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control s oppistal characteristics of each display

nt by magni tude of a drive current passed 10

t her et hrough and a nethod of driving the sane.

Baﬂwlﬁmmmm,WLm a di splay such as organic

el ent (EL) display that controls optica
char actamizst i cs of eachp di spl@yr ef esrent hy yragni t ude
of a drive current 15 passed through the display

el ement, inmage quality deterioration such as |um nance
unevenness occurs if magnitudes of the drive currents
vary. Theref or eDIGHBAY ANDa¥ETHEDnAEr DRIVINGI mPENBAMRd
is enmployed in this display, the pixels nmust be the
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or controlling the magnitude of the drive current.
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therethrough and a method of driving the same.
Backgrouhd Art

On a display such as organic electroluminescent
(EL) display that controls optical characteristics of
each display element by magnitude of a drive current
passed through the display element, image quality
deterioration such as luminance unevénness occurs if
magnitudes of the drive currents vary. Therefore, when
an active matrix driving method is employed in this
display, the pixels must be the same in characteristics
of a drive control element for controlling the
magnitude of the drive current. 1In this display,
however, the drive cbntrol elements are normally formed
on an insulator such as glass substrate, so the
characteristics of them easily vary.

U.S. Patent No. 6,373,454 describes an organic EL:
display employing a current copy circuit in a pixel.

This pixel includes an n-channel FET (field-effect



el enent, and capacitor. The source of the n-channe

FET is connected to a power supply line at a | ower

el ectric potential, and the capacitor is connected 5
between the gate of the n-channel FET and the power

supply line. The anode of the organic EL elenent is
connected to a power supply line at a higher electric
potential. The pixel circuit is dr2ven by the nethod

10 described below. First, the drain of the n-channe

FET is connected to its gate. A current Isig at
ﬁagnit&d@nGdEﬂE&pomﬁIﬁbetdrﬁhéﬂdﬂﬁxﬁﬂﬂﬁgﬂeﬂéﬁﬁqaqu%%ic EL
fl ow between the drain and source of the n-channel

FET. TRilemepér attinch cagtasittier .15 Thal tsage d2etoe@he n-channel

- electrodes of the capacitor, equal to a

to pass

the current
t he ga?%eSErﬂﬁepﬁﬁéﬁéﬁﬁ - PEf |

gat e- t §EdodBc&opGIecigs fecés Pamvief supiy d-iclkeamnela Boher

Isig through its. channel. Then,
%§e FiePasiitoct é¢ fcommected

gts drgEQWe%ﬂdtkgegg | tage between 20 the . el ectrodes

of the capacitor i

i ftaithi&d - FhReNnglaFETopnghéhe power

n-changgbpgngggegub§ggu§g%$%i%%nﬁscted to.t he_cathode

of the orga

SuSrgandfi v element is

ic EL el enen S a

to th e curren

curren&ohﬁeEE@&’EBrQUPBwEQengggpigﬁﬁE'gkene Epg%é sdectric

magni t ude al nbost equa

The organentEklel enent emits |light at a | um nance

corresponding to the magni tude of the drive current.
As descri be@lhebpieelwhenchie cur BeAtefoBY €hECHEEn3q
is enployed in each pixel circuit, it is possible to
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described below.

First, the drain of the n-channel FET is conﬁected
to its gate. A current Isig at magnitude corresponding
to a video signal is made to flow between the drain and
source of the n-channel FET. This operation sets the
voltage between electrodes of tﬁe capacitor, equal to a
gate-to-source voltage neceésary for the n-channel FET
to pass the curreht Isig through its channel.

Then, the gate of the n-channel FET is
disconnected from its drain, and the voltage betweeh
the electrodes of the capacitor is maintained. The
drain of the n-channel FET is subsequently connected to
the cathode of the organic EL element. This allows a
drive current to flow through the organic EL element at
magnitude almost equal to that of the current Iéig.

The organi; EL element emits light at a luminance
corresponding tb the magnitude of the drive current.

As described abéve, when the current copy circuit
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make the drive current flow between the drain and

source of the n-channel FET during a retention period

following a wite period at magnitude al nost equal to

5 that of the current Isig supplied as a video signa

during the wite period. Therefore, the influence of

not only the threshold val ue Vth but also the

mobi lity, dinensions, and the |iké of the n-channe

FET on the drive current can be elimnated. 10

However, it is difficult for the display, which .

enpl oys St R RYSShtine SR indota k Ciln’cea?ﬂ?. qu(ejtsl possible to
[ it tg nake the drive current sufficiently

smal | TS RIS G VE GHTRERT dbbeerasst the drain and

suffici I in,_ for xanpl e, organic EL | .

di spl af?’%gé:c & é’v‘-éihlawrﬁ% Nty ril%lthdw @rﬁr;?tleé\‘r'ét éon gerlod
range i iSR! d at. ). i.gher, a a

e a1 strayel s alisd PP RAES, gﬁ?%ufa sﬂ::st equal to
iffic t @ faehice e r Jdngcliosur - iQn_A .

gbj ect u@%tt e %Plées\é%trr? o e P lﬁ%\ségi 518 V3gephsdonal
a smal Hudtinge tewr et ef WS o ougl @ rdirSPl @¥e influence of
el enent. According to a first aspect of the present

i nvent hol, onlgr ehies threshded &adiuephay, GAUFPEISLNEhe mobility,
pixel s arranged in a matrix, first scan signal |ines

25 arr gdhfenséoncespoddehel Liket bfr ahe whickhnhbe pEYebs the
form and video si%nal l'i nes arranged correspondentl|y

wi t h cOBFuMRsCHRFERTt Renpbrekd imdnatedher ei n each of

i i a first drive control el enent
16he 4 plxehg conpri ses .

wever, 1t 1s difficult for the display, which
employs the current copy circuit in each pixel circuit,
to make the drive current sufficiently small. If the
drive current cannof be set sufficiently small in, for

example, organic EL display, each gray level within a

15 low gray level range is displayed at a luminance higher

than that to be displayed. Consequently, high contrast

is difficult to achieve.'
Disclosure of Invention

An object of the present is to make it possible

20 that a small drive current flows through a display

element.
According to a first aspect of the present
invention, there is provided a display comprising

pixels arranged in a matrix, first scan signal lines

25 | arranged correspondently with rows which the pixels

form, and video signal lines arranged correspondently

with columns which the pixels form, wherein each of the



i ncl udi

ng a first control termnal, a first input

term nal connected to a first power supply term nal
and a first output termnal outputting a current whose

5 magni
contr ol
second
contr ol
to the

tude corresponds to a voltage between the first
termnal and the first input termnal, a
drive control elenent including a second
term nal, a second input t4erm nal connected
first output termnal, and a second out put

termnal 10 outputting a current whose nmagnitude

corr espphysl s ocempvbkéage berweearihe serpnRd] cCONELOht
term nal and the second input termnal, a first
capaC|tb@cé%%h@@t@dflbetmeentaotonermhhapptenfiagt input
termnal and the first control termnal, a second
capaC|t?ﬁr%b%%%c?%@n%%ﬁﬁﬁeﬁol§ fhéSt|pswescanpglgnaérmlnal
l'ine andW%he gecond control terminal, a display

el enent®

ose %ﬁ??C%Ttp%EaF%ﬁTé¥?%t?%tk%%hg@@ $ncurrent whose

cord |tud of curr nt flown
oh s M &% po“‘ﬁ ro E%g%o%fe%?% the first

therethro an ou

series
out put

d&ﬁﬁkéf‘et@fﬁf’rgaay éa‘rll&nl_ﬁr% ]?lrg'gt V\rélep?{]tetr{;e?eﬂger?aggda second

switch and a second power supp

a SW t et igred Wbrs d L Néedn ¢ Cﬂ@f&ﬁi of &4
first and second control termnals, i %%é% é QHLﬁOl

t er mi ndlgrmainth t hes ietem i gl |ﬁéhﬁnf}?él’\’9<§5hrféd't§§d 3&9‘ the

second
the fi

gutput

states, the first 25 state being a state where

ST S Wanond eomitraol,  dred i ned sond heufduStterminal
termnal, and the video signal line are

onnecCFRYS (G ahstiarentanthase n& grsignatd aimtesponds to a

bei ng
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a aﬁate ere the first and second
tage between the second control terminal and the

second input terminal, a first capacitor connected
between a constant potential terminal and the first
control terminal, a second capacitor connected between
the firét scan signal line and the second control
terminal, a display element whose optical
characteristic changes in.accordance with a magnitude

of current flowing therethrough, an output control

- switch connected in series with the display element

20
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between the second output switch and a second power
supply terminal, and a switch group switching a
connection state of the first and second control
terminals, the first output terminal, and the wvideo
signal line between first and second states, the first
state being a state where the first and second control
terminals, the first output terminal, and the video

signal line are connected to one another, and the



control termnals, the first output terminal, and the
video signal line are disconnected from one anot her. .
According to a second aspect of the present 5

invention, there is provided a nmethod of driving the

di splay according to claim11, conprising sequentially
executing first and second operations in a wite

period during which the output comtrol switch is
opened, the first operation including causing a wite
current to 10 flow through the video signal line while .
the comf&@NbtafiatReiing setstafa hdhdtiq sthestfitres tarchda second
potential .of the first scan signal line is set at a

first Soremdlal® e 3 e W drid Fpersftrin tiavstiudilng and the
shi ftiRg fhe Sg%tn%qt IJT%"neI Qfafé Pde s]c Iogmz{_?(ﬁi:%%gﬁ]:l n?)!ﬂel Iarr]::?‘)ther.

fromthe first "potentia 0

while the copnepstdiony state dsi&l 3 ﬁééé“%?ﬁ%%?%f%§§nt

state, and causing a drive current -“corresp

bhe W iih@eatibant the rfd QW HHRUdRd he nedinsR 2% %léq%%tg the

whi | e keepi ng the connection state to the secon

state dndpllhg perendialy el il N5t 2a@F149nY FR&uentially
line at the second potential in an effective 7display

per i odedarciignghifdhrstthe ndutspaonawobelt aits onel @8€d. write period
Brief Description of Drawings FIG 1 is a plan view
schenafPEANPY WEBAGHW §ea oRs pdits gloay radcewditety tie apened, the
first enbodinment of the present invention, FIG 2 is

a tini EéréﬁaPPe§€ﬁéﬁﬁt t85rfisFoReHgiag 6 weskampkeroknt to

16 nEth??ogftgggﬁgﬂgtkgev95%glg%ggggwgikg while the connection
state is set to the first state and a potential of the
first scan signal line is set at a first potential, and
the second operation including shifting the potential
of the first scan signal line from the first potential

15 to a second potential while the connection state is set
to the second state, and caﬁsing a drive current
corresponding to the writé current to flow through the
display element while keeping the connection state to
the second state and the potential of the first scan

20 signal line at the second potential in an effective
display period during which the output switch is

closed.
Brief Description of Drawings
FIG. 1 is a plan view schematically_showing a
25 display according to a first embodiment of the present

invention;

FIG. 2_is a timing chart schematically showing an



FIG 1, FIG 3 is an equivalent circuit diagram
showing a pixel fromwhich a second drive control

el enent, second 5 capacitor, and second switch are
omtted; FIG 4 is a graph showi ng an exanpl e of

vol t-anpere characteristics of a drive control el enent
in the pixel shown in FIG 3; FIG 5 is a graph

showi ng anot her exanple of 10 volteéanpere
characteristic of a drive control element in the

pi xel shown in FIG 3; and FIG 6 is a plan view

schematéxamp e shdvi ngeehodli spl dyiBoePrehagdi & PapesWieh in
enbodi nent of the present invention. 15 Best Mode for
Carryifgt@utlthe Invention Enbodinents of the present

i nvention w || be descri bed below in detail wth

reference tdthe 3diawimgaduivelert devdnis, didgramnshowing a

reference sy naot es components having the sane

or SI mﬁlai‘rslf ﬁc‘ﬂ‘ dﬂ%lcib AL el i Talee der it |Q)]rﬁ3n| lent second
lis n vi ew schematical ly

shovm ng dr1‘ay a%CCOercocf Cg “d? He 3% QRS nent

of the- presﬁqg v t The aylsan ctive

matrix display, ofsne%(a(#p?p%] %%gg% e mat Tt C@‘gm c

EL 25 dicapl-aympeand dialdides sl al4 tay &fl\}% )%:ec!nSCJ.P)_(L element

The pixels PX are arranged in a matri x on

i nsul atllnng;heSLptisderlatselqﬁdB in/ F# scgn signal I ine drive
YDR and vi deo signal |ine

FIG. 5 is a graph showing another example of
10 'volt-ampere characteristic of a drive control element
in the pixel shown in FIG. 3; and

FIG. 6 is a plan view schematically showing a
display according to a second embodiment of the bresent
invention.

15 Best Mode for Carrying Out the Invention

Embodiments of the present invention will be
described below in detail with reference to the
drawings. In the drawings, the same reference symbol
denotes components having the same or similar functions

20 and duplicate descriptions will be omitted.

FIG. 1 is a plan view schematically showing a
display according to the first embodiment of the
present invention. The display is an active matrix
display, for example, an active matrix organic EL

25 display, and includes a plurality of pixels PX. The
pixels PX are arrangéd in a matrix on an insulating

substrate SUB.



driver XDR are further arranged on the substrate SUB.
On the substrate SUB, scan signal lines SL1 and SL2
extend in a direction along rows of the pixels PX 5
and alternately arranged in a direction along col ums
of the pixels PX. The scan signal lines SL1 and SL2

are connected to the-scan signal line drivey YDR. The
scan signal line driver YDR suppliés scan signhals to
the scan signal lines SLI and SL2. 10 Further, on the
substrate SUB, video signal lines DL extend in the

direction al An§cesl sinaadf lihe pinieles YDRXaand vateangegnal line
in the glrectlon al ong rows of the pixels PX The
vi deo s ﬁh%?r|¥RBsaEE APEtBBKnesrafged onhehei debstrate SUB.

si gnal I|ne The video signal 15 |ine
dr?ver XDR supp¥ﬁ8355E8§5a§?gﬁHP$ f6aphéigndéolispgndll and

| t th bstrate SUB, power
thgfyq§ %n§§@€g$ %ggaagpgﬁﬁ 8HE§&HH%I§EKSE§ h?@?uﬂé§els PX
&SflfStaﬁwlyﬁtéﬁﬁéfgi I%Prgﬁ mﬁtcﬂqgailr%% bﬂ% gy??%hcolumns

control el enent

SW, thf dtwgbﬁibﬁé’\Bpxout@Hé sEQHtéPJ;gWifﬁe?VE‘LJ[ and SL2

first capacitor C, second capacitor and d

el enentaxd Eniibet sai 6 hese SWnt9; VB f O/ ad§;W7é§hY R. The
group. 25 The display el enent CLED i ncludes anode an

cat hodesFaei iggremc hl idedriaead VDR aCipyEi é 1ySEa als to
optical_ characterjstics changes in accordance with
magni t Jd¥ cfcaursignak | bier) Plet werh 3. anode and

10 Further, on the substrate SUB, video signal lines
DL extend in the direction along columns of the pixels
PX and arranged in the direction along rows of the
pixels PX. The video signal lines DL are connected to
the video signal line driver-XDR. The video signal
15 line driver XDR supplies video signals to the video
signal lines DL.
In addition, on the substrate SUB, power supply
lines PSL are arranged.
Each pixel PX includes a first drive control
20 element DR1, second drive control element DR2, first
switch SW1, second switch SW2, third switch SW3, output
control switch SW4, first capacitor C1l, second
capacitor C2, and display element OLED. The switches
SW1l to SW3 form a switch group.
25 The display element OLED includes anode and
cathode facing each other, and an active layer whose

optical characteristics changes in accordance with



cat hode. As an exanple, the display elenent OLED is an
organic EL el enent including an enmtting |ayer as the
active layer. Further, as an exanple, the anode is a 5
bottom el ectrode, and the cathode is a top el ectrode
that faces the bottomelectrode with the active |ayer

i nterposed therebetween. The first drive control
elenment DRL includes a first contigol termnal, first
input termnal, and first 10 output term nal that

out put current at nmagni tude corresponding to voltage

bet weemmadrei tud6t o €08t EBLNtt €18, NAL BQ%&&{&SEP% ngrli'{bde and
termnal. As an exanple, the drive control elenen

DR1 i s @aphedi@nnehstannekamplef rensi 819514 FFI) eMBRECOLED is an
gate as the control termnal is 15 connected to an

el ect r cfddtie hl f¢kementpinct odidy, an andi thDS§ SOMEEEas the
as the input terminal is connected to the power _
suppl y 3§hevpstaypt e Fhethar nodle aDlexamphe, ploswesnode is a

ly line PSL corresponds to a first power supply
t%gffn ¥ C?tr%“ ﬁee%%’&%%% 7 etRdrErohods ekt DRR electrode
i ncl ud econd control termnal, second input
term ngﬁ}aacan%ag%geg%}h%%%%ﬂ{‘ ?g‘]??ﬁ%%qiet%’a‘%h o‘iﬁ%;ﬁcuve layer
current; RO udes nding to vol tage between
t he seégﬁﬁacontfgl tiéégﬁgﬁgghd second i nput
termnal . AT exedl@riddeodm fi1 Ve GRON Obe £l BN ges
DR2 is a p-channel TFT whose gate as e contro
term ndlinst comecileddmiata el eetFade e & S86ONd 51y first

capacitor C2, and whose source as the input 9

10er ni nalutipsite drenecitred. tahdthenfipusd Qutdt tar Bali Qlde
corresponding to voltage between the first control
terminal and first input terminal. As an example, the
drive control element DRl is a p-channel thin-film
transistor (TFT) whose gate as the control terminal is -

15 connected to an electrode of the first capacitor Cl1,
and whose source as the input terminal is connected to
the power supply line PSL. Note that a node NDI on the
power supply line PSL corresponds to a first power

supply terminal.

20 The second drive control element DR2 includes a
second control terminal, second input terminal, and
second output terminal that output current at magnitude
correspondiﬁg to voltage between the second control
terminal and second input terminal. As an example, the

25 drive control element DR2 is a p-channel TFT whose gate

as the control terminal is connected to an electrode of

the second capacitor C2, and whose source as the input



the first drive control elenment DRL. The switch group
including the switches S to SWB swi tches between a

first state that the control 5 termnal of the drive

control elenment DRL, the control termnal of the

drive control elenment DR2, the output termnal of the
drive control elenent DR2, and the video signal |ine

DL are connected to one another, afd a second state

that they are disconnected fromone 10 another. The

sw tch group can enploy various configurations. This

i s des&ETHERFIn idetqrnngcfiad to THee fiinstt switpstt $Whrminal of
has a t%rni al connected to the control term nal of

the drivé &ﬁ%mma%h%WTﬁﬁeh%€@wm@wﬁm o
switches al gne aor .i.n.caonbi natio ith 5 the switc

SW2 and/ or gqu\} g bge]ﬁ/%oer%%crﬁs‘&‘trbgt FHeE SfRPHuiil to SwW3

t er m nal, ; 34 GORIQ)e e M N3l Oof th rive .contral
el enent DRL are connected to each o ehgrha\écn&hae SPdret

bhat theymana1dicyCcemrect8d d rIReaaN Qthel ¢ %g} the control
exanple, the switch SW is. connected between 0 the

cont r oketreni pianab famteOdirive NHRAl Qlerfh® HRNVE the output
control elenent DRL. A switching operation of the

swi t cht8Whinslcorft ttolel edilvye, dooit reRarpletient RN and the

signal supplied fromthe scan signal |ine driver YDR

vi a t h#idseanighgaall inen®lSkZe Anaeceeanmuboeonthanother, and

switch_ SW is 25 a p-channel TFT a whose gate is
connecfedefBnfhatatsn thattghley are Sizcandemiese from one
ource ang drain

1 re Congected to the gate and drain
of theaaPlosrConFBSISYGtc | BFENP BRL, SRBdpEcipFaPys
configurations. .This is described in detail later.

The first switch SW1l has a terminal connected to
the control terminal of the drive control element DRI1.
The switch SW1 switches alone or in combination with
15 the switch SW2 and/or switch SW3 between a state that
the output terminal and control terminal of the drive
control element DR1 are connected to each other and a
state that they are disconnected from each other.

For example, the switch SW1 is connected between
20 the control terminal and output terminal of the drive
control element DR1. A switching operation of the
switch SW1 is controlled by, for example, a scan signal
supplied from the scan signal line driver YDR via the:
scan signal line SL2. As an example, the switch SW1 is
25 a p-channel TFT a whose gate is connected to the scan
signal line SL2 and whose source and drain are

connected to the gate and drain of the drive control
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The second switch SW2 has a term nal connected to the
control termnal of the drive control el enent DR2.

The switch SW2 switches alone or in conbination with 5

the switch SW and/or switch SWB between a state that

the output termnal of the drive control elenent DRl

and the control term nal of the drive control el enent

D2 are connected to each other andoa state that they

are di sconnected from each other. 10 For exanple, the

switch SW is connected between the control term nal

of the erdmentcditlolredmaentvddR?. and t he out put

termnal of the drive control elenent DRl1. A

swi tchi ng opgratieserd 3hitewni 3Eh ISV a steominal | &shnected to
by, for_ exanple, a scan signal supplied from 15 the

scan sig¥aICAN e ldrtis/mingdR of & hehedmsicem Csirgna;}l ldla;rg_lpt DR2.
SL2. an exanpl the-switch SW is a p-channel _

a mOéthgeatsé’H gﬁ%?e&“@otqf@% el P siighdlondimat igp with

nd wh I, drajn are .connected to the
gut put Qt%%r %’%%I%%o%@ﬂhéan |r/i10 e Sc?“olr%[ IS%VEQ CIPRE Afdte that

20 thetg@n e nal  _gf ive contrql el ement
oo, " SRS B LR SR T oms

t er m nahdceneeeioad o tidien iouP s tt%éamcﬁ%!ve‘)f otrﬁg:ol element
drive control element DRl or the video signal line

DL. The2saireckoBWiBcawid cleeadh dtdRE Ahd B GRERINAHQN they
with the swwtch SW and/or switch SW between a state

t hat t h&eodtipabnnectiedalf rofn elala® ditihee .cont rol el enent

DR1 and the video signal line 11 DL are connected to

18ach ot her &rd. &xematle,t Wate tshetch SW2 is connected between

the control terminal of the drive control element DR2
and the output terminal of the drive control element
DR1. A switching operation of the switch SW2 is
controlled by, for example, a scan signal supplied from

15 the scan signal line driver YDR via the scan signal
line SL2. As an example, the.switch SW2 is a p—-channel
TFT a whose gate is connected to the scan signal line
SL2 and whose source and drain are connected to the
output terminal of the drive control element DRI and

20 the control terminal of the drive control element DR2,
respectively.

The third switch SW3 has a terminal connected to
the output terminal of the drive control element DR1 or
the video signal line.DL. The switch SW3 switches

25 alone or in combination with the switch SW1 and/or
switch SW2 between a state that the output terminal of

the drive control element DR1 and the video signal line



are di sconnected fromeach other. For exanple, the
switch SWB is connected between the output termna
of the drive control element DRL 5 and the video

signal line DL. A switching operation of the switch
SWB is controlled by, for exanple, a scan signal
supplied fromthe scan signal line driver YDR via the

scan signal line SL2. As an exanplig, the sw tch SW
is a p-channel TFT a whose gate is connected 10 to the

scan signal line SL2 and whose source and drain are
connectld are tdmrottmd teredatalottfert hehdird Vet atcONHA they
el ement DR1 and the video signal |ine DL,

r espectiififeldi.scrgasttqsutf omteasth swiiteeh. SW and
display element 15 QLED are connected in series
bet ween t he ISk fite™R @ nitthe vfitde I3 vis comeaaied between

el enent. . DR2 and a second . power supply term nal ND2.
As an SRSMUEPUhE IR dwFhss Cgtla'-ecwmffeqolweﬂement DR1

ose [ ected tq the an signal. line SL1
fa thaten snd PR S hded o0 iSout e GoRetion of
connec : t. t 1.nal f.th rive cqontro
el enen:t%%R;SQ%Ltgﬁt %ﬂ%%&dé:%{)@@eledgibgpl :f)?releé‘ﬁﬁﬁﬁe' a scan

OLED, kegpaat isv@pt-ieN %Q%HgQh%h%ca%yggékaﬁOQE%g qgﬁq$r YDR

switch SWM and display elenent OLE connect e

seri esvhat ween sche euigpul tiam@ fal .of Ahe 23 dHMe, the
control elenent DR2 and the second power supply _

term naWikBR Si3t hiss aopdehanhledy THEY ab&he@engated iish connected
series in the reverse order. 12 The capacitor Cl is
l8onnectedthet weap §ignal line SL2 and whose source and drain

are connected to the output terminal of the drive
control elemeht DR1 and thé video signal line DL,
respectively.
The output control switch SW4 and display element

15 OLED are connectéd in series between the output
terminal of the drive control element DR2 and a second
power supply terminal ND2. As an.example, the switch:
SW4 is a p-channel TFT whose gate is connected to the
scan signal line SL1 via the capacitor C2 and whose

20 source and drain are connected to the output terminal
of the drive.control element DR2 and the anode of the
display element OLED, respectively. Although the
output control switch SW4 and display element OLED are
connected in series between the output terminal of the

25 drive control element DR2 and the second power supply
terminal ND2 in this order, they may be connected in.

series in the reverse order.



constant-potential termnal and the control term nal

of the drive control elenent DRL. The capacitor C2 is
connected between the control termnal of the drive 5
control element DR2 and the scan signal line SL1. As
an exanple, the capacitor O is connected between the
node on the power supply line PSL and the gate of the
drive control element DR1. The congjant-potentia
termnal to which the capacitor C 1s connected may be
10 electrically insulated fromthe power supply line

PSL. That isheasabheidbeve1censtanhePet8Nbitleen a
term nal, another constant-potential term na

el ectr|@aﬂwyantﬂlsutahedairaermbﬁapoﬁ\ﬁa SHEPEYNEEPE PSkminal of
may be used. FIG 2 is a timng chart schematically

showi ngtlam dubvexeopteodf ehemenholRdf dThyi ogpdbetor C2 is
di splay showmn in FIG 1. In FIG 2, the abscissa

denot esCeRHRCt o betwaen bhei nantrdinoe esipat eof i dhe ofrive
rg:aq\gnltude of cur ent In FIG 2, the waveform

di cat & ELL gt ?R%|%@)thqosgmm1@ml ehine R%Ll As
th na I| e driver es flow throug
thg x:%sg S|gﬁ%# P% Eiép?%% Oﬁﬂ9ga%?n%onﬁﬁ?%%?e@T%%een the
"SL1 il tqal w ntla S
of thgqgggi(gﬁgl cigflnes %ﬁﬁ% di%ﬁi §$§ %@%t? %ate of the
and t hei el iy o NAl Caf &tk asr1 25 fi*'ﬂ{ﬂc tential
" show po? ent

potential" and "DR2 gate potentia
of the tgainei ool end ive scrofthdiec 4lsd v $ONET 0f 5 @Aﬁ(@é‘ééd may be

DR1 and DR2, respectively. Further, in 13 FIG

10 (nﬁ-k)e'lq'ceq:n'Jesglrm;s imegnl 4 tuekd Dfonﬁ:uﬂ’r[@rﬁow@f supply line PSL.
That is, as the above constant-potential terminal,
another constant-potential terminal electrically
insulated from the power supply line PSL may be used.

FIG. 2 is a timing chart schematically showing an-

15 example of a method of driving the display shown in

FIG. 1.

In FIG. 2, the abscissa denotes time? while the
ordinate denotes potential or magnitude of current. 1In
FIG. 2, the waveform indicated as "XDR output (Iout)"
20 shows current that the video signal line driver XDR
makes flow through the video signal line DL, the
waveforms indicated as "SL1 potential" and "SL2
potential" show potentiéls of the scan signal lines SL1
and SLZ, respectively, and the waveforms indicated as
25 "DR1 gate potential" and "DR2 gate potential"™ show
potentials of the gate potentials of the drive control

elements DR1 and DR2, respectively. Further, in



current that flows during an "m+k-th row sel ection
period" over which a pixel PXin an "mtk-th row' is
sel ected, through the video signal line DL to which
the 5 above pixel PX is connected. FIG 2 shows an
exanple in which a gray level to be displayed on a
pixel PXinthe mth  rowis changed froma gray |evel
corresponding to a drive current with a smaller
magni tude to a gray |evel corresponding to a 10 drive
current with a larger magnitude, and a gray level to

be di spitayed,omampivsel REARHE Milgnlif Ju@WdIFS current or
changed from a gray | evel correspondlng to a drive

cur r entunirehta thatgen owsgaiutrieey e amg3kayhl evel selection

corresponding to a drive current with a smaller 15

magni t pe&1oRUr brer, whichhe pelkedd PXhdwn ainn "mk&-tR, ras" is

an exanple, potentials of the power supply termnals

NDL andeRBgtade sbromgh+&hy aadecysugnpdspéoei W8l yo which the
nd magni tude of each scan S|%nal supplied to the
can 8PgK&l PHrRésPBLiSaR@ BESTEFe swit ched betmeen +6

V-and 20 Acc rdln to the _nmethod shown in.

2, the di sélIg §h8 %ﬁ exarple dni vbd chs af Slrpdméevel to

t
o gL PR G A B ane
25 PX ERokhhg gebb EQW@ldHBEQQS oﬂeﬁhadtﬁvgrd%@bghchgfﬁnt with

pi xel PXin the mth rowis sefecte , an-m
row seheshhdhepenbgfittihe E@tﬁnbkéy QEVETec§9§Qs§bH8§hg to a

14 line SLI is changed from-2"V as a secon
1®otentdaivé0current with a larger magnitude, and a gray level
| to be displayed on a pixel PX in the m+l1-th row is
changed from a gray level corresponding to a drive
current with a larger magnitudé to a gray level
corresponding to a drive current with a smaller
15 magnitude. Further, in the method shown in FIG. 2, as
an example, potentials of the power supply terminals
NDl and ND2 are set at +6 V and -9 V, respectively, and
magnitude of each scan signal supplied to the scan
signal lines SL1 and SL2 are switched between +6 V and
20 -2 V.
According to the method shown in FIG. 2, the
display shown in FIG. 1 is driven as follows.
When a gray level corresponding to a drive current
with a larger magnitude is to be displayed on a pixel
25 PX in the m-th row, during a period ovér which the
pixel PX in the m-th row is selected, that is, an m-th

row selection period, the potential of the scan signal



+6 V as a first potential so as to open the switch

SW, for exanple. Note that the gate potential of the

drive control elenment DR2 changes in accordance with

the 5 change in potential of the scan signal line SLI1.

During a wite period over which the switch SW is

open, the first and second operations are execut ed
sequentially. First, the potentiali4f the scan signa

is changed 10 from+6 V to -2 V so as to cl ose

switches SWM to SWB, for exanple. Thus, the gate of

the drilM@ecdtitlk ols clampt DRin they gat @ fedditt Pdtkhtial to
control elenent DR2, the drain of the drive contro

el enentt DRI 2sarid fiest \Badentsianado lamedDlopsare the switch SW4,
connected to one another. In 15 this state, a video

si gnal for SHsmnies f Nthe Hhah dee c1331'@1elilotlan’te.aclhr|ouferthe drive

XDR via th o signal_line DL to the selected

pi xe?” BR" t%?ét %qse ecfPEg Qﬁ%é’&l%ﬂ%llq |'3W§0rd3@if\Flé3r Wi the
gak ent ro the ower, supply

tetrensnglh%‘hlgr '1 e Uit €15 5LIneg NHGs Side

of theD@ltfrlrn ta LDk & ?erﬁ%%o%%zt H s&lthUd sw&({g{%%% is

drive current to be s ed to the

OLED, thah, |$hetEQr%&aﬁnH?%%cdﬁa @%é@a%ﬁl%%e%reogggy%ted

sel ected pixel PX. This first operation sets the

pot ent sakuehtid3 1tyhe drive control el enent DRLl at a

val ue when the current I(nm flows between the gate

and drain offitis¢, diieveorenitriall elferd slBh dinlhe is changed

exanple shown in 15 FIG 2, the gate potential of the

1arlve E5AMr 6P ¥l &@enR V so as to close switches SW1 to SW3,
for example. Thus, the gate of the drive control
element DR1, the gate of the drive control element DRZ,
the drain of the drive control element DR1, and the
video signal line DL are connected to one another. In

15 this state, a video signal is supplied from the video
signal line driver XDR via the video signal line DL to
the selected pixel PX. That is, the video signal line
driver XDR makes a current I(m) flow from the power
supply terminal ND1 to the video signal line DL.

20 Magnitude of the current I(m) corresponds to magnitﬁde
of the drive current to be supplied to the display
element OLED, that is, the gray level to be displayed
on the selected pixel PX.

This first operétion sets the gate potential of

25 the drive control element DR1 at a value when the

current I(m) flows between the gate and drain of the

drive control element DR1. In the example shown in



DR1 is set at +3 V by the first operation. The first
operation also sets the gate potential of the drive

control element DR2 at a value equal to the gate 5

potential of the drive control element DR1, +3 Vin

this exanple. Next, the potential of the scan signa

line SL2 is changed from-2 Vto +6 V so as to open

the switches SW to SWB, for exanpl e. That is, the

gate of the 10 drive control element DRl, the gate of

the drive control elenent DR2, the drain of the drive

cont r olFT@I eenthdRiat @nsbiidie: 14 0es sarganairlwecﬂu%le element
di sconnected from one anot her. Subsequently, in

st at e, OR¥e ipotsarit iatl “0f W hey sden Blng;’talo;ielrl}ﬁzlﬂd i srhles first
changed from+6 V as the first potential to -2 V as

the sé&PSTdtPoremlistl s ashe Hicseatentsiwlt off SWe drive
Thi s second per.ation changes the gate potential of

t he driqPd 6 EHEMAENEZ B2 3 v adeicoradaride bW ttihet lgmte

han e ti f the scan signal line SL1. In

?hP teex rl atjtﬂ: T 5ottt SlameatdDRle +3 V in
control gg % |s changed from+3 V to -5 V. As
descrlbe& above 'e gate potential of the ﬁrlve
control el engade, toa el en the
current 1 (n) flows, %&%ltnrﬁ s %xtglre}epr&arby ek ilige SL2 is

25 operakhgad Fhio gat § Q%tQ%tWa%o'%s”%'n%?eﬁth%n%wltches
the switches SW to SWB are cl osed. Fur

descri b@d abog@3,t fergakampakent ralatofi s16 thkh@alel ¥& the
control element DR2 is set at a value that is
0 drive control element DR1, the gate of the drive

control element DR2, the drain of the drive control
element DR1, and the video signal line DL are
disconnected from one another. Subsequently, in this
state, the potential of the scan signal line SL1 is

15 ‘changed from +6 V as the first potential to -2 V as the
second potential so as to close the switch SW4.

This second operation changes the gate potential
of the driﬁe control element DR2 in accordance with the
change in potential of the scan signal line SL1. 1In

20 . this example, the gate potential of the drive control
element DR2 is changed from +3 V to -5 V.

As described above, the gate potential of the
drive control element DR1 is set at a value when the
current I(m) flows, +3 V in this example, by the first

25 operation. This gate potential is maintained until the
switches SW1 to SW3 are closed.

Further, as deseribed above, the gate potential of



obt ai ned by adding a difference between the second
potential (-2 V) and the first potential (+6 V) to the
gate potential (+3 V) just after finishing the first 5
operation, that is, -5 Vin this exanple. This gate
potential is maintained until the potential of the

scan signal line SL1 is changed fromthe second
potential to the first potential.lefhus, an electrical
resi stance of the drive 10 control elenent DR2 is

smal | during the effective display period. Therefore,

a driveharderite vient ol sefdnenedRY 1arge: g twltue that is
can flow through the display element OLED. According

to the FREHGESHXWRIF NF| G dDf ferepey betmden the second
corresponding a drive current with 15 a |arge

) 9.
magni t b e Tispllayrf ddelskrsbap el (+6 V) to the
A di t o _t.he .net.ho wn, i n Fl 2, _when . ray .
I 232{ %reeopootned}tﬁgajt oPLraj3 T et t'urargti'ﬂr vﬂ%%‘”ﬁr&f}%rflmt
nit 1St b |.Spl ayec he di,splay shown in.
Ié?% 1%11 rllvog]ﬁ chkgéftgﬁ%wsdg 2% Wgcnr.“as Wﬁqﬁ/‘el this gate
corr eSRRNAIMNE 410 & M MR LUHILNn e 1M ik HAWLEN of the scan

magni tude is to be displayed on a pixe

mtl -t h sriemalsividearsiio iheHeided deserimede Wdd potential to
regard to the pixel PXin the mth row, the first  and

second tdeerfatristnpcaremtsiequent i al | y executed during 25
a wite period over which the switch SWM i s open.
Si nce the gridyd.evd aledia diahl myeistmdaepitted dilXe
in the mH -th row corresponds to a drive current 17
10 th acSm&mcdr eredifntud&? titfe salrlemtuninerithet Iedif ectid ve
display period. Therefore, a drive current with a
sufficiently large magnitude can flow through the
display element OLED. According to the method shown in
FIG. 2, a gray level corresponding a drive current with
15 - a large magnitude can be displayed as described above.
According to the method shown in FIG. 2, when a
gray level correéponding to a drive current with a
smaller magnitude is to be displayed, the display shown
"~ in PIG. 1 is driven as follows.
20 When a gray level corresponding to a drive current
with a smaller magnitude is to be displayed on a pixel
PX in the m+l-th row, similar to the method described
with regard to the pixel PX in the m-th row, the first
and second operétions are sequentially executed during
25 a write period over which the switch SW4 is open.

Since the gray level to be displayed on the pixel

PX in the m+l-th row corresponds to a drive current



first operation makes fl ow through the video signal
line DL is snmaller in magnitude than the current |(m
described with regard to the pixel PXin the mth row
5. Thus, the gate potential of the drive control
elenment DRl just after finishing the first operation
differs fromthat described with regard to the pi xel
PXinthe mth row In the exanplig shown in FIG 2,
the gate potential of the drive control elenent DRl
is set at 10 +5.5 V by passing the current I (mtl). The

gat e potierit izalsmafl 1dwe mhigrver €t rile & @Rt DR 1YS¢hat the
after finishing the first operation is set at a val ue

equal tfo ntte Qmim tpioiremakds of ldwectdrdwgh entvidleo signal
element. DR1, +5.5 V in this exanple. The 15 change in
t he gatldNotREntisalsmsrl keve idr imagmidntdelthasl erfentcudent I (m)

caused the second operation is equal to that

descri ﬁgeé%l?’r?dr &gdt TPtk tn xdie el &P‘helrmt_tﬂel m-fth row.
row. Therefore, in.this exgnple, the gate potential o

he dr ir&%élesdoﬁct reolgaé:leer%)rﬁe%ﬁf]c%&? ﬁ%%?ﬁt\?% element
to -2. Xecut | - cond operat.ion. us, _

dur | ng%tR?w{eq)ng? e%tcfiLE %én %ilglg%a{l;%pge&%(?d%ed\fesrt WAET L gy fers

| evel @GeoreSPARdIdREG 3 i HdQ & 1G4 T ' sl ) er _
magnitude is to be di slpl ayeoll on %r\g ?&% %I;})? :Eﬁxesihepx in the

mtl -t hmral, rolke elIectthieC alx an@ieStsdRes Qfh tﬁ%.er',V%hez%ate
control element DR2 is larger than that during the

ef f ect petedtdpllay fpehieodrdwer cohittd1a eded¥nte VYRl is set at
corresponding a drive current with a |arger magnitude

198 i stPeSh¥ Bivsprapéddotheheugiveelt PXmi+l)the mth

Fow. The gate potential of the drive control element

DR2 just after finishing the first operation is set at
a value equal to the gate potential of the drive
control element DRI, +5.5 V in this example. The

15 change in the gate potential of the drive control
element DRZ caused by the second operation is equal to
that described with regard to the pixel PX in the m-th
row. Therefore, in this example, the gate potential of
the drive control element DR2 changes from +5.5 V

20 to -2.5 V by executing the second operation.

Thus, during the effective display period over

which a gray level corresponding a drive.current with a
smaller magnitude is to be displayed on the pixel PX in
the m+l-th row, the electrical resistance of the drive

25 control element DR2 is larger than that during the
effective display period over which a gray level

corresponding a drive current with a larger magnitude



Therefore, the drive current that flows through the

di splay el enent OLED has a sufficiently smal

magni tude. According to the nmethod shown in FIG 2, a

5 gray level corresponding to a drive current with a
smal l er magnitude is displayed as descri bed above. In

the case of omtting the drive control elenent DR2,
capacitor C2 and switch SW2 in eath pixel PX it is
difficult to set magnitude of the drive current at a

10 sufficiently small value. This is described with

ref er eh8etpobpl GSsp3agrd 4n EhE p3xed 8K équichial eprth row.
circuit diagram showing the pixel PX fromwhich the
secondTHRF#ECEBNt £BE dELEReRUTDRNtt KBasefdnuscapacigbr the

C2, .th d 15 itch SW2 are omtted. FIG 4
e o oripRiaRoRRGeHs DLEBTBRE 6 SUSELCARPELY Small

he pi ePhBRbERswn PREERERYS Eoy AR, Bethot RBouBocnsEac- 2. 3

t he pixe Shown

. ! - |
genOte?r%¥g?Q&E%PgB?E%EgF8dYH OEoégeggﬁbvecﬁgggﬁg with a

el enen I nate enotes a curr

| sd thahallewsmbghyeghnet he §9§b§§y@8dasd&@EBr?Ee&hgbove.
drive control element DRL or a drive current that

flows through the displ a¥ emefRAhgOLER. arIhe eUh¥e81 element
DT1 to DI3 in FIG 4 show data when the potential of

the pobR?, sopphyiterntpabnliDiwiscEebwat i6e2bhVpingd px, it
the potential of the power supply termnal ND2 is set
at -9 & SpeEifuthl ty, sehemggnveudFloshoms drive current at a
vol t-anpere characteristic of the drive contro

1Q| ementuidichrat mermal ¥i vedusi gnBhisok s edpondingdt vith
drive reference to FIGS. 3 and 4.

FIG. 3 is an equivalent éircuit diagram showing
the pixel PX from which tﬁe second drive control.
element DR, the second capacitor C2, and the second

15 switch SW2 are omitted. FIG. 4 is a graph showing an.
example of volt-ampere characteristics of the drive
- control element DRI in the pixel PX shown in FIG. 3.

In FIG. 4, the abscissa denotes a drain potential

Vq of the drive control element DR1, while the ordinate
20 denotes a current Igg that flows between the source and

drain of the drive control element DRl or a drive

current that flows through the display element OLED.

The curves DTl to DT3 in FIG. 4 show data when the
potential of the power supply terminal ND1 is set at +6

25 V, and the potential of the power supply terminal ND2

is set at -9 V. Specifically, the curve DTl shows a

volt-ampere characteristic of the drive control element



current with the maxi mum nmagnitude i's witten on the

pi xel PX by the sane nethod described with reference

to FIGS. 1 and 2. The curve DT2 shows a volt-anpere 5
characteristic of the drive control element DRl when a
video signal corresponding to a drive current with the

m. ni mum magni tude is witten on the pixel PX by the

same nethod described with refererice to FIGS. 1 and 2.

The curve DT3 shows a volt-anpere characteristic of

the 10 display elenment OLED. Further, in FIG 4, the

i nt er sédtl ofhgpintviCg sfgnd hecanregsoddilngng Bl drive
represents the operation point of the drive control '
el ementCWWHEN & el Wy i e dimriemim mdarii tude W mitmen on the

magni tude is mpde to flow through the 15 display
elgnenguﬁl PRy ithersane it s fesopddest wittite reference to

curves and DT3 yepresents the operation point of
t he dri@é%doﬁl A 03ezir‘e © HET & HT ArShAY @ rvertt -amrere

he m ni :r@gqi e i de, t.o fl ow .t hrough the

tgi spl a;r(/yhegllfélrrent (ﬁ_tté% Ozfg t@e He V&SP RS iStemeat AR1 when a |
when t ind i-gn [ to, t.he drive .
curren?gvc\in}étoh%?ﬁzla% %Oﬁu%gaﬁaq%%&gjgias W't ST he/tth the

pi xel RXnité kRWen dube i@ ain ddrent %'heV:szixtetie PX by the
| arger the current |Isd becones, wthin a range that

t he dr aemepokthbidalde¥d rabeldheidin ¥e f2% et 1ol relegment g 2.

DR1 is low. Therefore, the drive current can have .a

smal | ABEnictgde BY 3sishiowisng tviod t —aniperse chia@a cpeiriistic of the
23 such that the drain potential 20 Vd at the’

lgser at foAPp8YnelEBEDE SLEDgher .

Furthei, in FIG. 4, the intersection point OP13 of
the curves DT1 and DT3 represents the operation point
of the drive control element when the drive current
with the maximum magnitude is made to flow through the

15 display element OLED. The intersection point OP23 of
the curves DT2 and DT3 represents the operation point
of the drive control element when the drive current
with the minimum magnitudé is made to flow through the
display element OLED.

20 As the curve DT2 in FIG. 4, when the video signal
corresponding to the drive current with the minimum
magnitude is written on the pixel PX, the lower the
drain potential Vg4, the larger the current Isq becomes,
within a range that the drain potential Vg of the drive

25 control element DR1 is low. Therefore, the drive
current can have a small magnitude by shifting the

intersection point OP23 such that the drain potential



Such a shifting of the intersection point OP23 can be
performed by, for exanple, raising the potential of
the scan signal line SL1 during the effective display
5 period to neke the electrical resistance of the
output control switch SWM larger. This is described
with reference to FIG 5. FIG 5 is a graph show ng
anot her exanple of volt-anpere characteristics of the
drive control 10 elenment DRL in the pixel PX shown in
FIG 3.. In FIG 5, the abscissa denotes a drain

pot ent Vgl atVahef odeeadriiore peanty Me cinRieMi iRk, Whil e

the ordinate denotes a current |Isd that flows between

the source awgh dr @i Ofindhedrihe iotrtrsactalempti RDP23 can
or a drive 15 current that flows through the display

el emenPeoPeEBformgd HynvEoDT EXamplRel, Gras simgwsha potential of

volt-anpere characteristic of the drive control .
el enent "BRERRe S 14 avi dddesiSGladugdncespengiffgctdvae display

[ . ith,th [ _ itude is witten
G VhoBEIER' oY B Sna TR R L Pt Bhe o
ref er epggcLa1FLES: ch 299 2,,5u6ePt fhat jthe potential

of the power supply term nar o RDL i 8 SetSafeErg1PeoThdth

curve PdZershewstad rteltsanpere characteristic of the
drive control elenent DRl when a video signha

correspondi FJGL 0 5a 1@r laV @ raphC WhoRihgWahb thiee BB of
magnitude is witten on the pixel PX by the sane

met hodvdésceinpedewchhrreteréstecsoofFEES. dtiaadcdntrol
except that the potential of the power 21 supply
19 er m natementi BR3einathe1pyxeth&xcehoenDI8' FIG. 3.
In FIG. 5, the abscissa denotes a drain potential

Vq of the drive control element DR1, while the ordinate
denotes a current Igq that flows between the source and
drain of the drive control element DRl or a drive

15 current that flows through the display element OLED.

The curve DT1' in FIG. 5 shows a volt-ampere

characteristic of the drive control element DR1 when a
video signal corresponding to a drive current with the
maximum magnitude is written on the pixel PX by the

20 same method described with reference to FIGS. 1 and 2
except that the potential of the power supply terminal
ND1 is set at +10 V. The curve DT2' shows a
volt-ampere characteristic of the drive control element
DR1 when a video signal corresponding to a drive

25 current with the minimum magnitude is written on the
Ipixel PX by the same method described with reference to

FIGS. 1 and 2 except that the potential of the power



shows a volt-anpere characteristic of the display

el ement OLED when an el ectrical resistance of the

out put control switch SW is increased and the 5
increment is assunmed to be an electrical resistance of
the display el enent OLED. As shown in FIG 5, when the
el ectrical resistance of the output control switch

SW is increased, the volt-anper&lcharacteristic of

the display el enent OLED 10 changes fromthe curve DT3
to the curve DI3'. As apparent by conparing the

i nt er sEMPRdY PSimRire2ADhfis tdrt culr v WDT3 Thenctudf2 DT3
with the intersection point OP23, when the electrical
resi st 52‘8 Sof e TRATHRT S TSIt adittcls s the display
I ncrea It i 0ssi bl e to .15 decrease the m ni mum
nagnit%ggmﬁnﬁﬂgi HVE T @ dectiifahitesdgd@nce of the

howeve T3 .i.ntersect.s .the curve DT t
the | n{bgrtgélgt %‘%&Qn%wdg%‘ SMhatt ST rai"\?é the
gont r o nel-emrt: BRI cannrly ke QQ@EQ{%ﬂgkﬁg”%%ﬁerfgistance of

saturation region in which the nagnitude

currenthksdiisplalymesereonrsiourp,. As a result, the drive
control elenent DRL is operated in the |inear region

in which t B rshgnint ude FAfG.t Itg earerthd $d e@tealdal resistance

changes in accordance with the drain potential Vd.

Furt hepf the omaputueomigoilt sue tah SWd disi veceeksedt, the
beconmes smaller. 25 Raising the potential of the power

suppl yVPéFiPAREreNDlagarterdveic ofi $hewdtilspilhiys eleent OLED
urve DIl can changed to, for exanple, the curve

%11, FHangss EEP@r§§€tFBﬁV§oPH§ Gp18heorurne OFRves As

DTl aggpggéhti%y comparing the intersection point OP23' of
the curves DT3' and DT2 with the intersection point
OP23, when the electrical resistance of the output
control switch SW4 is increased, it is possible to

15 decrease the minimum magnitude of the drive current.

-In this case, however, the curve DT3' intersects

the curve DT1 at the intersection point OP13'. That

is, the drive control element DRl cannot be operated in

the saturation region in whiéh the magnitude of the

20 current Igq is almost constant. As a result, the drive

control element DR1 is operated in the linear region in

which the magnitude of the current Igq greatly chaﬁges

in accordance with the drain potential V4. Further, the

maximum maghitude of the drive current becomes smaller.

25 Raising the potential of the power supply terminal

ND1 can prevent this. With this, the curve DT1 can be

changed to, for example, the curve DT1l'. The



| ocated in the saturation region and gives al nost the

sane drive current magni tude as that at the

i ntersection point OP13 of the curves DTl and DT3. In

5 addition, since the change fromthe curve DT2 to the
curve DI2' incident to raising the potential of the

power supply termnal NDL is slight, the magnitude of

the drive current at the intersecgpon point OP23" of

the curves DT2' and DT3' is alnpbst equal to that at

the 10 intersection point OP23" of the curves DT2 and :
DT3' . ifherekokeépni potihe elpast'r b¢akheesustrasceTof tha DT3' is
output control switch SW is increased and the

pot ent LaFased thetpewsetuupphipnt eegiinal aNBlgisesahdmdst the
the drive control elenment DRL can be operated in the
sat ur afPBR ¥51VegFrYATrRAENTEAB1GHAGeacuUiEnalt 2ahashehe

maxi mum ni e. In addition, it i ossible to

t ud t
decrea%@tg%gecﬁgﬁpnﬁﬁﬁﬁﬁgRfﬂadefo%hﬁhgugVﬁ§eD€&rPéﬁtPT3- In
t he. pot ial,of th |
g

20 | th h [ ' '

20 1o iyt oo Laadon o6 LR SHBe LR o che

conf i ggeak0BuSPOWNLEPmEhGL &Dhsi§n9h9§ﬁg tRetA€gnitude of
o EcsT 179ahG

pi xel PX, as described with reference

2, it thepassibl eutoerecneasnet hatekgettisal pdbnt 0rP23" of
resi stance of the drive control elenment DR2 when a

gray teeeturvesebpPdhdand DO3& dsi ¥emostreghaM t8 @hat at the

| arger magnitude is to be displayed. In addition, it

1¢0s 23 ipbessdteion patntadB2B8heoél tber cualesebT8t andeDT3' .

of theTherefore, if the electrical resistance of the output
control switch SW4 is increased and the potential of
the power supply terminal ND1 is raised, the drive
control element DR1 can be operated in the saturation

15 region when the drive current has the maximum

magnitude. 1In addition, it is possible to decrease the

minimum magnitude of the drive current.

However, when the potential of the power supply
terminal ND1 is raised, the power consumption becomes
20 larger, and the load on the video signal line driver
XDR and the like increase.

If the configuration shown in FIG. 1 is employed
in the pixel PX, as described with reference to FIGS. 1
and 2, it is possiblé to decrease the electrical
25. resistance of the drive control element DR2 when a gray

level corresponding to a drive current with a larger

magnitude is to be displayed. 1In addition, it is



drive control elenment DR2 when a gray |evel
corresponding to a drive current with a smaller

magni tude is to be displayed. That is, the curve DT3 5
shown in FIG 4 can be deformed such that it _
intersects the curve DI2 at a higher drain potential
Vd wi thout changing the position of the intersection
poi nt of the curves DI3 and DT1, for exarr_pl e. As a
result, it becones possible to make the m ni mum
magni t ude of the 10 drive current smaller, and operate

the dripmes<ionle oto Pheredde DRleidléber s@d UM Add P8k ance of the
region without raising the potential of the power

suppl y dmirve redniNpil whkemerhe DRL i wieere U r@indy hesvd he

maxi mum nagni tude. The second enbodi ment of the

pr esentCATRARSRIWHING S ani 4 | dhiveleseridred witlove dnmalher

di splay according to the first enbodinent, the

oper at "I U Ghel Uriv P shit sl avddnenthdR2A sindche curve DT3

W tch SW are ro |l ed t he scan signal that the

zscan sisglr%‘ﬁn IJTrhgflolgir'i ver® Th%t%pﬁ‘?%%ehq osd‘f%lrﬁl'iﬂta ithelntersects
20. sc i ' . JLhys, i he displ ay ]
accordiacnrllléES to t%eﬂ%era%]aer%l |é%ncpr,ajtrhé’cb I:a":a}lolrys‘d dgyithout
the dri r Sheny tl,{:)lgi?f caontrol .

SW tchcgwlgqgg]rﬁe gde contor ol eaﬂ‘?eng‘?ptgentgc?een% JLyo.n 9P e OF the

di spl ayuacess BT 4 tove SN Mo Menls 5 35 & 5Can ¢
signal line for controlling the operation of the

out put beaotesl pRWstit] SWh infa k¥ @HAM rSIORA MRk TdRMof the
the scan signal line SL1 for controlling the operation
194  of diriered e ecdntsmell lelrgnentd RDiR2rabd $hekes vd control
element DR1 iﬁ the saturation region without raising
the potentiai of the power supply terminal ND1 when the
drive current has the maximum magnitude.
The second embodiment of the present invention
15 will be described belowf
In the display accofding to the first embodiment,
the operations of the drive control element DR2 and
switch SW4 are controlled by the scan signal that the
scan signal line driver YDR supplies to them via the
20 scan signal line SL1. Thus, in the display according
to the first embodiment, the operations of the drive
control element DR2 and output control switch SW4
cannot be controlled independently.
In the display according to the second émbodiment,
25 a scan signal line for controlling the operation of the
~ output control switch SW4 is provided separately from

the scan signal line SL1 for controlling the operation



possi bl e i ndependently controlling the operations of
the drive control elenent DR2 and out put control
switch SW. 5 FIG 6 is a plan view schematically
showi ng a display according to the second enbodi nment
of the present invention. The display is an active
matrix display, for exanple, an active matrix organic
EL display. The display showmm inZ G 6 is the sane
10 structure as that of the display shown in FIG 1
except for the follow ng configuration. The display
shown i9f ARG &rive|eriesrehieerewan DR2 gnalhis meskes 3it
correspondently with the rows of the pixels PX. Each

gat e ofPAHE Rt ptdSRERIGIT L e i reyvE ey operations of

connected tp not the scan signal line SL1 but the .
scan sitghealcpﬁjivnee RSk eEJo?rg?ﬂ%)PPc?arP’Bje WGRHEN qRptrol switch
for ex |l e, the sane nethod described with reference

to FIGS. 1T and 2 except that the sane scan signal is
supplied to ghe j - L Sk qgg] 3 .
this case, the sgé)nef‘&?anef@é%?%#%{ nsedé%crl e !liytsnheévplng a
first ebediaEniccanibg achiryedcdil tdhelodintdd® s the

di splay shown in FIG 6, the nmagnitude of the scan

si gnal pewpEnted nverttisrscarhedis@nal id na Yk GR matrix
differ fromthe nmagnitude of the scan signal supplied

to theddeaiagi,grfalr lsxeen8le3. arThertdfar eatinis ©rganic EL
possible tqo set the nagnitude of the 25 scan signal

to be SdsPliagd t Fhendisedm¥sisean 1imdIS3 6 is the same

10 structure as that of the display shown in FIG. 1 except
for the following configuration.

The display shown in FIG. 6 includes third scan
signal lines SL3 correspondently with the rows of the
pixels PX. FEach gate of the output control switches

15 SW4 is connected to not the scan signal line SL1 but
the scan signal line SL3.

The display can be driven by, for example, the
same method described with reference to FIGS. 1.and 2

- except that the same scan signal is supplied to the
20 scan signal lines SL1 and SL3. 1In this case, the same
,effeét that described in the first embodiment can be
achieved.

Further, in the display shown in FIG. 6, the
magnitude of the scan signal supplied to the scan

25 signal line SL1 can differ from the magnitude of the
scan signal supplied to the scan signal line SL3.

Therefore, it is possible to set the magnitude of the



at a value nost suitable for controlling the switching

operation of the output control switch SWM, while

supplying a scan signal with any given magnitude to

the 5 scan signal line SL1. Thus, by executing the

second operation, the gate potential of the drive

control elenent DR2 can be changed by a desired

di spl acenment i ndependently with t2fe sw t chi ng

operation of the output control switch SW. 10 The

di spl ays according to the first and second

enbodi MEAR THNde Podve | edPvhi¢dusd yrheoscaxaspdesl line SL3

al though the switch SWL i s connected between the gate

and drdt'h dVahee diesle Hohtzlple of ereprnt DRIl ing v switching

di splay _shown in FIGS, 1 and 6, the swtch 15 SW nmay

be gonﬁo&%re#%%r{ v%éﬁﬁf%eoﬁtaf?tét o‘forfwjdrsr%t%rﬁ"i‘bl while

el enent ! the video. sighal.line DL.,In this,

case, tsh@%;l\&?ltq-g% %V?Zé/én%ys naggnWetcl? b WEEh r@q%mtuc]ice to the
rd Cl0; | e the drai.n o

gat e ofsdhe éiujd’aei 1oL %L%mrﬁglgs,%aéégeci% in ]%é]eofsecond

the drive control el enent , e

20 t he oprdrer: icant rtle &f e o ANd dhe v deo & INale ro1

line DL, or between the gate of the drive control

el enentelePRAtamik2 hergatee dfardl &y e citrd] &l §MBtement
DR1. Wien the switch SW is connected between the gate

of t he iddepensiemttrlyl vdltdmarte BRI tard Mdepsdad & FRlthe
25 line DL, while the switch SW is connected between
t he gaP&teMt k@ndmale soorfiatolSW .enent DR2 and the

drive %%g%EQEents can be modified vériously.
| For example, although the switéh SW1 is connected
between the gate and drain of the drive control element
DRl in each display shown in FIGS. 1 and 6, the switch
15 SW1 may be cbnnected between the gate of the drive
control element DR1 and the video signal line DL. 1In
this case, the switch SW2 may be connected between the
gate of the drive control element DR2 and the drain of
the drive control element DR1, or between the gate of
20 the drive control element DR2 and the video signal line
DL, or between the gate of the drive control element
DR2 and the gate of the drive control element DR1.
When the switch SW1 is éonnected'between the gate
of the drive control element DR1 and the video signal
25 line DL, while the switéh SW2 is connected between the
gate of the drive control element DR2 and the drain of

the drive control element DR1, the switch SW3 may be



~element DR1 and the video signal |ine DL.
Alternatively, the swwtch SWB may be connected between
the drain of the drive control elenment DRL and the
gate 5 of the drive control elenment DRL. Wen the
swtch SWM is connected between the gate of the drive
control elenent DR1L and the video signal |I|ine DL,
while the switch SW is connected bétween gate of the
drive control element DR2 and the video signal 10 line
DL, the switch SWB may be connected between the drain
of the @BPRpEcEedt betwekenthe DRziandft heevideoe sbgRab]
line DL. Alternatively, the switch SWB nmay be
connect 84°BERfeBR 1t ABAdEAPNVAABogatenal Lhaedbive

trol . or, between the drain of the drive
igncggt%g#ggﬁgﬁéﬁgilegﬁﬁdSVEECBa§@3oFaYhéed¢PVQeCted between
trol I The switch SWL._nmay be connect ed
bt weont 1heSEEth OBrthfotarPoeStnht v bl SLeBRBRI DBRISARACNE gate

e 9t ofnd Nars L1 Xen el T Ol o RLEIERE) DRD. et

case, the switch 20 e connected between the

ate of the whénectngosiiebnebaent DRR.apd.Lhe draln
gf_the drive control element DRI, or %e?ggéng?ﬂgeagtghe gate

of the @f ittee cnivel coet esENS 1 SRen@ngr1 henyi Gg9 \?i@%@l signal
line DL. When the switch SW i s connected between the

gate 2o Rlhe while cloatselteh esenti ORlodmektd® W feen gate

of the drive control elenent DR2, while the switch

SV i s Ofcdififecdril hetamierrl hel getet ofR2 hendirive video signal
ontrol. elenent 27 DR2 and the drain of the drive

105nt r oIl 3% R e, SHHech SW3 may be connected between the

drain of the drive control element DR1 and the video
signal line DL. Alternatively, the switch SW3 may be
connected between the drain and gate of thé drive
control element DR1, or between the drain of the drive

15 control element DRl and the gate of the drive control
element DR2.

The switch SW1 may be connected between the gate
of the drive control element DR1 and the gate of the
drive control element DR2. In this case, the switch

20 - SW2 may be connected between the gate of the drive
control element DR2 and the drain of the drive control
element DR1, or between the gate of the drive control
element DR2 and the video signal liﬁe DL.

When the switch SW1 is connected between the gate

25 of the drive control element DR1 and the gate of the
drive control element DR2, while the switch SW2 is

connected between the gate of the drive control element



switch SWB may be connected between the drain of the

drive control elenent DR1 and the video signal |ine

DL.- Alternatively, the switch SWB nay be connected

between 5 the gate of the drive control elenment DR1

and the video signal line DL, or between the gate of

the drive control elenent DR2 and the video signal

line DL. When the switch SW is cohhected between the

gate and drain of the drive control elenent DRL as

shown in 10 FIGS. 1 and 6, the swtch SW2 may be

connect R hatdekhe t Asagat ef othehdriive veosondioklement DR1, the

el ement [ ang %he drain of the drive control .
el ementS'BEISH oP W HeTéehet Arenpacked opetweerr the doatnobf the
el ement ; DR2 and the vigeo sj gnal DL, or between

i ne
the gat® ofc t e uFPves %IH‘??BIQD?L]S %lfl‘lén’é}h‘?v‘\?'@e%ﬂﬁi@h@l line DL.
i I to : t he
T ton AR e O IR S 30T Do ag b betueen

the drisee L Q£ %Wﬁi%o#@f%ﬁ %Peemeﬁwbﬁlggn?ry%l the video

i s connected between the gate of t rive

el ements ea andi i epmly b Wt fdven WAV & LOMEPl L he drive

el enent DR1, the switch SWB may be connhected between
the dr@antofolt kel didnte DRMtaod tHENBIHeDRL KL thehe DL.

video signal line DL as shown in FIGS. 1 and 6.

Al ternati vel¥hen hehesw v thelSVIBT s beomosiesd sk badaveethe gate

25 the gate of the drive control elenent DRL and the

vi deo &jdyriain f fihe siriges veEtt tdle ameerdf DRIE as shown in

S P e e il e SR, i o e between
the gate of the drive control element DR? and the drain
of the drive control element DL1, or between the gate
of the drive control element DR2 and the video signal
line DL, or between the gate of the drive control

15 element DR2 and the gate of the drive control element

| DR1.

When the switch SW1l is connected between the gate
and drain of the drive control element DR1, while the
switch SW2 is connected between the gate of the drive

20 control element DR2 and the drain of the drive control
element DR1, the switch SW3 may be connected between
the drain of the drive control element DR1 and the
video signal line DL as shown in FIGS. 1 and 6.
Alternatively, the switch SW3 may be connected between

25 . the gate of the drive control element DR1 and the video

signal line DL, or between the gate of the drive

control element DR2 and the video signal line DL.



series between the gate of the drive control el enent

DR1 and the video signal linhe DL in this order. In

this case, the termnal of the switch SM that is 5

connected to the switch SWB is connected to the drain

of the drive control elenment DRL. Also in this case,

the switch may be connected between the gate of the

drive control element DR2 and the zBain of the drive
~control elenment DR1, or between the gate of the drive

10 control el ement DR2 and the video si gnal line DL,

or between The gﬂ@QCbéStﬁ@ldandeswanmaplbeleﬁﬁnécEEa in

and the gate of the drive control elenent DRL, or

bet weerP 1S JaR eV PNt Hae dgz ve ebnthol del eerenonDROL ambement

the t | of thes tch, SW_that is connected to
th: 1: gﬂa ‘:éos%?%ﬁjes BW BhdisviBhimyorder. In
' t ri et yeen e of, t _
cont r ol e%n%e%ee £5- DELIRELL | N o mw&n%wmw is
thi s ordfinedteqg tdd St £@S é\ﬁ éﬁﬁ of the SV\A ttche drain
SW that is 20 connecte to t %Wse

connecteed dre tdiei i addht 51 té‘ﬁerﬁjérﬁﬁ/eDIQPnt rﬁ%éel AN S case,
DR1. Also in this case, the switch SW may

connecttdt: botitesn ridie lgateormfedtwd BB £ WHd Yate of the
el ement DR1 and the drain of the drive control

el enentdIDRE o thet hwesrenidres gcm:e afd tttee ditadeh 25f the drive

control elenent DR1 and the video signal |ine DL, or

bet weeF ¥t Yatd aertthdRiri \ar deeftwasin ¢l tenmeyst DRIF ande drive
he gate of the drive control elenent DR2, or between

9 t h& OJHtEE Tore LoRe Y iRRe? cOIt ridie efieifints ioRE ladd nehdL, or

between the gate of the drive control element DR2 and
the gate of the drive control element DR1, or between
the gate of the drive control element DR2 and the
terminal of the switch SWl1 that is connected to the

15 switch SWB.

The.switches SW2 and SW3 may be connected in

series between the gate of the drive control element
DR2 and the video signal line DL in this order. 1In
this case, the termina% of the switch SW2 that is

20 connected to the switch SW3 is connected to the drain
of the drive control element DR1. Also in this case,
the switch SW1 may be connected between the gate of the
drive control element DR1 and the drain of the drive
control element DR1, or between the gate of the drive

25 control element DR1 and the video signal line DL, or
between the gate of the drive control element DRl and

the gate of the drive control element DR2, or between



termnal of the switch SW that is connected to the
swtch SWB. Although p-channel TFTs are used as the

drive
shown
t hem

5. control elenents DRL and DR2 in the displays
in FIGS. 1 and 6, n-channel TFTs may be used as
In this case, the potential of the power supply

termnal NDl1 is set |lower than that of the power

supply terminal ND2, and the anod2%9and cat hode of the
di splay el ement 10 OLED are connected to the power
supply term nal ND2 and output control switch SW,
respect FO8I §atal 86 ithet Hrdvecasetran rlehansebRIF&nHSthe
used as the.TFI of the output control switch SW.

Al t hough®p™¢Ra

n8f ¥RYsSHrEChs8l2ashaheiswicbohe8ed £6 the

to SWB g?iﬁgssghgplays shown in FIGS. 1 and 6,

n- channe

y be used as them Although each row

: i ded i ly one scan ,
ignal |ine theaeuErPEoYhERery e 5k Hanrnge the drive

si gnal

Qperati@@ﬁtﬁ&ltgﬁeﬁ@ﬁEghﬁﬁlS%ﬂ%tBREN%nL Q%Ei&ségays shown in

di spl ays shown in FIGS. 1 an

, eac

pr ovi deFIES h 1 Wn @ 6] i &eh5€a01 S 6R8Ind ) 188 W I0R i Sepen.  1n
the structure by which the sw tching operations of”t

swi t chesh BiMca ge SVBhé nebtsledid D €AChI ¥She PX &AM PEerminal
controll ed i ndependently may be enpl oyed. 25

Addi ti
occur

dHdl ‘edlveatt aeee mntharodifa cabf oftse Whder r8aH1Y terminal
to those skilled in the art. Therefore, the

i nvent iNF i P14 SHhs cutede awpeotatiadanadf |t tdabgn B lement
11'Ohe sp%ﬁk&;c details and representative enbodi nents

15

20

25

are connected to the power supply terminal ND2 and
output control switch SW4, respectively. Also in this
case, an n-channel TFT is used as the TFT of the output
control switch SW4.

Although p-channel TFTs are used as the switch SW1l
to SW3 in the displays shown in FIGS. 1 and 6,
n-channel TFTs may be used as them. _

'Although each row of the pixels PX is provided
with only one scan signal line.in order to control the
switching operations of the switches SW] to SW3 in the
displays shown in FIGS. 1 and 6, each row may be
provide with two or three scan signal lines. That is,
the structﬁre by which the switching operations of the
switches SW1 to SW3 included in each pixel PX can be
controlled independently may be employed.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,

the invention in its broader aspects is not limited to



shown and descri bed herein. Accordingly, various
nodi fi cati ons may be nade wi thout departing fromthe
spirit or scope of the general inventive concept as 5
defined by the appended cl ai ns and their equival ents.
31 CLAI MS 1. A display conprising pixels '

arranged in a matrix, first scan signal lines
arranged correspondently with rowsowhi ch the pixels
form and 5 video signal |ines arranged

correspondently with colums which the pixels form

wher ei nteachpetifhe gexelisscanpirrepsesantit stedehMEdiments
control elenment including a first control termnal, a
first i®pAYNtendi dascrbhadchedein. a AdBofdisglpowesrious

supply tern%nal,_and a first output termna
out put tTAY S Catr+ent BAvske maa@e t uilthoebrdesaoniisg t fram the
vol t age control termnal and the

( _%ﬁftyfen the firs ‘ :
first input’te?hi HePPe C5etdfadeRe el comyent 1e¢ cpemeept as
igicl udi n 5 control termnal, a second
fﬁput f%%%?ﬁ%?qg%ﬁ%%%t%%p?Qgedt% AT sAndutpritr equivalents.
term nal, and a second output term nal outputting a
current whose nagnitude corresponds to a voltage
bet ween the second control term nal and the second
input termnal; 20 a first capacitor connected between
a constant potential termnal and the first contro
term nal; a second capaci.tor connected between the
first scan signal line and the second control '
t erm nal



a di splay el ement whose optical characteristic 25
changes in accordance with a.mgnitude of current

fl ow ng therethrough; an output control swtch
connected in series with 32 the display el enent

bet ween the second output switch and a second power
supply termnal; and a switch group switching a
connection state of the first andlsecond contro
termnals, the first output 5 termnal, and the video
signal |line between first and second states, the
first state being a state wheteLthel Migst and second
control termnals, the first output termnal, and the
vi deo signalliirfe & lonmedter 309 aniskelmtdiergngedl in a
the second state being a state where 10 the first and
second Mol TigrSh A gl fkinesapanasast ni nal
and the video signal. line. are bﬁ?onnected'fron1one

d
anot her"° ™ = SRR W PYay" Jdt W Ve e I SnPL X Sdife it and
he di I fii. | tiall te .
ghe  divaRledy Ji% Nt QL 1,0, SRANILL Al ke i en

first an econd operations in a

dur | ng haih! hnioWl R, ORI AyECh Ts opened.  the

first operation includi causing a wite current to

flow throughyHdte ividied donale |ﬂiﬁg‘elv§7idcﬁnﬁﬂ%es:

connection state is set to the first state and a

potential ofa ttherst raati ecamd @l Flanddhe s wlinqta First
first potential, and the second operation including

shi f ti egnthre lpdeemtiinall ,ofa tfhe sfti ristputs carm€ingnalconnketed to a
fromthe first potential to a second potential while

1Phe coAd&sti @PvsrarerPd yséermdnele and a first output

terminal outputting a current whose magnitude
corresponds to a voltage between the first control
terminal and the first input terminal;
- a second drive control element including a second

15 control terminal, a second input terminal connected to
the first output terminal, and a second output terminal
outputting a current whose magnitude corresponds to a
voltage between the second control terminal and the
second input terminal;
20 a first capacitor connected between a constant
potential terminal and the first control terminal;

a second capacitor connected between the first
scan signal line and the second control terminal;

a display element whose optical characteristic
25 changes in accordance with a magnitude of current
flowing therethrough;

an output control switch connected in series with



second state, and 25 wherein the display is configured
to cause a drive current corresponding to the wite
current to flow through the display el enent while
keeping the 33 connection state to the second state
and the potential of the first scan signal line at
the second potential in an effective display period
during which the output swtch igoclosed. 5 3. The

di splay according to claim2, wherein the display is
configured to decrease an electrical resistance

bet ween Hehelisgaoend d pdntd fdivialn alid & oreMNMbut switch
out put term nal by the second operation. 4. The

di spl aypraceorsticugnd pasdeai mubp fwrddetrinalld compri si ng
second scan signal lines arranged correspondently
with the rovws skhiteth tdroyn xetitdhoimy avereiacttiten state of the
smﬁtchfgroup includes a first switch wth a termna
connectied Stto afe SEGed comtrsil  tegrmiingdls,, éhgedbg@t output
wtch with a termpal connected to 15 the secon _
ont r ol* S8V R al ,a“éﬂ&hg VHYSP SWdSd il Retmgen fdirst and

connec%%%o%% %Q%t%%rs%h%y%g%%gggﬁggggkﬁggﬁf%:pgg&%e%here the

signal Tne, an érein,

cont rolg it ekmM P $eRhd RS ftidat e ﬂﬁﬂaﬁ%qSW%%c S r%utput
connected to the 20 second scan signal Ti'ne. 5. The

di spl ayeaseardi, NGno teleaidbo WIGMHEIN1 inR s8-CRLhReq to
pi xel s, a control termi nal of the output contro
sWi t chone copteetredahd the fsiecshdseratel geahg a state where
10 the first and second control terminals, the first
output terminal, and the video signal line are
disconnected from one another.
2. The display according to claim 1, wherein the
display is configured to sequentially execute first and
15 second operations in a write period during which the
output control switch is opened, the first operation
including causing a write current to flow through the
video signal line while the connection state is set to
the first state and a potential of the first scan
20 signal line is set at a first potential, and the second
operation including shifting the.potential of the first
scan signal line from the first potential to a second
potential while the connection state is set to the
second state, and
25 wherein the display is configured to cause a drive

current corresponding to the write current to flow

through the display element while keeping the



line. 25 .6. The display according to claim1, further
conprising third scan signal |ines arranged

correspondently with the rows which the pixels form

34 wherein, in each of the pixels, a control term na

of the output control switch is connected to the third

scan signal line. 7. The display according to claim1,
wherein the 5 display elenent is3an organic EL

element. 8. A nmethod of driving the display according

to claim1, conprising: sequentially executing first

and secwithedic istite itd a&hd idex iRy At tQUEHRY MY Yotential
the out put control 10 switch is opened, the first

oper at iodn tihec|flidisrty szausisiginad Wriintee aaUrgHRNtsdc@drid Pétential
through the video signal line while the connection

state 1§ et affadid vie dsitspsltaat @erdnd! alypdienvhdlchofthe output
the first scan signal line is set at a first

pot ent iS4t And St K& °8€Cond operati on i ncl udi ng 15

hifting the potential of the first scan signal line
?r omthe fi Ss‘t r%(g}ee@s(ﬂ%atyo AFCHGME &t & 2v«/hl‘ﬂhgr‘?ln the
the co thi state d.s set, to the second state; an
causingqg%&F&Cé%c%P§§%§u55¥ké§béﬁﬁﬁﬁ65FoaPhgiﬁFi gcal

currentokq skl awet Reeual it he digplay gl G%nkew%gh%lzgnd the
keepi ng the connection state to the second state an

the pokegbinal ooftplite thiriihalcay %%Qn%%cbh@eoggg%g§on.
second potential in an effective display perfio uring
whi ch the out.pulThewidichpliay @lc@®@@ding to claim 1, further
10 comprising second scan signal lines arranged
correspondently with the rows which the pixels form,
wherein the switch group includes a first switch
with a terminal connected to the first control
terminal, a_second.switch with a terminal connected to
15 the second control terminal, and a third switch with a
terminal connected to the first output terminal or the
Video signal line, and |
wherein, in each of the pixels, control terminals
of the first to third switches are connected to the
20 second scan signal line.

5. The display according to claim 1, wherein, in
each of the pixels, a control terminal of thé output
control switch is connected to the first scan signal
line.

25 .6. The display according to claim 1, further
comprising third scan:signal lines arranged

correspondently with the rows which the pixels form,



9. The nethod according to claim8, wherein an 25
el ectrical resistance between the second input
termnal and the second output term nal is decreased

by the

10

15

20

25

second operation.
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wherein, in each of the pixels, a control terminal
of the output control switch is connected to the third
scan signal line.

7. The display according to claim 1, wherein the
display element is an organic EL element.

8. A method of driving the display according to
claim 1, comprising:

sequentially executing first and second operations
in a write period during which the output control
switch is opened, the first operation including causing
a write current to flow through the video signal line
while the conneétion.state is set to the first state
and a potential of the first scan signal line is set at
a first potential, and the second operation inéluding
shifting the potential of the first écan signal line
from the first potential to a second potential while
the connection state is set to the second state; and

causing a drive current corresponding to the write
current to flow through the display element while
keeping the connection state to the second state and
the potential of the first scan signal line at the
secohd potential in an effective display period during
which the output switch is closed.

9. The method éccording to claim 8, wherein an
electrical resistance between the second input terminal
and the second output terminal is decreased by the

second operation.



