON state or the OFF state of the
switch part by the digital video signal, the light emission state
or the non light emission state of each pixel is selected. On
that account, it is possible to speed up writing of the video signal

15 to the pixel. Furthermore, in the pixel in which the non light
emission state was selected by the video signal, since the current
which is inputted to the light emitting element is completely
blocked by the switch part, it is possible to realize accurate
gray scale expression.

20 In the conventional current writing type analog systempixel
structure, there was the necessity to lessen the current which
is inputted to the pixel according to the luminance. On that
account, there was the problem that the influence of noise is large.
On one hand, in the pixel structure of the display device of the

25 invention, if the current value of the constant current flowing
through the current source circuit is set larger to some extend,
it is possible to reduce the influence of noise.

Also, it is possible to have the light emitting element
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110 & ()-f& 10% & ()-f 1 10% & ()-y:!110% & ()-10" 010" 010' 0S9&! 10% o0& ()-{ @
dEeF1l 1

10V\#10% & ()-TM10% & ()-TM10% & ()-f:110% & ()-y: ! 10% & ()--#10% & () - 8{
BGdEeF1 1 10\\SF"M 10% & ()-S

#10% & () - f ~ endeA€d (ighY: wilOyic@nE)taht! hoRArginde FeghtOVe S5 Of- Chapde bt flhe
10\\ 3#10% & ()-S2M 10% & () -010% & ()-f.Z10% & ()-f,:110% & () -*#10% & ()-7
z{|}eF1 1 current characteristic due to deterioration etc., and a speed of
10\\yM 10%4&' () -yM 10%4& () - 10\ 10\ 10\ f 9&! 10% & () -f7& 10% & () -f5& 10% & ()
- CFdEeF1 1 19rifind 8%AGNE@)L- vk 20BGHE xE)L- YVF A0 ¥H&nEd) i t #4 PUESib)leyto express

M 10%H& () -yM 10%4& () - PdEeF1 1

10\ \ f LM 10%-&c¢yr4 Vi gniigi& c@lef, S&hd044181 € ) pod s 144K ProlvAdevkle (JidylHpas
()-RdEeF1 1

10\ \ * #10%&' ¢@vice WitHEHEW Cosfitiandmail &) s £ 246 hh A AR ()i gt B d fhe@eof .

| 10944&' () - Z] dEeF1 1

10V\F5: 110948 () - 3#10%44&' () -f1: 1 109%4& () -f/:110%4& () -f-:1210%4& () -f+:!10%
& ()-*+,-ceFl 1

10\\y 110% & ()-&10% & ()-f10% & () - 10HLOHLOHY9' I 10%4&' () -y7' ' 10%K& () -(i-m
dEeF1 1 10\\f 110% & ()-f 110% & ()-f 110% & ()-f 110N & ()--#10% & ()-Vy
'110% & ()-nbxdEeF1 1 10\\S

10% & ()-fL:110% & ()-fYM 10% & ()-ffM 10% & ()-fsM 10% & () -#10% & ()-R dE
eF1 1 10\\, 10% & ()-*410% & ()-S

(M10% & ()-f, & 110% & ()-S9$M 10% & ()-F"10% & ()-: LdEeFl1 1

10\\ S7& 10% & ()-f5:110% & () -3#10% & ()-f1& 10% & ()-fOM 10% & ()-S-M 10%
& ()-CeFl 1 10\\f

109% o0& ()-f 110% o0& ()-f 110% o0& ()-f !110% o0& ()-10\10\10\f9:!110% & ()-K
MiEeF1 1
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100\ | #10% o0& ()-fyM 10% o0& ()-fM 10% o0& ()-S 110% o0& ()-f 110% o0& ()- @10%
0& ()-MlEeF1 1 10\\S3"M 10% o0& () - @

#10% o0& ()-SLM 10% o0& ()-SYM 10% o0& ()-Sf 110% o0& ()-f M 10% o0& () - U] dEeF1
1 10\\S-91'10% o0& ()-@ & 10% o0& ()-*#10% 0& ()-S

(& 10% o0& ( Whe&MisO%ledmed- £8$&! 10% o0& () - a& (dE;

110' 010" 0o@9! 10% 0&' () - S79! 10% o0& () -S59! 10% 0&' () - 3#10% o0& () - @L! 10% o&' (
)-S/9110% o0& ()-()) @Z; 110" o! 1094&' () - - #10%4& () -

T10%H& () -M 10%& () - M 10%& () - M 10%4& () - 10" o@IE; 110" oS

#10944&' () - ysM 1094H&' A) d#$pI@R d¢vicd DRt yding Bo@Wage(l) coNPrdedERI¢ ) - CLdE;
110" of , S10%H&' () - *#1094&' () -y (:!'1094& () - &10%& () - y9%$z

10%4&' () -yF":!110%4& () -anplgrality of current source circuits; and

110" of 7: 1 10%4&' () -f5: 1 10%1& () - 3#10%4&' () - 1:110%4& () -fOM 10%1& () - - 10%H&
() -, neF19' oS a plurality of switch parts,

1109 () -F & 109H& ()-S 110%4& () -S 1 109%H& () - LOH1IOHLO0Hf 9: ! 10%4&' () - 3\ HdEe
F10' o#10%14& ()-S wherein apluralityof constant control currentsare supplied

10%4& ()-TM 1091& () -' 10%H& () - S10%4& () - - #109%H& () - HUDEeF10' of Y": ! 10%4& ()

-f respectively to the plurality of current source circuits, wherein
#10%4&' () -fs10%& ()-fl:110%4& ()-fy! 10%4& ()-f:!10%4& () - YAEeF10' 04#10%&
()-f,,: ! 10%4Re(quirent] 00RELE ifrg it s ARG TE)of ¥@E DMNG 1Y) con LA oMP Y - FeF
10' oM 109%6& () - !109%& () - 10H1OH10Hy9' ! 10%4& () - 710%&' () - y610%1& () - OSdEeF
10' oM 10%&'cirrnteyEarEpspondisg’ {9 -the @@ @nt Mont¥dE' Chrrenrdssangd- X
dEeF10' oyLM 109%6& ()-VY:!110%& ()-f:!110%& ()-sM 10%& () - &#10%& () - 10%&
()- "d#YeEeF10' o*wheve&n(gagh of the switch parts selects an input of the
(M 10%& ()-y, &M 10%& () -y9$M 109%6&' () -yF'M 10%& () - &@ z#109%&' ()-g' 7 w
dEeF10' oy5: oL@PBE qUEramtBman ¢3cly of G & lurald ty @ gntysoungegirepiys . 1 10
%& ()- B~bClO'of ' 110% & ()-10% & ()- 105 105 105;

1096& () - yoE0ehaightygmit0daa’ ¢lemenirdy G sHigitedy gidpof sigpned & ()-y: ! 10%
& ()-#10% & ()-vy

M 10% & ()-yM 10% & () - +f (kdEbCL0' of *: 1 10% & ()-fl:110% & ()-fy:!10% & ()-f
M10% & ()-#10% & ()-f&10% & () - k. 0dEbC10 0&* 10% & ()-S3(9'10% & ()-f@&:!'10
% & ()-SL$9! 10% &2¢ ) Af §1splavs @eYices aorpriging:

bdEbC10' 0S6&! 10% & () - 3#10% & () - S29! 10% & () - S09! 10% & () -

.9110% &5 () -, 10% &t ( lebab et bilavi &t iinp) Eementy! 10968 () 10\ 10\ 10\ S99!
10% & ()-S?&! 10% & () - GdEeF10' oM 109%6& () -109%& ()-'!'10%& ()- !'10%& ()- @
1098 () - 10%&' (p- GJ¥B&FrOirggnt source circuit connected to the 1light
#10%5& ()-"110%& ()-1M109%& ()-y:!10%& ()-M 109%& () - &#10%& () - 8| dEeF10

oy, : ! 10%b&enit&ingoedenent 3thrauap & (Hing@MWIAHDE () - L$10%& () - F* 109%&' ()
-E. 0dEeF10 07'110%& ()-6109%& ()-310%& ()-2'1109%& ()-0'"110%& ()-y
.M 109%& () - o4weFa0sgcond current source circuit connected to the light
1109 ()-: 1109 ()-:'109& ()-'!'10%& ()-1051051059'! 109%6& () - 38sdEeF10' o #1
0% ()-:!10%Ritringoglenenoghyqugh 1@oeqonds spidchy - apdndEeF10' oY" & 10%& ()
-LS #109%&' ()- 109 ()-1!'10%& ()-y9! 109 ()-s!10%& ()-m
dEeF10' 30 & 10%&' (3-PEVeDIROYTCOZEHIDNIR' () - 3( & 10%&' () -, &&! 109& () - L$9! 10%&
()- ,rHjrrrs"yr~""dg
110109&! 109%&’ () - 7€hape@n (saisl fovgt(IndFJertOygl CRrIeVYEE QUraRl OB COLLS  Ared ###
yZ; 11010% o0& ()-s 10% o0& ()-S
9! 10% o0& () c8hhe0¥edPqtweltl thesldarht) ersM iy edenyn t GrEl HES HOMPE, 19@Se
#10% o0& ()-3@! 10% o0& ()-#10% o& ()-S9! 10% o0& ()-S9! 10% o& ()-S9!10% o& () -
(&0&&&/ 't ' dEpe,
110y, 10% o0& () - & g#10% o0& () - @B(! 10% o0& () - S@! 10% o0& () - @Q-$9! 10% o0& () - SY"
110% o0& ()-''/(q(via¥eEn a first control signal is input to the first current
110S7F10% o0& () - @& 10% o0& () - 3#10% o0& ()-S2! 10% o& ()-SO0!10% o0& ()- @
.91 10% 2%’ ( pourpe¥ye)iy apda/segond control signal is input to the second
&10% & ()-fS10% & ()-f 110% & ()-f 110% & ()- 1000 1000
1000! 6910%0c&rEenB* seurfe dEoNFLY, and
& FM 10% & ()-fSM 10% & ()-L' 10% & () - Y#10% & ()-fM 10% & () - @10% & () -
-h---, . dEUV710 &S{M1e%h & (Firs&: 106k & (Indls:ils]l 0opEL (§o ftheMELBS 85I tch
#1100 & ()-f9& 10% & ()-,.R .. /./mdEuV710
&3#10% &' () ah@@0%e&ONY - F1ded 0sARED -ifs -:ilnmx% &o( thel1gecand) swibeh & ()-m//0
0102030x00eF10
&9! 10%%& ()- !'109%& ()-10\10\10\y9'! 10%& () f7&1 10% & ()-f5& 10% & ()-0091
112&2dEeF10



&L! 1096& ()-L! 1096& ()- ! 1096& () - #10%& () -

9! 10%& ()-' 1096& () - G2223E333dEeF10

&M 10%&' ()-FM 109%%& ()-SM 109%6& ()-"109%%& ()-9l z109%6& ()-y& 109%& ()-3
AKA4444dEeF10 & 10%& () - (410%& ()- &10%& () - &$109%6& ()-3":! 109%& () - &@
#lO%S&T()-45:5~556E66EéF§91aY device including a pixel comprising:

&5' 110%& () - 3#10%& ()-1'!109%& ()-y0:!10%& ()--109%& ()-, mO0Y%& ()- E6266
6666<77uV710yM 10%44&' () @yRADBAKREY )afy Mupgand Spureg55irggsts;: and

1055! 9109658&' () - 7

1096& () - 7788S888dEuV718yM-eR2 HDUHS R )swWi-ichoBAZtE). - 109448 () - y10%4& () - - #10%
H& ()-y :!10%4& ()-89b999. : p: dEUV710yM S

#1098 () - f M 10%BetRinjapiogadity-afcongbamt ¢onmlogelys anespRrpijed: : : ;

[;

. : dEuV7 19y Mrespegisigely- &oy e pkarali ey 19D muEent @rureeymdrenit$10%H& () -
fY'"109%4& ()-; <f<<<</=dEuV710yMy7!10%& ()-610%& ()-4

10948 () -f2:!10%®hereln! UeERTERRE  SOWMEBRHELEPUL g genenate-PeEpeFfldyRly
10% & ()-yM10% & ()-yM 10% & ()-yM 10% & () - 10H10H10Hy9

10%4&' () - O>soRskaniEeriDyl Surergd ForyresRe0d BRI (o 1Und gopptantooeBLLyly10%
\& ()--#10% & () - ??@@AAEeF10yM f &$&! 10% & ()-f3":110% & ()- @

#10% & () - f cRrgomp&s()-fF:. | 10% & ()-fSM 10% & () - AJAAABRBBJEeF10yM S/ 9! 10% &
"()-f-& 109 & ()-S, 9! 10% & ()-*#10% & ()-S(9!'10% & ()-f & ! 10% & () - BBB/ CoCC
CCCdZPF10yM 10\ 10vherehr! aaoh £F ths7 gwitohepayt s550 hephse'an) 1nputops the S181
0% & () - CC=D} DDD<EJEZPF10yM S 10% & () - @10% & () -f

T 110% &19) - putpgcmrrentsinamweaeh £ the plowrgldfy of RS FFRNAFE¢ byan 559! 10%
V& ()-f M 10% & ()-1#10% & ()-fyM 10% & ()-Ss9! 10% & () - &10% & () - FFGTGGEGHd
EZPF10yM S&VP1694-&9h) - smbivt 1ng9s @lenen3'by PRAIGitplariden gigpal)

10% & ()-fFM 10% & () - HTHHHH7I } | dEZPF10yM f 1& 10% & () -y/ ' 10% & () - S-310% &
"()-S, M 10% & () - vheoedw' ¢aclsafl they plurality g RIrResEFSOUNCe  C1DoRkts) - 10
\10\ 10\ f9& 10% & ()-f7& 10% & ()-S59! 10% & () -3z#10% & () - JIKHKYKKKLdEoeF10y
M yM 10%H&' CPMPTisesws () - - #10%H& () -y

10%4& () -yM 1094&' () -y ! 1094& () - L] LLL, MKMWEoeF10yM | 10%4&' () - fy3109& () -
y: 1 10%4& () -#10%4& () - y2! wospeighan:: | 10%4& () - MVNI NNN

QdEoeF10yM f3(:! 10948 () -f @M 10%4& () -yL$' ' 10%4& ()-fF"! 10%4& ()-S
#10%H&j{§_y‘;!10%H&j()_a first means for selectively inputting the control
OO00OPQPPdE0eF10yM 3#10%H&' () -f2: 110%4& () -f0: 1 109%4& () -f. & 1094& ()-f,: 110
%8 () - & #1G9FEEeR) - PPQR PR T EXRFEIUy MEVIthenutgappistenos & () - 10HIOHIOH 9: 11
0% ()-T7& 10%H& ()-f6:!10%& () - QRYRRSS( TdEeF10yM ysM 10% & () -1 #10% & ()
-yM 10% & () - @10% & ()2 QoA gans for holding a gate voltage of the

10 & ()-(Tj TTTOUeUUdEeF10yM 9$10% & ()-f3"FI10% & ()- @

#10% & () - f ERPROIFROE)-f YM 10% & () -yf!10% & () - UU Vi VW. WIEeF10yM f 0: | 10%
& ()-f.& 10% & ()-f,:110% & ()-*#10% & ()-f

(:110% & ()-f&M 10% & (9-t.hmn&/\me' RNRK KPR ngeiFert ygvial Conpe et \ipogef 0sa gate - y 7!
10% & ()-T5& 10% & ()-3#10% & ()-f1nl0% & () - MXXX3YuYYYdEZPF10yM yM 10% &' (
)__#1og§®;(ynﬂ a drain of the transistor; and

110N & ()-F 110% & ()-y 110% & ()-fs! 10% & () - YWZ_Z27777ZdEZPF10yM y10% & ()
-ml0% & ()-10% & () - f 103afeynthereang £9rfagbhing tiE putputy eEXPEDyas @10%
& ()-fL$ 10% & ()-fY':110% & ()-S

#10% & () - f Araipugrent ¢f thgohmnsisnor\ yii¢h ¢geZzPEEDYMISIM tineheld)Idte® | 10%
V& ()-f. & 10% & ()-f, & 10% & ()-& #10% & ()-f3(:!10% & () -]+ "nAAAAAAAGYNCLO
y 10\ 10\ 1@pitage.

10% & ()-S910% & ()-f7& 10% & ()-f6& 10% & ()-3#10% & ()-""; _{__ E dEYNCl1Oy
fsl10% & ()--#100 & ()-y

M10% & ()-y '10% & ()-y '10% & ()-910% & ()-E ~ ~ aWaaadEYNCLOy

ff& 10%8% ()-s&10% &A (Jisphapadeyice! wompeRsangy-f 1 10% & ()-f 110% & () - abX
bbcc(ddEYNC1Oy f,:110% & ()-*#10% & ()-fF": 1100 & ()- @

#10%N & ()-f :110%E 19s4t MnoAIGhY epdsddagepdedeYNC10y

f78 109% & ()-f5:110% & ()-3#10% & ()-210% & ()-f0! 10% & ()-S.!10% & () - ecee

f8fcfffeFlOy f a first current source circuit connected to the light
10% & ()-&10% & ()-f10% & ()-f 1 10% & ()-10\ 10\ 10\ S99! 10% & ()-fffg\ gggdEeF
10y emitting element through a first switch;

| #10% & ()-fy:!110% & ()-SM 10% & () - 10%i1&'a() - mLO% & ()-s10% & () - g" hvhhhi ) j
dEeF10y S3"9! 10% & () - @
#10% & ()-SL9! 10% & ()- Y10% & ()-fS310% & ()-S M 10% & ()-)jKkjjjj3kvkdEeF10

y
3#10% & ()-110% & ()-S010% & ()-S-9110% & ()-S, 91 10% & ()-*#10% & () - vkkk=l
> ?1 @1 | eF10y
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fM10% & ()-f 110N & ()-&10%N & ()-"10% & ()-f
M10% & ()-f 110% & () - EnnnoFooodEeF10y
SMI0% & ()-fl:110% & ()-fy: 110 & ()-S 10 & ()-#10% & ()-S '10% & ()-00
pbppp gdEeF10y
& #10% & () - S3(M 20%e&OPY- FERr¢0% §oUyce $ireodt geopneeteds 8o (Fhe 10908 () -
gcqqq% =r | r dEeF10y 510% & ()-4
10% & () - S2@migdniag( plependkBroygls @ sevangd (Swigah;10% & ()-| rrssssBssseF10
y yM 10%K' ()-yM 10%4& () -y ! 109%4& () - 10\ 10\ 10\ S99! 10% & ()-S79!110% & () -s
t+tdttt#udEeF10y RyRONEEPUTICey MingoHRe iy MaliGhFERY ¢ ¥ - 1D @agond cUOerE () - vy
M 109%1& () - #uf uuu&vcvvdEeF10y @
#10%4& () - f IsourgeEixquits arewgenigcieghvbetvprn (Yhe Liphoogast {ingredesgnt) - vv
[ wr www<xdEeF10y
f,:110%& (pndstbesRoverf $MMICe-KiRG - i papgRlde)(.) - f &$M 10%4&' () -f 3" M 10%&
() - <x| xxx%eyydEeF10y
y7' 1 109%4& () - y5: | wheFriyp raghiobfie Hinstandecopd yunrepijoyyce cir¢oifg’ () -
yyyyy2zpzzzeF1l0y vy
M 10% & () - gomp@deest) -y ! 10% & ()-y ! 10% & () - 10HLOH1OHy 9! 10%14&' () - z6{ z{{{
)| ]| dEeF10y
#10% & ()-fyl0% & () - yM 1008 (YeyrMinEdobafd( p- seco0dh gefninadin & ()-j |||, 11}
}}dEeF10y f3":110% & ()-@
#10% & ()-fL:!10% & () -3 FMrsGos Rangistam aof&'serohdMnmi& {or fexnectedEeF1
Oy
-10% & 19 - , hetween bhe fins Rapil seCcond e yingleiRseFiees Shexedn bhe-SATHIBAFL
100\ 1 910N\ & ()-T7310% & ()-f5: 1100 & ()-3#10% & ()-f1& 10% & ()- SOM 10% &
() - TUVXgHF1 trensigkenug@nyiseas] goayge regidpy’ qnd ni1¢uen Crgipmys vh¢yein O\ \
10\ \ & dEHF1
10\\! @10% &irytione &L the1goarey region; and )thel dvpdn(yegiansig ¢ynsectettHF1
10\\ ! $10% & ()-"110% & ()- $10% & ()-!10% & ()-!'10% & ()-!10% & () -} KAEHF1
10\\ ! 0! 10% &o(Yhe Figxitgt¢ymipal pogigwiigreimy $69PR4(9ng bR sPprgel 0egivy ) - H>
?@N\aSE71 1 10 10 10

and the drain region is connected to the second transistor;

15 a third transistor connected between the power
source line and the second one of the source region and the drain
region of the first transistor:

a fourth transistor connected between a gate of
the first transistor and the second one of the source region and

20 the drain region of the first transistor;

a capacitor connected between the gate of the first
transistor and the first one of the source region and the drain

region of the first transistor.

25 5. A display device including a pixel comprising:
a plurality of current source circuits; and
a plurality of switch parts,

whereinapluralityof constant control currents are supplied
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IFl:10% & ()-y8s!10% & ()-6!10% & ()-4$10% & ()-2!10% & ()-Az=| dESE71 1 10
110% & ()-9#10% & ()- '10% & ()-,!10% & ()-,!10% & ()-S10% & ()- @ESE71 1
10 110% & ()-S 10% & ()-F 10% & ()-'10% & ()-!10% & ()-!10% & () - XddESE71
1 10 &10%&'()-$s!.10%&'()-"!10%&'&)- o
$10@&&;()_!fﬁggqu%ypigng;F?gRBEgEq 1Eyl@f current source circuits,

4$10% & ()-2s!10% & ()-SOMLO% & () -f.nlO% & ()-* 10% & ()-S( 10% & () - WeF1
1 10 wherein the current source circuits generate respectively

&10% & ()-y310% & ()-10t10t10t:!10% & ()-8!10% & ()-6!10% & () - AVdEeF1 1
10 f!10% &GOPSHAGUPREPRLyQUHHRR RS (GOREAFRIANENQ) tg the constart control
P10 & ()-y!' 10N & ()-_y|dEeF1 1 10 ) 10% & ()- 10% & ()-y

currents,

5 wherein each of the switch parts selects an input of the
output current fromeach of the plurality of current source circuits
to a light emitting element by a digital video signal,

wherein one of the plurality of current source circuits
comprising:
10 a first transistor;
a first means selectively inputting the control
current as a drain current of the first transistor;
a second means for holding a gate voltage of the first
transistor;
15 a third means for selecting a connection of a gate
and a drain of the first transistor; and
a fourth means for setting the output current at a
drain current of the first transistor which corresponds to the
held gate voltage, and
20 wherein another one of the plurality of current source
circuits comprising:
a second transistor and a third transistor;
a fifth means for selectively inputting the control
current as a drain current of the second transistor:;
25 a sixth means for holding a gate voltage of the second
transistor;

a seventh means for selecting a connection of a gate

and a drain of the second transistor,
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104 & ()-t!110% & ()-$10% & ()-y!10% & ()-sOBF1 S10% & ()-#3F Q S10% & () -

S10% & ()- S10% & ()- S10% & ()-ML0% & ()-4eKIF S10% & ()- S10% & () -

S10% & ()-#3F Q S10% & ()- S10% & ()- S10% & ()-dELF S10% & S10% &' () -

S10% & ()- S10% & ()- S10% & ()-#3F Q S10% & ()-eAlF S10%#t3F Q S10% & () -

S10% & () - 510% &wheretn ooleg oUt PR FCEr B fém% $9°a fooiR cyrremofOERe’ () -

3#109%4t& ()- f1°!110%t& ()- /MLO%& ()-F S10% & ( %yX? SI109%8& () -

Sl 10%8&' () - WSdrshgrapyistey oupieh )@Lam#m#%ﬁef%lti’@o elg)gate XAtpaAgXet v

~1098& () -V, ~1098& ()-V; ~1098& ()- 109& ()- S109%& ()-I

S1096& () - KINEPGRCRRd7 YXangi@RoL) - ; V: ~1096& () - V: ~1098& () - #3Y# | V-

~109$& () -V, ~109%& ()-V; ~1098& () - \]‘aceng, 7V; ~10986&' (V; ~1098& () -V,

~10988& ()-V; ~1098& () -#3Y# | V; ~10%& ()-V; ~1098& () - gj knoqgt _?, 7V; ~10%V;

~10988& ()-V: ~1098& ()-V: ~10%& ()-V; ~109$& ()-#3Y# | V: ~109%8& ()-tuv=}"=, 7V;

~109% @F1096& ()6-@ q!@%&ay)de‘@cvqmwln%mm&e(l) COMPTaERIE) - #3Y# |}

Pl[:,7V;~10% @! 1098& ()- 3109%& ()- @!10%& ()- @!109%& ()- )$10%& ()-

@! 10968 ()-vU4v;, 10%-3$& plurakiigpadfk qurrentorsgce) cirggits108nd 10968 () -

@10%& ()- il)a* 10%$& ()-a* 109%$& ()-'Y( a* 10%$& ()-a* 10%$& ()-a*

109%6-$& ()-a* 10%$& ()-@ Brabibs ey )swircha Parts$&8' () - a* 10%$& () - a*

109%$& ()-'Y( a* 10%$& ()- !"ZeDta* 10%$& () @ 10%t&' ()- ys1l0%t& () - a*

10%$& ()-' Y( - a* vRevgiRa@luralifyfeqnstgny ¢ontrol oupdntpapgsppplied

@ 10%t&' ()- @!109%#& ()- $10%& ()- @ 10%t&' ()- @ 10%+t& ()-=| | obUWsa*

@10%R$&&' ( Freppeptoyedy to1bbggplyrabligwsaf (QUrnemtoeHeyTCp- clrcuits,

@! 10%#&' () - gG+46. %
10 wherein the current source circuits generate respectively

constant output currents corresponding to the constant control
currents,
wherein each of the switch parts selects an input of the
output current fromeach of the plurality of current source circuits
15 to a light emitting element by a digital video signal,
wherein one of the plurality of current source circuits
comprising:
a first transistor;
a first means for selectively inputting the control
20 current as a drain current of the first transistor;
a second means for holding a gate voltage of the first
transistor;
a third means for selecting a connection of a gate
and a drain of the first transistor; and
25 a fourth means for setting the output current at a
drain current of the first transistor which corresponds to the
held gate voltage, and

wherein another one of the plurality of current source
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10%8$8&' ()-6. % 109R$&E () -6. % 10YR$&S ()-6. % 10YR$&E' () - 6. % 10%R$8E&&' ()-6. %
1098$8& () - Lt 10%R$&&' () - eGH46. % 1098$&&' ()-' P$ 6. % 109&$&& ()-6. %

1098$8& () -6. % 1098$&& ()-' P$ 6. % 109&$&S () - eE+46. % 10%8$&&' () - 6. %
1098$&&' () -6. % 10YR$EL' () -6, % 10%8$&8 ()-' P$ - 6. % 109R$&L' ()-6. %

1098$8&' () - FAEFCPAESyLPODRERANE: yMLOYHE' () - y10%t& ()- ! 10%t& () -

&$109%+&' ()-6. % 10%R$&E ()-' P$ )hy|[: +46. % 10% ) &$109%#& ()- f' " 10%t& ()-
 0%& ()- , #!10%& ()2 99 &repsigtovsand B ARLrd+apangighgy vhdsheic) -
3s10%t& ()- f1° 10%& ()- /mlO%t& ()- -!10%t& ()- +s!10%t& () - +hij kpvU46. %
ymLo%t&' () - SPFdSdY( ponneohed (fo theogaeqnd HREPGARHATIEf 9° 10%1& () -
L)|[:vU46. % f110%#& ()- MLO%& ()- ygl0%t& ()- ys! 10%#& ()- $10%t& (1-
10%& ()-)q*=y| [: vude. of £FEth mgeps: 9= sedpedpyedy- 1ppubbirg (the contro

f$1 10%& ()- y"s!10%#& ().- #10%#& (2 --i ] %MG' % y89109%#& () -

f 62109482 () CUXF YRS (§- 45218 0opRreNt ¢ dibrygiegony. trapsdgEere) - TUWWY X76. %
MLO%#&' ()- ys109%#& ()- y!10%t& ()- y! 109%#& () - 10#10#10#

f1:110%& ()-% I H| [:yX7® sdxth neapmper holdipgoggatp vehpgof)thageosnd () -
10948 ()- MLO%t& ()-HL3p|[:yX76.%  *#10%& ()- S'!10%t& ()- #10%#& () -
S10%t&' () - frepoR8TeY: f110%t& ()-p8z|[:yX76.%  @6! 10%& () -

| 4#1096& () - S2! 10%#& ()- @s! 109%#& ()- S.110%#& ()- S, !'10%t& ()-CRyX76. %
a seventh means for selecting'a connection of a gate

and a drain of the second transistor; and
10 wherein the output current flows as a drain current of the
third transistor which gate voltage is a part of the held gate

voltage of the second transistor.

7. The display device according to claim 1, wherein current
15 values of the output currents of the plurality of current source

circuits are set so as to be different from each other.

8. The display device according to claim 2, wherein current
values of the output currents of the first and second current source

20 circuits are set so as to be different from each other.

9. The display device according to claim 3, wherein current
values of the output currents of the plurality of current source
circuits are set so as to be different from each other.

25

10. The display device according to claim 4, wherein current

values of the output currents of the first and second current source

circuits are set so as to be different from each other.
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y! 10%#& () - ys!10%#& ()- y! 10%#& () - 10#10#10# Sl : ! 10%#& () -
@8! 10%+t&' ()-R c|[:yX76. % L10%#& ()- f10%t& ()- f!10%t& ()- fs!10%t& ()-
SH10%#& ()- f 110%*& ()-:t|[:yX76. % 10968 () - SmlO%#& ()- L10%t&' () -
S10%t&' ()- SI10%t& ()- $10%+*& ()-8x|[:yX76.% vy, :10%& ()- *10%t& () -
S(s! 10%#&' ()- S& 1093 q §isglandgrice accprdilg(ya cdgim(S ywyerejn current
@ 8! 10%t& ()- @6!10%t& ()- 4$10%#& ()- @2' 10%t& ()- fOs!10%¢t& () -
@! 10%#& () valwx7gf oghe yuj;gty@&ul{grermg)%&tlm _plyg?é%&- ?f .current source
y! 10%#& () - 10#10#10# @ :! 10%#& ()-4D|[: yX76. % f1109%& ()- $10%*& () -
10968 () - f FOXFQiLtE- aRrOSHE £9-as 1boskze (91@ rept7drmm eagh] QWB&r() - S
10968 () - $10%t& ()- S!'10%*& ()- f1109%#& ()- f!10%t& ()-\%{|[:yX76. %
@ 10%#& ()- @' 10%& ()- @s!10%#& ()- *$109%#& ()- S(° ! 10%#& () -
S& 10%#&' () -{L| [ NA46. % 10#10#10# n6y: MLO%#& ()- @BLO%& ()- @! 10%#& () -
4$10%#& $) - 27109%&- (DheRiispians Aoy ige SEcpadiag(Ya claingiavigrein cugopat () -
f110%& ()- fs!10%t& ()- f!10%*& ()- c%|[: NA46. % 10 S! 10%#& () -
S! 10%#& () - virloegpgof )thesougpis ceqrreatmwgzcl(g plurgdiLy(9£ @unx[enNAaeu%‘-qo
S&s! 10%t&' () - S$s! 10%#& ()- "910%t& () - 1096#& () - S! 10%#&' (
S 10%#&' () - SAIICPikNa48Te 36t @0 18%4R° (De daffroand (fgtom em%t&tbyr
S, 10%#& () - *#10%t& ()- S(s!10%t& ()-, n3456u| pdX76. % 1
y, ! 109%#& () - 10#10#10# @ s! 10%t&' () - Sf 8s! 10944& ()- Ss6s! 10%t&' () -
A#10%#8& () -u+v|[:dX76.% 1 f!110%*& ()- y!10%#& ()- #10%#& ()- ~ 10%t& () -
y10%t&' () - y! 10%+&3¢ ) The displpydevige accogdhing(ha cladmdywiigreiv ougprenl -
10968 ()- f!10%#& ()- fs!10%+#& ()-'"'"K|[:dX76.% 1 S, yl0%t& ()- *#10%t& () -
S(! 10%#&0 () vagRes0os &g cogirodogyrygnts (whomhgary- pputXas thelplurality
@8! 10%+&' ()- @' 10%#& () - 4#10%#& ()- @! 10%t& ()- @' 10%+t& () -
. 10%t8&' () - oFetYTNRYE sonrce|igpu te gre setpgp gisgte)be difgpgert (Erom each
110% $' & () - 10#10#10# @:!10%#& ()-1.j|[:yX76.% 1 $10% $' & ()-
110% $' & () othedds $' & ()- '110% $' & ()- 110%$ & ()- #10% $' & ()-X=|[:yX76. %
1 "110%$' & ()- y '$10%$ & ()- 10%$ & ()- '110%$' & ()- ,MO0%$ & ()-
10% $ & ()-=|F[:yX76.% 1 .!110%$ & ()- y I10%$' & ()- ys*$10% $' & () -
(1'10% $' & ()- y& 10% $' & )- $110% $' & () - é 710'$" 1:110% $' & () -
y8110% $' & ()- s6L4098ke disnlay 4evoorsagepyding 1husaiagn R, wherein the
SOI10% $' & ()-()*13vdC710' $'  9#10%*#& ()- !10%#& ()- !10%#& ()- ! 10%t& () -
| 10%#&' 13 - 16o9trolssigmrls @whighsare 1pogir (bo- the1H1HEE (@nd f@%&d(tyurrent
| 10%#&' () - !'10%t& ()- !'10%*& ()- LU [:C710'$" $!10%& ()- "!10%t& () -
$10%t&' () - SP0¥se ¢irculbsgrrg )setl 50048 t9-he qlﬁﬁm@ fgomoemeh (gther.
1 10%& () - L, ! 109%#& () - *$10%#& () - (! 10%t& () 109%#& () -
|2345| [00710 $' 10#10#10# |:!10%#& ()- y8! 10%t& () 6! 10%#& ()- 4$10%t& () -
2! 10%¢& ()-5v8z|[: OC710' $' 1 109B& ()- &H#109%8& () -

15. The display device according to claim 3, wherein current
values of the control currents which are input to the plurality
20 of current source circuits are set so as to be different from each

other.

16. The display device according to claim 4, wherein the
control signals which are input to the first and second current

25 source circuits are set so as to be different from each other.

17. The display device according to claim 5, wherein current

values of the control currents which are input to the plurality
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1 10968 ()- !1109%8& ()- '10%& ()- !109& ()-003|[:0C710'$' 1 ! 1098& () -

1 1098& ()- $1098& ()- !'1098& ()- !'10%& ()- S 10%& ()-3u>y|[:0C710'$' 1
@ 1098& ()- $10%& ()- "!'109%$& ()- #109%& ()- !10%& () -

1 109$& ()-6y|[:OC710'$' 1 2109%& ()- 0! 10%$& ()- @L10%& ()- S, 109& ()-
*10968& () - (HOPBEréRt )drjyanér¢OrSul B BIH $i¢ 1&'sE) a1 0P LOF felredIPR-¢n) each

8! 109%&' ()- 6! 10%$& ()- 4#109B& ()-M|[:dX710'$" Kk"!10%& ()- $10%& ()-
$109R#2&' () -othe®1.0%#&' ()- . &$10%#&' ()- #M &$10%#7& ()- $hYZ[\fzm S210

y1 109 & () - &LO#10#10#- s-1:L10%& ()-- ( ($10%#<& ()--

($10% #-& ()--!(($10% < & ()-f(vU410 10%#& ()- yl0%& ()- Z 10%& ()-10"
10" #10" & 109 & ()- SHIOW & ()-(G G [:vU410  #10%t& ()- ! 10%t& () -

, 11 10%#& () - ! 10%t&.(The 8ispdar deviceiadvsar ding tb|dlatus.Owhe g Dyg@repnt
S'910%#& ()- 310%#& ()- f10%t& ()- z10%t& ()- s!10%t& ()-$7|[:vU410
010%t& (p- .ValleHQf(fhe @O0l clyrrents OVHECH Jare 109418 €9 -the plurality
S&810%t& () - (D~| [ NAA1O 10#10#10# |:10%#& ()- @8910%*& ()- s610%t& ()-

| 4#10%¢& () -ofGreTens & urceut Lrdiiitl® ate BMLBURS (to- b diFFRELeh)-£1Dm each
MLO%#& ()- &L0%#& ()- 10%t& ()- yl1l0%*t& ()-*4nP4[: NA4LO 10 @10%t& () -
g10%t& () - #whosEs’ () - S910%#&' ()- 10%*#& ()- ! 10%#& ()-%0O>u| [: NA410 10
8&10%#&' ()- $10%#& ()- "s10%t& ()- #10%& ()- 10%*& () -

S109%¢#& ()-91 | [: NA41O 10 | 41 10%#& () - SOF10%t& ()- .s!10%t& ()- vy, 10%& () -
*109%%&' () - (10%t& ()-6cdefvU4l0 @F10%Ht& ()- y: 10%+& () - 10#10#10#

Y: 10%#& () - @ 810%R& X Y\ri@ley09eighqdd oBka [Gisplay dewiiosrampyisingGodeghy-

f:10%& ()- L10%t& ()- @ ! 10%t& ()- y' 10%& ()-WN[: vU410 - 10%t& () -
s! 1094:&10) - eglildY¥g element 108481 YNal A 0WELCAFrendE@Ige \Wicuiltslend a
*109%&' ()- (! 10%t& ()- y&L0%t&' ()- $10%t& ()- " ! 10%t& () -

1 10%#&' () - RPuralAty off SVAYR' partsslooM{9inglS 10%#& () - s010%#& () -
.M 10%t& ()- vy, 10%& ()-TvU4l0 @ 10%& ()- @!'10%#& ()- y:10%& ()- @
10%#& () - 10#10#104 fi@t &EKALion OF[ sunpliying 3100&8tant cordmed Chrrent
f:109#& ()- ,z109%#& ()- ,t!109%#& ()- Log#10%#& ()-JV|[:vW10  "10%t& () -
#109%#& () - tO%p&h( p£f 1tBe4R10ralitPuUR ¢yrraisPyunce wijdewmitst0and

| . S10%#& ()- f, 109%#& ()- ~*#10%#& ()- | (10%#& ()- y& ! 10%#& () -

$10%+& () -"\ h| [: - alErdndlopgtation a8 whoigk', (9ach 6f AW JuyraNsyleesarEent
S2710%#& () - ~010%t& ()-E\bA410# 10%#& ()- L109%#& ()- , 10%#& () -

, 11 1096#&5 () -sofulvit@dA Ui ti0%d U9 Ohp oA DO QOB Y 3t agdargiatl t{ Jurrdbmos#Rich -
1098& () - f:10%#& ()- 910%t& ()-Ul[: A410# &G 10%#& () - $10%& () -

S" &10%#& () correwpands- to Ithsantyol I0mO%ngG .( pnR| §acty of#tye TOMZ 1ALy of
S010%#& ()- .10%t& ()- vy, 10%#& ()- *&10%#& ()- (10%t& ()-'f}]| obU4l0

10% $' & () - Boritohlpart Ope leusRan) inp8l % ghe ) outyB M cOw#ent)from each of
A#10%#& ()-1le|[:bU4L0 10% $ & ()- 10% % & ()- IMO% $' & ()- 10% $' & ()-
, 109% $' & () the0pd 8rality>of [cunser: s8R10% $igcpits 109stdieg'liphtsengegdng’ () -
#10% $' & ()- 10%$' & ()- 10% $' & ()-"T|[:bUW410 @.10%$' & ()- "*g

10% $' & () - elementys Byga( figsfal (v & fHgnal 0o $' & () -

#10% $' & ()-M[:-410 $ F 10%$ & ()- S8 !110% $' & ()- @Q610% $' & ()- yY4
10% $' &20)- S210% $' & ()- 0 !110% $' & ()- QA410 $ , 11109%& () -

LT#10%#&' () - @O%#& ()- ,!10%#& ()- '10%t& ()-10 $ 10 $ CH[: A410 $
y10%#& () - , 10%#&20) - The |amQiogigig nethe @ik the dysplesg&g¢yice according to
@O0%t& ()-GH [:A410 $ ,'"109%& ()- *#10%#& ()- (s!10%t& ()- f&&10%& () -
11098 ()elaim] 096 vite el AdiEL & i sT0#Do#a0Aol: and O 'serondf 8pOvH R ¢r) -

| 4#10%#&' ()- y2 1 10%#& ()- fO&L0%#& ()- _|[:0OC710 $ 1 @10%t& () -

@ 10%#&' () - agerteyded) simgl 0aHEOUSLly S&10%#&' () - S!'10%#& ()-"1A|[: OC710 $ 1
y: 109%#& ()- @O0%t& ()- ' 10%#& ()- @O%t& ()- #10%t& () -

"109%#& ()-AInq|[:OC710 $ 1 *10%#& ()- @10%#& ()- @&s! 10%#& () -

@ '10%#& ()- @ !'10%t& ()- #10%t& ()-qCl[:0C710 $ 1 ,810%t& ()-

, 611 109@8 ()- 4#1Q¥H&IHé -ArEyiidditethod @f Ithedsl&sp)ayydeviiidgt&cCprdgugit® |,
1098& ()- @!'10%& ()- @L10%WB& ()- yMIOY%& () - 10#10#10# 9;

10%#&' () - PadjlainUPLOwvhe 4@ &0 e )i rstOEE at)i-on 14 ¢8¥BBed put whiehOiBRséFond
y'1098& ()- Lt10%& ()-d@CF|[:vU410 “*1098& ()- 109%B& ()- 1098& ()-

S 10%&' () - opleia¥®én(is h&LOGBEX{¢d AWM [: VU410 “*10%& ()- 109%B& ()-
10988 ()- s!1098& ()- ;109& ()- Y410%& ()- Normal" "Heading 13]c"
"Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
"Headi ng 73] c" "Heading 83]c" "Heading 93]Jc"A "Default Paragraph Font=<
'-4: AHOVr ] ucV

gw~bc[: "#*108v?zELSY gpn, u| FI(t|, (r&2-3x: @"N U] b?i pvU} @) V5e) 4] eM
"$&(*,.02468: <>@DFHILNPRTVXZ\ A bdf hj | nprtvxz| ~{?#(w 17; @FJR
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f (9WNGAqdFMghI j kl mopgr st uvwxyz{| } ~ " #$UR' ()*+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

" #$UR' ()*+,-./0123456789: ;

<=>7? @\BCDEFGH JKLMNOPORSTUVWKYZ[ \ ] " abcdef ghi j ki rmopgr st uvwxyz{ |3.~6Ti nmes
New RomanAri al Couri%er TREVAFL YA “E?W/‘de%d?ﬁﬁw evice according to
I"#$UR' ()*+,-./0123456789: ;

<=>? @G\BCDEF@HA1RL MROPHRST BANG U ren t jeadatey 9ifj khAneprEsebawargnt to be
I"H#S9R () *+,-./0123456789: ; .

<=>? GABCDEF GIIPY RICPERST UBNRY ZFFentapadee ot jHenrBpaRE t eNARSY |- each
I"#PUR' ()*+, -./0123456789: ; ) ]

<=>? @G\BCDEF& JReVREPERIFEVWRYZFUFrenhEoaF ¢ F i sthidisar st uvwyz{ | } ~

" #$UR' ()*+,-./0123456789: ;

<=>?@\BCBEFCGHI JKLMNOPQRSTUWWKYZ[ \ ] *_" abcdef ghi j kIl mopqr st uvwxyz{| } ~

" #$9&' ()*+,-./0123456789:; ] _ _

<=>7? @\BCDEFGHI J KL RRoPERSTARANSRY (ethoghefcihfhidispAagpdesies ageayding to

claim 19, wherein current values of the output currents of the
respective current source circuits are set so as to be different
from each other.
10

24. The driving method of the display device according to
claim 19, wherein current values of the control currents which
are input to the respective current source circuits are set so
as to be different from each other.
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