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1DESCRI PTI ON DI SPLAY, ACTI VE MATRI X
SUBSTRATE, AND DRI VI NG METHOD 5 Technical Field The
present invention relates to a display, active
substrate, and driving nmethod and, nore partlcularmmmm
to a display which controls the optica

characteristic of a display elenent by a current to be

*13Q150*

Background Art In a display such as an organic

(El ect roLum nescence) DdEspl ayRwhi BhTconoOr Bl s the 15
optical characteristics of a display elenent by a
drive current to be supplied to it, if the drive
current varies, the inmage qualit becones poor du
to, e.J.SPLAYne&rT IEMAEREE RAfgh £ sRﬂIé&ING METHOD
enpl oys an active matrix driving system the drive

transi stors 20 which drive the display el enments nust

have al nost unlforn1character|sﬁ S g tween the

pixels. In this dlsplay TeqBReGar, F4Phle the

transisto S are nor

I
Such as argr aneeShbrratent BORC e PRRER H 87y A1LB P Worive
Chaﬁ%&EF{ Séﬁﬁ§t£§@9}'¥n&%ﬁylv1ng method and, more

particularly, to a display which controls the optical

*G00002*

characteristic of a display element by a current to be
supplied to it, an active matrix substrate usable for
the display, and a driving method of the display.
Background Art

In a display such as an organic EL
(ElectrolLuminescence) display which controls the
optical characteristics of a display element by a drive
current to be supplied to it, if the drive current
varies, the image quality becomes poor due to, e.g.,
uneven luminance. When such a display employs an
active matrix driving system, the drive transistors
which drive the display elements must have almost
uniform characteristics between the pixels. 1In this
display, however, since the transistors are normally
formed on an insulating body such as a glass substrate,
the transistor characteristics readily vary.

To solve this problem, U.S. Patent Nos. 6,229,506
and 6,373,454B1 propose circuits shown in FIGS. 1 and

2, respectively. Characteristic correction of drive

I“||III||I||

for " The Gispi'ay,"and a g1 ving method of he dsp T



10

15

20

25

25 To solve this problem U. S. Patent Nos. 6,229, 506
and 6, 373, 454B1 propose circuits shown in FIGS. 1 and
2, respectively. Characteristic correction of drive
.10 2 transistors by using these circuits wll be
described below. In an organic EL display 1 using the
circuit (threshold value cancel type) shown in FIG

1, toset 5 a given pixel 2 inza display state, an
out put control switch Sw2 is opened (OFF) by using a
scan signal line 7 first. Sinmultaneously, a

COr ecdri P tsWd oy WBird$ tird s edh (CNt HYw sl nge adssa@anibed
signal line 15 to supply charges to capacitors Cl and
C2 wdldwno current flows 10 between the source and

drain of a drive transistor Tr. |In this state, since

t he drai nfranzh gat@amic tBle diswkayt} ansing othgrcareuit
connected, the potential at a point Ais equal to a

t hr esHoteBhaldievakue ofandrl diYRR) 13018t storFaf: burfagset
this tipe, a scan signal is 15 sggplied froma scan

si grial 94V4e Ri¥Skr? (Hbt? Howm2¥ oot S et sTYHRTE | FoRtrol
6 to c]ose el ection | .. At the same tine .
2 T RS G W SRS Y % Vit o L Line
19 L, (el ghealol g, 4 9e0cslong) Lirect 29 5o
CorvEELLaY, L oy V8.5 2OETED AL T B8k ool
Si gnala Mg g +d ScHPPl{Ses fEpmddecyigeo: 5ighatut &€t flows
driver to the
between the source and drain of a drive transistor Tr.
In this state, since the drain and gate of the drive
transistor Tr are connected, the potential at a point
A is equal to a threshold value Vth of the drive
transistor Tr. During this time, a scan signal is
supplied from a scan signal line driver (not shown) to
a scan signal line 6 to close a selection switch Swl.
At the same time, a reset signal Vrst is supplied from
a video signal line driver (not shown) to a video
signal line 9.

After the above operation is completed, the
correction switch Sw3 is opened, and the output control
switch Sw2 is closed. 1In addition, a video signal Vsig
is supplied from the video signal line driver to the
video signal line 9. Accordingly, the gate potential
of the drive transistor Tr varies from the threshold

value Vth by an amount equal to the variate from Vrst

to Vsig. As a result, a drive current corresponding to
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video signal line 9. Accordingly, the gate potentia

25 of the drive transistor Tr varies fromthe
threshold value Vth by an anobunt equal to the variate
fromVWrst to Vsig. As a result, a drive current
corresponding to 1 3 the variation anmunt is supplied
froma power supply Iline 11 to an organic EL el enent
20 through the drive transistor Tr and out put contro
switch Sw2. As descri bed above, according to the
circuit shown 5 in FIG 1, the influence of the

t hr eghel dayabteoNt Ametintt he gﬁbﬁ@lﬁﬂrfeah gapoleér supply
elimnated. Hence, even when e threshol d val ue of

the tihwellraosastorgdnivakElLeslehenhwne theopgkekieldrive
the influence of such variation on the drive current

to bersuppsted To &hd ounganicc&httOlebemrenh 202can be

m nim zed. However, the drive current is affected not

only by RRedeRreshefdabarae afcehéinpgi ¢e than§ﬁ§p@ﬁt shown

Tr but _also by its npbility and dinmensions. For
reasbﬁ FIgt 1s HF?fFEGiFePﬁetﬁé EF?CEFFG§H6%H Vﬁlﬁﬁcyth on

1t th ght f ty that
no dF SR éyw%ﬁ%ﬁ%ﬁwﬁm Pe STLaERDeflocofRnzey. e&%‘n when

the Qﬁhef ne ﬁo%d VSDS rgaph%o %lgéSEF%¥ ist83'99 varles

circUit {(CUFTERt cOpy type) s

the Qé er'§ﬁé8§bkgl§ glSpb@ylﬁf?ﬁgggéhﬁfogﬁthvgglatlon

contro swtc I'S opened first taneously,
gaz éﬁ'@ﬁé'991§éﬂ&GPr§M@ g9dpa §Qﬁﬁf§éaoﬂémﬁhéeo§&bﬁ99 EL

are closed. Inthis state, a current Isig corfe-
element 20 can be minimized.

However, the drive current is affected not only
by the threshold value of the drive transistor Tr but
also by its mobility and dimensions. For this reason,
it is difficult in the circuit shown in FIG. 1 to so
improve the light emission uniformity that no display

-nonuniformity is visually recognized.

On the other hand, in the organic EL display 1
using the circuit (current copy type) shown in FIG. 2,
to set the given pixel 2 in a display state, the output
control switch Sw2 is opened first. Simultaneously,
the selection switch Swl and a correction/write switch
Swd are closed. In this state, a current Isig corre-
sponding to the video signal is supplied between the
source and drain of the drive transistor Tr by using
a constant current circuit (not shown). With this
operation, the voltage between the two electrodes of

the capacitor C2 becomes the gate-to-source voltage
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sponding to the video signal is supplied between the
source and drain of the drive transistor Tr by using
25 a constant current circuit (not shown). Wth this
operation, the voltage between the two el ectrodes of
the capacitor C2 becones the gate-to-source voltage 4
necessary for supplying the current Isig to the
channel of the drive transistorg Tr. After that, the
selection switch Swl and correction/wite switch Sw4
are opened, and the output 5 control switch Sw2 is

cl osgdcedbgrpotent kappaliagPehBt cBrirengetshy thetaBo¥@annel
operation to supply a drive current alnost equal to

the egreretdksirg beanweeptvheTrsource and drain of the
drive transistor Tr. As described above, according to

the circubhftsmownat]lOthe BeGec2ioa euiteht Swdviang a

magni tude al nost equal to that of the current Isig
suppFpedeatsianywdébespghaFh 8ufdi aget Apenert eapdr kbg output
can be supplied between the_ source _and drain of the

dri vEOPE&RA |§V6Fc¢r5§@ehsd9ﬂpﬁ@d th@hﬁoPQFﬁﬁtﬁéﬂléﬁ a point
next _to the |te erjod. For this 15 reaso not m

the PnfPushePst e {DﬁvesﬂsﬁaaWaewvﬁHPBEYt Redarre

transj stor Tr but . a uence

g a.néﬁs.oﬁ%msﬁttﬁauaﬁ Se EOF ERECenf 1hed ALY cre
eli S S | h ver,

when PREES,3h, UaRiE] b Lhe HENOp Brah o BER:

capaci t angg QESCth%e abghal, LieesdiRgl 88Se%e kArcuit shown

addition, when the wite perlod I's shortened al ong

WﬂthlﬁlEEGPaEteénbﬁgr@ﬁt having a magnitude almost equal to
that of the current Isig supplied as a video signal
during the write period can be supplied between the
source and drain of the drive transistor Tr even during
the holding period next to the write period. For this
reason, not only the influence of the threshold value
Vth of the drive transistor Tr but also the influence
of its mobility and dimensions on the drive current can
be eliminated.

In the circuit shown in FIG. 2, however, when the
pixel size becomes large, the wiring capacitance of
video signal lines increases. In addition, when the
write period is shortened along with micropatterning of
the structure, the following problem rises. That is,
when the current Isig is small, the write becomes

insufficient. 1In other words, it becomes difficult to

write a desired video signal.
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the structure, the following problemrises. That is,
when the current Isig is snmall, the wite becones 25
insufficient. In other words, it becones difficult to
wite a desired video signal. 5 Disclosure of
Invention It is an object of the present invention to
increase the controllability of a display operation

by a scan signal to allow satisfactory display. 5
According to a first aspect of the present invention,
there is provided a display conprising pixels
arranged in a matri xpieatbsotetbe phxehsiononpri sing a
vol tage signal input termnal to which a voltage
signal isIsupplaedobpedriovt ChomtpoésehenentedOion to
including a first term nal connected to a first power
supplnyctersd ndle conom¥loibileriy naf | a ahdspl secapeiration
term nal that outputs a current corresponding to a

vol thged btaeent el 9 s2l kot SelcbnR¢er iy ndl splay -
first capacitor, connected between the voltage signa
input  15PFEPREHRY BRP ther Sord $RFCt ef hri W&?,p]éeﬁg??ent

S|SBl S0 L0 bl eh o car L Slanel £
curenlo 8 el plgputs Lergirel and Lhe o ol
cur r@&ﬁ;fﬂé]ﬂ% a r\P&'It%r% ﬁ%{éﬂé‘f‘! i ther RPN %o which

terminal,” an output c swi t ch whose 1 nput

term nad1 ¢ $5& NGed Bdi 4 Os 181 S&EONM df BFdN Gt r &N e Pement

di spl ay el enent connect ed between a second power

suppliycl@diidad aidstn ol tedmédted to a first power
supply terminal, a control terminal, and a second
terminal that outputs a current corresponding to a
voltage between the first and second terminals, a first
capacitor connected between the voltage signal input
terminal and the control terminal, a current signal
input terminal to which a current signal is supplied,
a first switch connected between the current signal
input terminal and the control terminal, a second
switch connected between the current signal input
terminal and the second terminal, an output control
switch whose input terminal is connected to the second
terminal, and a display element connected between
a second power supply terminal and an output terminal
of the output control switch.

According to a second aspect of the present

invention, there is provided a display comprising

pixels arranged in a matrix, each of the pixels
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of the output control switch. 25 According to a second
aspect of the present invention, there is provided a

di splay conprising pixels arranged in a matrix, each

of the pixels -le 6 conprising a voltage signal input
termnal to which a video signal and a reset signa

are supplied as voltage signals, a drive contro

el enment including a first termgnal connected to a

first power supply terminal, 5 a control termnal, and

a second termnal that outputs a current

cor resppndsNggt @ Aovohyaegeigabveenptibeténshalt e6mvAakh a
and the control termnal, a first capacitor connected

bet weedet heiyonél agedsagnaket npuynber araakupntietihes voltage
control termnal, an output control sw tch whose 10

i npusigeahbnad dsivennestedltelenensetnndudéngi mafirat

di spl ay el ement connected between a second power .
suppfF§rmies ki gannagbiednteud pbirebr pPvar srrPhE barpanal,
control swtch, and a correction signal sup

cont fofoBRF L Fﬁé@lﬁéinsa?@rétS%ﬁangeE%ﬁ6186ﬁd%EPFv@UtPUtS
pat hs during 15 a period,when the o ut control .

Dot EnCHF ER8RngePeBEbRadiMe oy Aoy BhERFS  BERFERR the first
seco I N ' c Lye pa | owi ng.

e N A IR R

ter”EBﬁhéctéadbégﬁeéSCQHQ v8gg9§8tEY§PQ§t9%?LEO%EP inal and

charges to nove between t he O contr ter nal and a
out stde ebnth81Pt&BhinafCCORALAELLE BohPibl a5PEER Rhose

the present invention, there is provided a display

conpihputidterminal is connected to the second terminal, a
display element connected between a second power supply
terminal and an output terminal of the output control
switch, and a correction signal supply control unit
that forms first and second conductive paths during
a period when the output control switch disconnects
the display element from the second terminal, the
first conductive path allowing a reset current to flow
between the first and second terminals, and the second
conductive path allowing charges to move between the
control terminal and an outside of the pixel.

According to a third aspect of the present

invention, there is provided a display comprising
pixels arranged in a matrix, each of the pixels
comprising a voltage signal input terminal to which
a reset signal is supplied as a voltage signal during

a correction period and a video signal is supplied as

a voltage signal during a write period next to the
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pi xel s arranged in a matrix, each of the pixels

conprising a voltage signal input termnal to which 25

a reset signal is supplied as a voltage signal during

a correction period and a video signal is supplied as

a voltage signal during a wite period next to the 7
correction period, a drive control elenent including

a first term nal connected to a7first power supply
termnal, a control termnal, and a second termna

that outputs a drive current corresponding to the

Vi dego br &t g , pér fod Sta Capnesd t Osncodnesl &flehet Weehuding
the voltage signal input termnal and the contro
termnfirsta teisiphay ebremented otavha chitdie powere supply
current is to be supplied, an output control swtch

t hattelfsgonheca scemero Hi spfminal enemd 4 roecohe secohdal
term nal during the 10 correction period and the wite |
per i B evhhect sdfhee ehBptRYy ePehresRordlrtetaeklbpdvidec
termnal after the wite ,geriod, and a correction

si grat9%ppl 3 Bbhtl oFeRATFICOE MR HRT R P sYegmgthe voltage
second conductive paths during the correction, period
R betiee BT b PR R S ST e

t he I er fi C uel i I '

o rcout i retdfent o wiiSn SORETLINE B9t inf 100t be

ter i nab5; e @Ndy 4 N, SHEONL CORGHCE ) VEcIRa ha + ﬁaiga%ﬁﬁects the

charges to nove between the control term na and an

out sch£i§>pP$¥ tdPeréxe! £ r YREFIed Ns SUEh O & ALY 28 CORF €64 | ORle
period, a first electrode of the first capacitor that

I's connesteton Qpd oy di@gensi @Rate | pdEiod t&Kd ddhnéSts the

set to a reset potential corresponding to
display element to the second terminal after the write
period, and a correction signal supply control unit
that forms first and second conductive paths during the
correction period and disconnects the second conductive
path during the write period, the first conductive path
allowing a reset current to flow between the first and
second terminals, and the second conductive path
allowing charges to move between the control terminal
and an outside of the pixel, wherein during the
correction period, a first electrode of the first
capacitor that is connected to the voltage signal input
terminal is set to a reset potential corresponding to
the reset signal, and a second electrode of the first
capacitor that is connected to the control terminal is
set to a potential of the control terminal when the

reset current flows between the first and second

terminals, and during the write period, the first
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the reset signal, and a second el ectrode of the first
capacitor that is connected to the control termnal is
25 set to a potential of the control term nal when the
reset current flows between the first and second
termnals, and during the wite period, the first 8
electrode is set to a potential corresponding to the
vi deo signal. According to a foarth aspect of the
present invention, there is provided a display
conprising 5 pixels arranged in a matrix, each of the
Pi X&d Se @O Si 10t D tagestSdgied 1 i dtte s A Ned €0 the
which a voltage signal is supplied, a drive contro

el enendeoc isicdnedi ng a first term nal connected to a
first power supply termnal, a control term nal, and
a second Adcordimpato thafcwrtipuaspeactt udf eblite present
corresponding to a voltage between the first term na
and ireetomiolthers Maatrow ded s Ebjrakd ¥ ororpRhebr@d
bet ween t he voltgge_signal i nput term nal and the
contRiofekeram ianged ad vt Mt f Sf grRach muttherkdmad st o
which a current 15 signal js supplied, a fjrs

tch
Con TR BHt O} 1S F UL o1 Rt SRS br b ridh ch

and the control. term nal second switch connecte
bet ween” thaeéec usrlr%r}]éfel i gsanaﬁ)pa]i lnepc‘lﬁ’t 1 edrsrrﬁ‘ hal C%?]tdr?gee Pement

secon f il £ Akt %Mn&fﬁ%&%eé&’%é chy v@g.ffréag wer

tern1na I's connected 20 to the second termn a
di spd @B} erenticennect €sht Ast Wk £h SEC 4Kl POWSE cond

supply term nal and an output termnal of the output

contdedtmisvd I cthatvhaigucd he current corresponding to
a voltage between the first terminal and the control
terminal, a first capacitor connected between the
voltage signal input terminal and the control terminal,
a current signal input terminal to which a current
signal is supplied, a first switch connected between
the - current signal input terminal and the control
terminal, a second switch connected between the current
signal input terminal and the second terminal, an
output control switch whose input terminal is connected
to the second terminal, and a display element connected
between a second power supply terminal and an output
terminal of the output control switch, wherein the
display changes a write operation between first and
second write operations on the basis of a gray level
to be displayed, the first write operation includes
setting the voltage signal input terminal to a first

potential, and opening the output control switch and
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di spl ay changes a wite operation between first and
second wite operations on the basis of a gray |evel

25 to be displayed, the first wite operation includes
setting the voltage signal input termnal to a first
potential, and opening the output control switch and 9
closing the first and second switches to supply a

current as a video signal between the first and second
termnals, and the second wite operation includes
setting the voltage signal input termnal to a second

5 poteskial, tRBdfOpeni APJt BeceHtpyiieentsokoswubeh yaad
closing the first and second switches to supply a
currentrastaasesevidegnalighetweenwehe thestiasd sedosedcond
term nals, subsequently opening the first switch, and

t hentseminadst hendothageespgdakrihpubpeeatinal incliles
potential corresponding to the video signal.
Accoffthgngothef vplhagspeéonal tRevpr éssminalniensi egcond
there is provided a display conprising pixels |
arraﬁ@éanghaé'nﬁﬁﬁiQPegéEH bfet RBtBIkeFStERApAIaLRE §nd

|t [ [ t t inal tq which 15 | t
S gnarorsnduppFi G755 APRyESEBREr BPLLPBREnES AHEPAd fg
a fipst Lggmnal %fggngcéfﬁn%‘f %eg'wcraé'ﬁ PRWeL; UPRIY second
terntnal ~"a 8dnfroF>ter ii-RAF, and"a second’ *f&rmna

t hat a ' - t
t89h9ﬁé§§rrQHBES§5e89F92§ 8?Ehagtkg §ﬁ¥9%oéggtch, and

bet ween t st term na e"contro

termRpah, sattihgt thaPacltaheCanNpRET ednpatweernifg1l to
vol tage signal input termnal and the contro

termhngbten8ifUr EBRkeSpEAAingnNpLt ther iBab kagwhilch a
current
According to a fifth aspect of the present
invention, there is provided a display comprising
pixels arranged in a matrix, each of the pixels
comprising a voltage signal input terminal to which
a voltage signal is supplied, a drive control element
including a first terminal connected to a first power
supply terminal, a control terminal, and a second
terminal that outputs a current corresponding to
a voltage between the first terminal and the control
terminal, a first capacitor connected between the
voltage signal input terminal and the control terminal,
a current signal input terminal td which a current
signal is supplied, a first switch connected between
the current signal input terminal and the control
terminal, a second switch connected between the current
signal input terminal and the second terminal, an

output control switch whose input terminal is connected
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signal is supplied, a first switch connected between

the current signal input termnal and the control 25

term nal, a second switch connected between the

current signal input term nal and the second

termnal, an output control sw tch whose input

termnal is connected 10 to the second termnal, and a

di spl ay el ement connected betwe@n a second power

supply terminal and an output term nal of the output
control switch, wherein a wite operation of the

di sptaythackadesdseétmhgal heanal hagesplaiygedkmeAputonnected
terminal to a first potential, and opening the output
contbhetwsant ghsandndl psvag sheplyrsérmandalseodndn output
switches to supply a current as a video signha

bet weenmihelf pfsthandutegbndonered navstchubsbguenn| § write
opening the first switch, and sinultaneously or since

10 tPenrabienngit haevelsageysigrardeppaettehei hAP velhage
second Eoiential different fromthe first Eotential. ,
AccotfdPRgl t bBUE| XEAMA8PectCof thEShrRSERRTFAVentPgnoPening

Lot SOBESY 85, PR LA BABSLET B P10 e
G EphsgPUPLIRe PR PSR DR TRk 20a%)
voL1 285 0oL LOBM S LIRS, 40, AP oL 088, ona

a fipstytenmnpal repopechdstOoAqf LEShi RQYET SHBRL

entl
term nal , acontro?termna, andasecondtermné}l Y

t hat o9&k PHE St Re CHLF 8t s OF ERS PORET B9t Ot Bn¥8LEBPeo20since
between the first term nal and the control termnal, a

firstheapastt Ohgconaechetabet ¥wegnal henyott agemshgnato a

input termnal and the control termnal, a current
second potential different from the first potential.

According to a sixth aspect of the present

invention, there is provided an active matrix substrate
on which a display element is to be formed, comprising
a voltage signal input terminal to which a voltage
signal is supplied, a drive control element including
a first terminal connected to a first power supply
terminal, a control terminal, and a second terminal
that outputs a current corresponding to a voltage
between the first terminal and the control terminal,
a first capacitor connected between the voltage signal
input terminal and the control terminal, a current
signal input terminal to which a current signal is
supplied, a first switch connected between the current
signal input terminal and the control terminal, a

second switch connected between the current signal

input terminal and the second terminal, and an output



10

15

20

25

signal input termnal to which a current signal is
supplied, a first switch connected between the current
25 signal input termnal and the control termnal, a
second swi tch connected between the current signa

i nput termnal and the second term nal, and an out put
11 control switch including an input term na

connected to the second term nil and an out put

termnal to be connected to the display el enent.
According to a seventh aspect of the present 5

i nveabhonolt bei echsipedutitded annehpod oérdih¥ilngofinected
di splay conprising pixels arranged in a matrix, each

of the phzebscondptesmhgad dndvencontpot ekeméntl to be
including a first termnal connected to a first power
suppfynneefafinkp, thecdnspbhytetemnaat; and a second
term nal 10 that outputs a current correspondln

vol t age BEFﬁégh“EhéofﬁréﬁvﬁéFﬁ1ﬁﬁpeﬁﬁdoﬁhéhéoﬁFﬁéﬁnt
term nal el enent cgﬁgected

d t
L ceohaTenr ofa Phae CLS TRk EO RS R Ry S aa kT Rany a
d d t th t |
Por B pPag Lok POTNETLPLE PEl UREINGAS ERTE Rbrsix, each of
t
Eg?ﬁééﬁ'?ﬁééF?f§¥h?€%%%ﬁ§{5Zﬁ%l¥§3092%§§§de?é@§?%aﬁ“Cl“dl“g

a Stét?lLQéttéPﬁ1M9ité8§n§b98é|to'QPPErE€rﬁbwék 5Spp &Y
to a reset potential, the display elenent

di scoapeched, f& Oﬁbﬁb§o§e€é’ﬁﬂlﬁ§[ M 83, a aQSc:ant berminal
control termnal is connected to an outside of the

pi xethasubseguesat hycdrsentnestragpdbheingntook tvelonoal
fromthe outside of the pixel, and then setting
between the first terminal and the control terminal,
a display element connected between the second terminal
and a second power supply terminal, and a capacitor
connected between the control terminal and the voltage
signal input terminal, comprising supplying a current
as a reset signal between the first terminal and the
second terminal in a state that the voltage signal
input terminal is set to a reset potential, the display
element is disconnected from the second terminal, and
the control terminal is connected to an outside of the
pixel, subsequently disconnecting the control terminal
from the outside of the pixel, and then setting
the voltage signal input terminal to a potential
corresponding to the video signal.
According to an eighth aspect of the present

invention, there is provided a method of driving a

display comprising pixels arranged in a matrix, each of



10

15

20

25

the voltage signal input termnal to a potentia
corresponding to the video signal. 25 According to an

ei ght h aspect of the present invention, there is
provided a nethod of driving a display conprising

pi xel s arranged in a matrix, each of 12 the pixels
conprising a drive control elenent including a first
term nal connected to a first poser supply term nal

a control termnal, and a second termnal that

outputs a current corresponding to a voltage 5 between
the thespikelsi Bahpandihfeacantivel cbatpbnaklenedisphayuding
el ement connected between the second termnal and a
secoadf power tsupphylt eonhaatedand a €apaci power supply
connected between the control termnal and the voltage
si gnaérinhpal, t erabnbkolcoapmisahg shdngi agcandr keemifal
operation between first and second wite operations on

t he bAstsowtputgraycreyentt gopeedpsprapadtonnereliaghe
first wite operation includes supplxing a current as

a viB%6W§?§n5€ebé%ﬁé%nt?ﬁ@lﬁﬁiséngna 8cEBRATPér AERAMLEAL,

15 S8t IFBERET: FAEMRBE oreRArC bolar 4pFhy BFoREpPs Eerminal
ter menar i SoechAckouRr TESORTy PPl LRy TR RoofBakigb:

the éSHRQQt@ﬁiB@tQQ@B?EEQ”c%HEEH?eﬁeﬁgﬁggiiQﬂdaahe voltage

current as a reset signal etween t Irst an

secogdgrR1t enphipat 8rinngl st 8bRpthatnghen¥abtageasivanak
input "termnal is set to a second potential, "the

di spbp¥rathenepttiveeti seoBPegh8dsEroANt NeiseCOPErations on

term nal, and
the basis of a gray level to be displayed, wherein the
first write operation includes supplying a current as
a video signal between the first and second terminals
in a state that the voltage signal input terminal is
set to a first potential, the display element is
disconnected from the second terminal, and the control
terminal is connected to an outside of the pixel, and
the second write operation includes supplying a current
as a reset signal between the first and second
terminals in a state that the voltage signal input
terminal is set to a second potential, the display
element is disconnected from the second terminal, and
the control terminal is connected to the outside of the
pixel, subsequently disconnecting the control terminal
from the outside of the pixel, and then setting
the voltage signal input terminal to a potential

corresponding to the video signal.
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the control termnal is connected to the outside of
the pixel, subsequently disconnecting the contro
termnal 25 fromthe outside of the pixel, and then
setting the voltage signal input termnal to a
potential corresponding to the video signal. 13
According to a ninth aspect of the present invention,
there is provided a nmethod of driving a display
conprising pixels arranged in a matrix, each of the
pi xel s conprising a drive control elenent including 5

a first tgeabpalingonpest géinth asheest ocpowBe puBRkYit
termnal, a control termnal, and a second term na

thatlmuépu15na thereniscproesﬂeﬂdangetboa w6l dageing a
between the first termnal and the control termnal, a
di spflagpebeneanpcoanegt pilxbésweenahhedsesoadmeermkpakach of
10 and a second power supply termnal, and a capacitor
conn@h@eﬁlb@i&e@ﬁmphESE@@taoﬁr@éencﬁatrahde&h@evbluagéudlng

signal input termnal, conprising setting the voltage
S|gn%I %ﬁﬁﬁtt?émh?ﬁblC?%HQCF??S¥Op6t§hFFglPoﬁﬂa supply
openj n out put _contr ol SMA ch and cl osing the
f.rsFegma ' sBcORAtE tEﬁE@l?B suppfy?asearr nFeaglaal
vi de gna g et ween thetf and econﬂ tern1 Sy
subsgqﬁ%n?Vypu Eeﬁiﬁ@rfﬁg f??gfegﬂf? A"9anhg @ ag

S MubLBREOHSL e OF 1 BLOCEe h RO SEhLT P! BEAYRLIA0E mina,
signal 1 nput 'termna secon o?en erent

fro”étﬁfsél%gtepéﬁéﬂﬁ'é&nnggtgﬁ'ﬁétﬁgéﬁrtﬁé'QQCBBd terminal
Dr awi ngs is an equivalent circuit diagramof an
or gagh€ Elsdtsplayomst ngugpl ir eshal Hayal Hedcanegpacitor
connected between the control terminal and the voltage
signal input terminal, comprising setting the voltage
signal input terminal to a first potential, and opening
the output control switch and closing the first and
second switches to supply a current as a video signal
between the first and second terminals, subsequently
opening the first switch, and simultaneously or since
then setting the voltage signal input terminal to a
second potential different from the first potential.
Brief Description of Drawings
FIG. 1 is an equivalent circuit diagram of
an organic EL display using a threshold value cancel
circuit;
FIG. 2 is an equivalent circuit diagram of
an organic EL display using a current copy circuit;
FIG. 3 is a plan view schematically showing

a display according to the first embodiment of the
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circuit; FIG 2 is an equivalent circuit diagramof 25
an organic EL display using a current copy circuit;
FIG 3 is a plan view schematically show ng a displ ay
according to the first enbodi nent of the 14 present
invention; FIG 4 is a timng chart schematically
showi ng an exanple of the nmethod of driving the

di splay showmm in FIG 3; 5 FIG45 is a view show ng
the direction of a current which flows when the

di splay shown in FIG 3 is driven by the nethod shown
in Fb@ésénchEWeﬁthéna view showi ng the direction of a
current which flows when the display shown in FIG 3

10 is drives.by tikeametihodgshewtti Bchke@atdcailG shdwing

a graph showi ng an exanple of an effect obtained by

t he met hedmpéeopdi nfet methedf bfstiriethaditiendiehbltalye shown
present invention; FIG 8 is a plan view schematically
showiingF16.a3di spl ay according to the second

enbodi ment._of the present invention;, FIG 9 is a plan

vi ew schefafi-cal iy §h@WﬁWgSh@WGP§p¢@F ddeecdilvg of t he
third enbodlnenE of the present invention; 20 FIG 10

i s a®t FHFRGRENY chcﬁéﬁﬁﬁlUQPPytgﬁoﬂﬂﬁﬁlaﬁnS@?Hﬁpﬁé &HG. 3

the ggthod,ofh By Yha9nthEod SRLEY ShoWs.'0,F1G O

FIG. 6 is a view showing the direction of
a current which flows when the display shown in FIG. 3
is driven by the method shown in FIG. 4;

FIG. 7 is a graph showing an example of an effect
obtained by the method according to the first
embodiment of the present invention;

FIG. 8 is a plan view schematically showing
a display according to the second embodiment of the
present invention;

FIG. 9 is a plan view schematically showing
a display according to the third embodiment of the
present invention;

FIG. 10 is a timing chart schematically showing
an example of the method of driving the display shown
in FIG. 9;

FIG. 11 is a plan view schematically showing
a display according to the fourth embodiment of the
present invention;

FIG. 12 is an equivalent circuit diagram of a

video signal line driver and a voltage/current source,
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FIG 11 is a plan view schematically showing a

di spl ay according to the fourth enbodi nent of the 25
present invention; FIG 12 is an equivalent circuit
diagram of a video signal line driver and a

vol tage/ current source, 15 which can be used in the
di splay shown in FIG 11; FIG 13 is a timng chart
schematical ly showi ng an exanplesof the method of
driving the display shown in FIG 11; 5 FIG 14 is a
pl an view schematically show ng a display according

to thgiEhfthnepbodsagninothbheisprgsesholkAVent Fea. 11;
FIG 15 is a plan view schematically showing a

di spl ay aecq@rdiBgikoat bemshyt Bharbodchenttatatlhg sh@wing
present invention;, FIG 16 is a plan view

scheant egahpyesbdwihg methspl ay decvidongheodibhplay shown
sevent h enbodi nent of the present invention; FIG 17

is aipl BAGvi éW; schematically showing 15 a display
according to the eighth_enbodi ment of the _present

i nventi onFIELGl418si § BlpnafiereRchenaifacpédl| gphowing
shomﬁng, a_di splay according to_the ninth enbodi nent

of tRedipPEIBNECFATEARPOR® gﬁa S5ofEhcembpgdigegtppinthe
viem;schenEticalI¥ishomﬁng a di splay according to the

10t hPERBBRF nbAYBF*PRé present inventi on.

FIG. 15 is a plan view schematically showing
a display according to the sixth embodiment of the
present invention;

FIG. 16 is a plan view schematically showing
a display according to the seventh embodiment of the
present invention;

FIG. 17 is a plan view schematically showing
a display according to the eighth embodiment of the
present invention;

FIG. 18 is a plan view schematically showing
a display according to the ninth embodiment of the
present invention; and

FIG. 19 is a plan view schematically showing
a display according to the 10th embodiment of the
present invention.

Best Mode for Carrying Out the Invention

Several embodiments of the present invention will
be described below in detail with reference to the
accompanying drawings. The same reference numerals

denote the same or similar constituent elements



10

15

20

25

Best Mbde for Carrying Qut the Invention Several
enbodi nents of the present invention wll 25 be
descri bed below in detail with reference to the
acconmpanyi ng drawi ngs. The sane reference nuneral s
denote the sanme or simlar constituent elenents 16

t hroughout the drawi ngs, and a repetitive description
thereof will be onmitted. FIG 316s a plan view
schematically showing a display according to the
first enbodi ment of the 5 present invention. A display

1 isgneolghodl €hEaRAkEwikLsfi SRHAY aBgekRekydegedcription
plurality of pixels 2. The plxels 2 are arranged in a

mat r tke@Bod ®WDEt Hat ém3tted.scan signal line driver 4
and video signal line driver 5 are also arranged on

the subst Fate 3. is1@ phenvivdee sicheaktliicad lgr ishewing
constitutes at least part of a current signal supply
circai dispheyvhdeordsngnap thaefdrpteembodiiment of the
constitutes at |east part of a voltage signal supply

ci rclFesSenh tRvVenekanpl e® €REPLgYdéoisigRaB-kiAg organic

driver orporates, _as the current 15 signal ply
curcEthlﬁp 6%5?8 t I1RGHHERE élPiHFPlﬁﬁVcﬁf g&ﬁﬁ&?s%

rren eset urre

B o€l PhRETs YL g% srrafesd i b Rhbattak " BhyaaFiPRrsate 3.
driver 4 nuggn Lhe,substeal 83,60 yne row, i stian

of the piXe scan“Signal i’ s supp

the 2688 akgoar 518e-UbiYBT afrbAgbACoACARESLARGL rate
ge signa Vol t age si gnal lnes

9 whigh a18e608NgRLEA1IEAet BBiver 5 constitutes at least
part of a current signal supply circuit. The video
signal line driver 5 also constitutes at least part of
a voltage signal supply circuit. 1In this example, the
video signal line driver 5 incorporates, as the current
signal supply circuit, a constant current circuit which
outputs a predetermined current, i.e., a reset current.

Scan signal lines 6 to 8 connected to the scan
signal line driver 4 run on the substrate 3 in the row
direction of the pixels 2. A scan signal is supplied
from the scan signal line driver 4 to the scan signal
lines 6 to 8 as a voltage signal.

Voltage signal lines 9 which are connected to the
video signal line driver 5 and receive a voltage signal
and current signal lines 10 which are connected to the
video signal line driver 5 and receive a current signal
run on the substrate 3 in the column direction of the

pixels 2. In this example, the voltage signal lines 9



video signal line driver 5 and receive a voltage
signal and current signal lines 10 which are
connected to the 25 video signal line driver 5 and
receive a current signal run on the substrate 3 in
the columm direction of the pixels 2. In this

exanpl e, the voltage signal lines 9 17 are video

signal lines to which a video signal is supplied from
the video signal line driver 5. On the other hand, in
this exanple, the current signal lines 10 are the
resetrsi gnatol 6ngsal01 craseebedhient hevbdeensigntl is
current circuit incorporated in the video signal line

dri veup®liddponen shpplydéoneighalslahsodtovaed5on Ohethe
substrate 3. Each pixel 2 includes a drive transistor
Tr, dbharskhedti dn snﬂschX&m@leantbatputreohtségnal lines
switch Sw2, correction si naI upply control sw tches
Swsal@nare SwBs, r@éﬁécﬁ@@ﬁé cﬂlaﬁa E@ cangeatafdsprayhe
el ement 20. The switches Swl, Sw2, Swhba, and Swbb

5 are, C@nﬁtanFhFHrrPPFnF%F%HéFs%BF@r??F?E?d FRethe video
capaC|tori 9 a arg 15 e.g., thin film
capatt¥Bfs. “¥h& dftVETtransistor Tr is assuned to
I ncl ude a TFngﬁogugp§ l?ﬁ ?;%HEQE %Q ”%E%ﬁ%ﬁ %ﬁ the

anode and ap CEé éac her and

acti ygplayer hose opti cal characteristics change
depenang one %2 20 current that flows between the

anode andrkhe pakbBoede. ihenuexanmal arivBediasplidyor Tr,
el ement 20 is an organic EL elenent including a
10 light-eslttthonl ayetchsst/be aat bueput control switch Sw2,
correction signal supply control switches Swba and
Swbb, capacitors Cl and C2, and a display element 20.
The switches Swl, SwZ2, SWSA, and Swbb are, e.g., thin
film transistors (TFTs). The capacitors Cl and C2 are,
15 e.g., thin film capacitors. The drive transistor Tr is
assumed to include a TFT.
The display element 20 includes an anode and
a cathode, which face each other, and an active layer
whose optical characteristics change depending on the
20 current that flows between the anode and the cathode.
For example, the display element 20 is an organic EL
element including a light-emitting layer as the active
layer. For example, the anode is arranged as a lower
electrode and connected to the drive transistor Tr via
25 the output control switch Sw2. On the other hand, the
cathode is arranged as, e.g., an upper electrode which

faces the lower electrode via the active layer.
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| ayer. For exanple, the anode is arranged as a | ower
el ectrode and connected to the drive transistor Tr via
25 the output control switch M On the other hand, the
cathode is arranged as, e.g., an upper electrode which
faces the |ower electrode via the active layer. 18 The
drive transistor Tr is, e.g., a p-channel TFT. The
gate is connected to one el ectrpogle of the capacitor
Cl. Wien the drive transistor Tr is a p-channel TFT,
the source is connected to the power supply line 11, 5

and the drpéngisveonpgstedtbe theikoverqgel egt podBanakl TFT.
the organic EL el enment 20 via the outpuf control

SW tThe Mjaddei s npoiiné et &il neb ofiet BEeSELO6EI 60 BMEt €Bpacitor
Swl is connected to the video signal line 9. The _
out ptit. 1Whérervheaadrise conmesietiot 0Tt hesgat p-ohathel TEFT,
drive transistor Tr via the capacitor Cl. The

swi ttihé ngouoper bsi crnnécte@ el teei baven sehpbwllige 11,
controlled by a scan signal supplied fromthe scan

si gmard| Fime @?althSs@@%@??bﬁdsaptEheS%ﬂwﬁé,eé?@FFOQG
p-channel TFT. 15 In this case, the gate is connected

to the SREANCEIYALF ELj 4EeBen 120 sBif ckN® sOL BRARECERATF Bl

t he videohs$g2al line 9. The drain is connected to
the DYhereP%ttrode of the capacitor O . The out put

I i tch ' d he.drj
control SMLCD,E LEchonIcel e bel wecn 20 b dEh S

e organic ne
f!‘ég%i?% fggﬁ%&iQB PEetgfdgthH%ngﬁniiﬁ §W‘tﬁﬁe SWeput
y a scan signal sopplied fromthe
terminal is connected to the gate of the drive
transistor Tr via the capacitor Cl. The switching
operation of the selection switch Swl is controlled by
a scan signal supplied from the scan signal line 6.
The selection switch Swl is, e.g., a p-channel TFT.
In this case, the gate is connected to the scan signal
line 6. The source is connected to the video signal
line 9. The drain is connected to the other electrode
of the capacitor Cl1.
The output control switch Sw2 is connected between

the drive transistor Tr and the organic EL element 20.
The switching operation of the output control switch
Sw2 is controlled by a scan signal supplied from the
scan signal line 7. The output control switch Sw2 is,
e.g., a p-channel TFT. 1In this case, the gate is
connected to the scan signal line 7. The source and

drain are connected to the drive transistor Tr and

the organic EL element 20, respectively.
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scan signal line 7. The output control swtch

e.g., a p-channel TFT. In this case, the gate
connected to the scan signal Iine 7. The sourc
drain are connected to the drive transistor Tr
the organic EL el ement 20, respectively. 19 Th
correction signal supply control switch Swba

connected between the reset signal line 10 and
gate of the drive transistor Tr. The sw tching
operation of the switch Swba is controlled by

5 signal sHppkbedebrenht Begheanssbgngl cbhneod.
correction signal supply control switch Swhsa i
a p-tbasoghedtdd batwbes chserethe gageailsldan
to the scan signal line B. The source and dra
connebtedate bthetpat drofet headsiiveotr @nsi sTbe
10 the reset signal line 10, respectively. The

SW2 is,
is 25
e and
and

e

i's

t he

a scan
sti®ch Swb5a
s, e.g.,
neot edd

n are
FIwiapding

correperahiengnal thapprytebnfrop s@i ceRtsagbedi by a scan

connected_between the reset signal |ine_ 10 and

dr ai filgpatneuapiyedt £5A%i §her SFAN THENaW LERPN§

operation of the, sw b is contr

ﬁch oILEd bg
15 sFGRAFCELPPI PLENR! oRTPREYSEQRTEPGNEN I FFRe™Y

' ' . I itch Swah i
M i T g R

t he
. The

g scan
Sarfss ©-9-

e gy
RegPag=cte

to thg §§@?35%ﬁ295 hhfe) BneThe S?Hécgoﬂggedéﬁhn§?5§n are

connéct e _ arn o the drive transistor
20 thenhesebastgnghel hRee18r EREPAEL¥ELYanTRE

correction signal supply control swtches
Swobtfer me8e€0ELgaALONiGEINEl, sEBBEYtEQBLKOI

The correction signal supply control

is connected between the reset signal line

the drain of the drive transistor Tr. The

operation of the switch Swbb is controlled

signal supplied from the scan signal line

correction signal supply control switch Sw

a p-channel TFT. In this case, the gate i

r and
tor Tr and

Swha and

switch Swbb
10 and
switching
by a scan
8. The

5b is, e.qg.,

S connected

to the scan signal line 8. The source and drain are

connected to the drain of the drive transi
the reset signal line 10, respectively.

The correction signal supply control

stor Tr and

switches

Swba and Sw5b form a correction signal supply control

unit. This correction signal supply contr

have a structure other than that shown in

ol unit may

FIG. 3 if

connection/disconnection between the drain of the drive

transistor Tr, the gate of the drive trans

the reset signal line 10 can be switched.

istor Tr, and

For example,
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unit. This correction signal supply control unit my

have a structure other than that shown in FIG 3 if 25
connecti on/ di sconnecti on between the drain of the

drive transistor Tr, the gate of the drive transistor

Tr, and the reset signal line 10 can be sw tched. For
exanple, 20 referring to FIG 3, the sw tching

operations of the correction si@nal supply contro

swi tches Swba and Swsb are controlled by one scan

signal line 8. Instead, the swi tching operations nmay

be cposteplirgd by Fwe.sgancthéd swgbahihgneperRelenki 88 the
to FIG 3, the correction signal supply contro

SW t chrBebaios sognett edpbeyweentrbheswesehesi gndbk and Swbb
line 10 and the drain of the drive transistor Tr.

| nst @ad, coherebiedcbionnsi gnah suppey léoatBol Snstead,
Swsa may be connected between the drain 10 of the

dri veheransrshorgTeraratines gaey Be cpetypiyed by two scan

transistor Tr. The capacitor C s _connected between
t he Ss8NattidReEwi t BR @ﬁfl%ﬂdt?hglﬁaté'th?hEOHFFGElon

transistor Tr. The capacitor.C2 i onnected be e
15t RbIUBh TBERE Y RETREPbeSti ERGI SYSR T8 BRAPPRECHapstveen
f ' i T ' .
CepariEofShdE SLARELS1Ohe ho, I8 ERBSHEEEACEE Che'IRive

f .
o pf PANETEep P, COURLCOSES LAE LOPraBKEoRlsignal supply

20 ecgntrBDeSQ§£§h0§WBQ?mQ?iB@ LbARSEeLAr dtwa8BH Bhe drain

constant potential termnal insulated fromthe source

of tbe ghkvartivansrshoisTbri st gad ehebghweesrt BRe drive
transistor Tr.

The capacitor Cl is connected between the
selection switch Swl and the gate of the drive
transistor Tr. The capacitor C2 is connected between
the source of the drive transistor Tr and the gate of
the drive transistor Tr. The capacitances of the
capacitors Cl and C2 need not be equal. However,
they are assumed to be equal here for the sake of
simplicity. The capacitor C2 may be connected between,
e.g., the gate of the drive transistor Tr and a
constant potential terminal insulated from the source
of the drive transistor Tr instead of between the
source of the drive transistor Tr and the gate of the
drive transistor Tr. More specifically, the capacitor
C2 need not always be connected between the gate and
source of the drive transistor Tr if the capacitor C2

has one terminal connected to the gate of the drive
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source of the drive transistor Tr and the gate of the
drive transistor Tr. Mire specifically, the capacitor

25 C2 need not al ways be connected between the gate

and source of the drive transistor Tr if the

capacitor C2 has one term nal connected to the gate

of the drive 21 transistor Tr and can hold the
gate-to-source voltage of the #@rive transistor Tr in
correspondence with a video signal. In the display 1,

the substrate 3, scan signal 5 lines 6, voltage

si gnakahknesod, Teunh&ntafi gpab ktheegatdOropevRicsupphyage
line 11, switches Swl, Sw2, Swba, and Swhb, drive
transisthesdftyveandanapacotols Ch andrE2pohdencanwith
active matrix substrate. This active matrix substrate
can al sbdenckiudeathe scan signal line driver 10 4 and
video signal line driver S. This active matrix

subst r at elpathal désphelude &he ehbstiredie of eaeh signal
di splay elenment, In this enbodlnent the display 1
shomthﬁSFﬁGiVsltﬁgedPFGQﬁlb}lnésg ﬁuﬁﬁﬁﬁédsﬂanﬁé lines
descr i bed bel ow.

Soheric: BaEy SHBREMGLaHS Akangrb EBRoEndr | giiAg SvSa, and

nEtthSBf &??vgl§9 g%ﬁétégrecffoandlgi8§ClE g@ C? gn% c2

re vi éws show CUrrant ~wh

flo“@o?ﬁogn E@tgbéph§¥6§xsggégt ElG'Tﬁlbs gEéygan¥r1x

the ne own in Fl errlng to
aSSUEﬁbEB?Et@'Eahh§l§8ﬂﬁﬁg§§d§“@he S¥En §M@ﬁalamﬁn§“@91ver
are p-channel Sws gate potential" indicates

t he gagﬁdpoiaeblahgaéltm@némukgbsﬁ 5. This active matrix
substrate can also include one electrode of each
display element.

In this embodiment, the display 1 shown in FIG. 3
is driven by, e.g., a method to be described below.

FIG. 4 is a timing chart schematically showing an
example of the driving method of the display 1 shown in
FIG. 3. FIGS. 5 and 6 are views showing the direction
of a current which flows when the display 1 shown
in FIG. 3 is driven by the method shown in FIG. 4.
Referring to FIG. 4, assume that all the switches Swl,
Sw2, Swba, and Swbb are p-channel TFTs. "Swb gate
potential” indicates the gate potential of the switches
Sw5a and Swbb. "Point D potential" indicates the gate
potential of the drive transistor Tr. Referring to
FIGS. 5 and 6, dotted arrows indicate the flowing
directions of currents.

In the driving method shown in FIG. 4, one
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Swba and Swhb. "Point D potential™ indicates the gate
potential of the drive transistor Tr. Referring to 25
FIGS. 5 and 6, dotted arrows indicate the flow ng
directions of currents. In the driving nethod shown in
FIG 4, one 22 horizontal period includes a correction
period P2 and a wite period P3. One vertical period

i ncludes the correction period®P2, the wite period

P3, and a holding period 24. A period Pl indicates a
holding 5 period one vertical period before. At this

ti mnehotheosehkbcpeohoswihchu®ed andocoecetbhopesigdabP2 and
supply control switches Swbha and Swsb are open. The

out patwrtbat pekiedi Peh Supei geckbsed. pFheodriipeludes the
transistor Tr is outputting a drive current
corr@@ﬁbﬁ@th@ntEefh@d152na§hﬁtUéétéfparWP9e835|@ﬁﬁla
Vsig witten one franme before. Th ani c EL eL

20 |§°éﬂ%?9|ﬂ@rFPahF4 EﬁrPﬁélPﬁePgoFP ¢EPbRSp8r '8 Th

P2, first, the out trol ch_Sw2 |
i 1 BREE RBS . RE-BLErEcPTbhodubPER en  BhdCBoPr BePFon

51 9nehe SUBRLY. 150000t L0l suht ghes Spoacend, SuehLapelupp1y

correctron si Suppfy contr

S%acéﬁgf§!\59w195ﬁegl 9§9Q afldslBe. §§leee§>/ ERN S¥hECButput

I's closed supply a reset signal Vrst to a node

E ascanvebiagpitshypab iBpPUlotenN nehe 40ivB tRhfsistor Tr
state, as shown in FIG 5, a predeterm ned constant

currest putp@ttifgresatricyr eebkehtstorsespuppihgdto the
bet ween the source and drain of the drive
magnitude of a video signal Vsig written one frame
before. The organic EL element 20 is emitting light.

During the correction period P2, first, the
output control switch Sw2 is closed while keeping the
selection switch Swl and correction signal supply
control switches Swba and SwbSb open. Next, the
correction signal supply control switches Swba and Swbb
are closed, and the selection switch Swl is closed to
supply a reset signal Vrst to a node E as a voltage
signal input terminal.

In this state, as shown in FIG. 5, a predetermined
constant current, i.e., a reset current Irst is
supplied between the source and drain of the drive
transistor Tr. Accordingly, a current flows between
the reset signal line 10 and the gate of the drive
transistor Tr. As a result, the potential of a node

D changes as shown in FIG. 4. More specifically,

a correction signal Vcrct on which the element
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transi stor Tr. Accordingly, a current flows between
the reset signal line 10 and the gate of the drive 25
transistor Tr. As a result, the potential of a node D
changes as shown in FIG 4. Mre specifically, a
correction signal Vcrct on which the el ement 23
characteristics such as the threshold value, nobility,
and di nensions are reflected is23upplied to the node

D. In this way, charges corresponding to the reset
signal Vrst and correction signal Vcrct are

accugHhabederdstnceashcrl gst epdetnteshelaapacubprmebility,
Then, the correction signal supply control swtches

SwhaaadddSwbhsiane apenedfiecead ihesoppteeti oo pkeindde D.
P2. When the magnitude of the video signal Vsig equals

t he reset Isi ghak Vest, chhegdsi vercaespentiogt pot theomeset

10 the drive transistor Tr equals the reset current

I rstsiomhe Besecenflorocspreépnngignelciaratt erpsereupnlated

the drive transistor Tr is maximzed when the
nmagntPuBechf eleRErofaeststiRaranargteguatl s tﬂEePesEPe
signal Vrst, Hence, _the rﬁset curr

L b@oarﬁsgfoasséaaaﬂ DSophe hPRbEbtepafEhe T™4uB8 28E suse
g?;;g? ﬁghﬁ%dtgo ﬁdg£§é coevgct§gPh8erlo§h52naX|num

ai ne i e périod

3, he SRhertiag subheh oML tﬁgnbaﬁagmghg K8PUsig equals

cl osed, he ou contro SW tcC

g&érgﬁé'9@5§th§bn§Yp9k¥tCOEBEOBrngSEMEEQﬁ§ é%@ﬁu@ngrom

b are kept opén. During the period P3, first,
Vi deghgi gpabeVekEnk$ssyppriredqub@st BReN@EEE aaraent Irst.

input termnal in this state.
The effect for correcting the characteristic of the
drive transistor Tr is maximized when the magnitude of
the video signal Vsig equals the reset signal Vrst.
Hence, the reset current Irst may be set to be almost
equal to the drive current corresponding to the gray
level at which the maximum effect should be obtained.
During the write period P3, the selection switch
Swl is continuously kept closed, and the output control
switch Sw2 and correction signal supply control
switches Swba and Swbb are kept open. During the
period P3, first, the video signal Vsig is supplied
to the node E as an input terminal in this state.
Accordingly, as shown in FIG. 4, the potential of the
node D changes along with the change in potential of
the node E. Next, the output control switch Sw2 is

closed. Accordingly, a current flows to the organic EL

element 20, as shown in FIG. 6. The organic EL element
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Accordingly, as shown in FIG 4, the potential of the
node D changes along with the change in potential of
25 the node E. Next, the output control switch Sw2 is
cl osed. Accordingly, a current flows to the organic EL
el ement 20, as shown in FIG 6. The organic EL el enent
24 20 emts light at a | um nance corresponding to the
video signal Vsig. After that, the selection switch
Swl is set in the OFF state to end the wite period
P3. During the holding period P4, the selection switch

5 SwéanﬂlﬁgrE@%Etoﬁtsbgmﬁhlﬁﬁﬁﬁéyc69@%é@bn§%hbcE%Sthe
Swba and Swbb are open, and the output control switch

SW2 trsdekepligebosediglor Atbes kBaspnththeepetenbhakwetch
the node D is nuaintained al nost at a predetermn ned

| evebwl Thesergani thELOEFestate2Bocentli nheuskytenpesiod P3.
light at 10 the | um nance corresponding to the video

si gnal VsDgring thieshegthiod, pasidds €di béthecalsetecttiilon switch
character- istics are corrected by using the
corr§uﬂ|éﬁdspgﬁaﬁctW@ncﬁl@ﬁa&hﬁéﬁpﬂMeCQPéﬁ@ﬁtsw1tches Swda

characteristics of the drive transistor Tr, _i.e
t hr e8R8I d“vhI a&e ﬁBSPPu??d SR8 TBtBPHEHQPEHQloFWﬂﬁéh SW2 is

Chi < SRBENGACSERe cBPFethion ErgRR 06 BPEGBEAPTea " fne
assoglgglﬁaegﬁkglgtg XSH % p%kségr th?gggggr%gned level.

correc transi S reaso

aCCO&Hb”SrBQnEEeEﬁbQYQmEEEh9@ cbﬂﬁthEbgﬁgcémQEslehh% at

variation rn characteristic of transi stor on
dr!V€h6UEﬁ%EBaﬁéB E%EYe@FBﬁ@Eh&ekM @ﬁer@QH86d31ghBl Vsig.

this nethod, the constant currént circu

In this method, as described above, the character-
istics are corrected by using the correction signal
Vcrct on which the element characteristics of the drive
transistor Tr, i;e., the threshold value, mobility, and
dimensions of the drive transistor Tr are reflected.
Additionally, in this method, the correction signal
Vcrct obtained in association with a given transistor
is used to correct that transistor itself. For this
reason, according to the above method, the influence of
the variation in characteristic of the transistor on
the drive current can very effectively be reduced.

In this method, the constant current circuit
capable of supplying the constant current Irst is
necessary, though no constant current circuit capable
of freely changing the current value is necessary.

For this reason, the above-described method is very

advantageous for cost reduction of the display 1.
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capabl e of supplying the constant current Irst is
necessary, though no constant current circuit capable

25 of freely changing the current value is necessary.

For this reason, the above-described nethod is very
advant ageous for cost reduction of the display 1. 25
FIG 7 is a graph showi ng an exanple of the effect
obt ai ned by the nethod accordingsto the first

enbodi nent of the present invention. Referring to

FIG 7, the abscissa represents the video signal Vsig

S SUDplleézco Uh@sebe@&égaesaew&hg gapasibingl eChrornkhe
side of the selection swtch SwW during the wite

peri edfedbecbrdinatiebyephesmatiotihecedrdéenty whi €he first
fl ows between the source and drain of the drive

t ransmbboim@ntdafi het heehehti hgvpetiod, i Refertrhegl@o
out put current or drive current. Curves 5la to 51c in

FI G F¥Gi ndi chhe adhsaisbearfnpde@nehst hbedvséeaysmghémﬁsw
in FIG 3 is driven by the nmethod described wt

ref ePBREEIEE FPGEhE. eERFyEcds2aft BheoeaPACkEer ?1 on the

di cate dat bt d.wh t he dis 1 sh 15
Tl LIS B A g e i
associ at th it obtain ng ndi cat ed
by ¢ RePebRves thiaobl et EeanaPElr Bt basady sk ant  Rheen

h t
ona TEovEh BRbuply tRE Chh¥Ce LARSLELOR JE VA8 BriT
dat a L eated by dEP?n?UEHgshéiélﬁadpég§odth e, the
nmobi ity of the drive fransistor Tf was 100 V8. I'n

obt abatpdtt Berdah@ or drive current. Curves 5la to 5lc in
FIG. 7 indicate data obtained when the display 1 shown
in FIG. 3 is driven by the method described with
reference to FIG. 4. Curves 52a to 52¢ in FIG. 7
indicate data obtained when the display 1 shown in
FIG. 1 is driven by the method described in association
with it.

In obtaining the data indicated by the curves

5la to 51c and curves 52Z2a to 52c¢, the channel width of
the drive transistor Tr was 5 um, and the channel
length was 20 um. In obtaining the data indicated by
the curves 5la and 52a, the mobility of the drive
transistor Tr was 100 cm?/V:S. In obtaining the data
indicated by the curves 51b and 52b, the mobility of
the drive transistor Tr was 150 cm2/V+S. 1In obtaining
the data indicated by the curves 5lc and 52c, the
mobility of the drive transistor Tr was 200 cmZ/V-S.

In obtaining the data indicated by the curves 5la to
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i ndi cated by the curves 51b and 52b, the nobility of
the drive transistor Tr was 150 cmiVS. In obtaining 25
the data indicated by the curves 51c and 52c, the
nmobility of the drive transistor Tr was 200 cmVS. In
obtaining the data indicated by the curves 5la to 26
51c and curves 52a to 52c, the reset potential Vrst
was OV, and the reset current 2¢st was 0.5 u AL As is
apparent from conpari son between the curves 5la to
51c and the curves 52a to 52c¢ shown in FIG 7, 5

accopdingntioctineeBetbadref sbhi strEbedsBENbottR€ial Vrst was
i nfluence of the variation in nobility of the drive

transivst andTehenrtbetoutipuencul et was suppressed as
conpared to the nethod described with reference to

FIG 1. Fés esaapberectns$irdar cbhpavideo befjreenl@he curves
corresponding to the output current of 1.5 u Ain the

di sppag toi hlahkod the mobvest §2af tehéZdr Bhewn in FIG. 7,
transistor Tr is 150 cmfVS. The influence of the

vari afFeRdiRg ﬁﬁbFPPt?eéhoﬂh@dehvé ERAARSLBEBE TFhén

t he out put current is 1/2 or less in.the meth
t hi s1BAbBARRENPE1ED ESVEShﬁEFEB to WHElﬁéFHoadeEErPEéHe

with refere

accoFGRRS E0OEnTE CBnbbai RRRELEtREEFRTFubRcBOBPTeRESd 25
vari apka,Ln ehatgc: nbeRbat heSoolobhe, LEANSLELOC 6an:

very e eCt lve uce e secon | ment
of tb@Gprﬁsen?oknéﬁgﬁbQQ whhkiBerdeser ihgdongxhnakhn

the first enbodi ment, the characteristics of
corresponding to the output current of 1.5 uA in the
display 1 in which the mobility of the drive transistor
Tr is 150 cm2/V+S. The influence of the variation in
mobility of the drive transistor Tr on the output
current is 1/2 or less in the method of this embodiment
as compared to the method described with reference to
FIG. 1. As described above, according to this
embodiment, the influence of the variation in charac-
teristics of the transistor can very effectively be
reduced.

The second embodiment of the present invention
will be described next.

In the first embodiment, the characteristics of
the drive transistor Tr are corrected for each pixel
row. More specifically, characteristic correction is
executed simultaneously for all the pixels 2 included

in a selected pixel row during each horizontal period.

In the second embodiment, however, pixels 2 included in
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the drive transistor Tr are corrected for each pixe
row. More specifically, characteristic correction is
25 executed sinultaneously for all the pixels 2
included in a selected pixel row during each
hori zontal period. |In the second enbodi nent, however,
pi xels 2 included in 27 a sel ected pixel row during
each horizontal period are classified into a
plurality of groups, and the charac- teristic
correction operation is done sequentially for the
pi xebk geoUpsedApig¥ampbe WukhinBeedeschbkedoheboWperbod are
in which the correction operation is sequentially
execuledstatcdachtpi xepldraFli &y 8fi graupkanavidewhe charac-
schematically showi ng a display according to the
secohdrémbodi memtrect ibheoppresént imvdntieoacgheditdpldy for
lis, e.g., an organic 10 EL display and includes the
pl ur &hiet piselpoxerss2. Frecprrels Eli#ebﬁrﬂaﬁgéabﬁﬁ gelow,
matri x on a substrate 3. A scan signal l|ine driver 4
and ¥hd¥bishghle FPﬁéeCHPPVePPSrﬁFéOQrFéné@ﬂuﬁﬁtﬂﬁély
substrate 3. |In this exagglg, the scan signal line

S

driv@ﬁe&UFﬁgoFBErg?SQ,pi§ a current signal supply
cTeut . SEons N CUSCRnL ) LoD VLU

predet erm ., a reset curren

SigngldL%Eggg?acZorgqgﬁsﬁocQﬂgeggggnpoﬁhggdi%%ﬂgoof the

si gnal rver d reset signal lines

PonnEQEggnEoihQ%n%qaﬁtanh auspent, gi feui b hNcoLpoLaLadic
in the scan signal line driver 47 run on thé substrafte

3 inLthespowydehecthenuakst BReppxakal2tyAoscaixsilgnal.
> The pixels 2 are arranged in a matrix on a substrate 3.
A scan signal line driver 4 and video signal line
driver 5 are arranged on the substrate 3. 1In this
example, the scan signal line driver 4 incorporates,
as a current signal supply circuit, a constant current
circuit which outputs a predetermined current, i.e.,
a reset current.
Scan signal lines 6, 7, and 8a connected to the
scan signal line driver 4 and reset signal lines 10
connected to the constant current circuit incorporated
in the scan signal line driver 4 run on the substrate 3
in the row direction of the pixels 2. A scan signal is
supplied from the scan signal line driver 4 to the scan
signal lines 6, 7, and 8a as a voltage signal. On the
other hand, the reset signal line 10 is a current

signal line to which a reset current is supplied from

the scan signal line driver 4.
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supplied fromthe scan signal line driver 4 to the

scan signal lines 6, 7, and 8a as a voltage signal.

On the 25 other hand, the reset signal line 10 is a
current signal line to which a reset current is

supplied from the scan signal line driver 4. 28 Video
signal lines 9 and control signal lines 8b, which are
connected to the video signal |l2@e driver 5, run on

the substrate 3 in the colum direction of the pixels

2. In addition, a power supply line 11 is 5 forned on

the subst Katie o3sifnki1deansisgraknds coupRbIIeE i ghkamitikes 8b,
video signal line'driver 5 to the video signal |ines

9 aswaival bagecshgpakedAteonheokigkegnatghalsuppki édiver 5,
fromthe video signal line driver 5 to the contro

si gnabinl bnesh8bsabsaruokt dagénskgrakoltfinEddhepitieh 2f the
includes a drive transistor Tr, a selection switch

Sw , panedat put éonedditiwhnich Bager suvppést lonesilgnab
supply control sw tches Swba, Swsb, and Swsc, ,
capaéPtBes en, teg, syhatesteand aAdVéEPQySlépé}eﬁﬁ sgpplied
The switches SwW, Swg, . Swhb, and_15 c are, ,
e.g. ?r?mgﬁeméd{%apéespgﬁg?e@? @‘:E,l"ﬁﬁd%’soagg@, vgdgo, signal
thin tiln1ga acitorit The drivi trgnsis or. Tr is. .
assu&éaeﬁo i ACl Gd&°a T, STHRBA CorrectPB rgﬁgﬁépngﬁpﬁﬁy
cont i.1.C I S nec bet ween _t caentro

o ansrePEsbEs 3G thsy T L8R S ab TR "L P B o e

si gnal,,supp! Xigagar 9L W bphes g’“’é@l@QgeS‘é@?nthe

swi tching operation of the switch SwseC is controll ed

by a scangsicgnalixeupp! i@diludes a drive transistor Tr,
a selection switch Swl, an output control switch Sw2,
correction signal supply control switches Swba, Swbb,
and Swbc, capacitors Cl, C2, and C3, and a display
element 20. The switches Swl, Sw2, Swba, Swbb, and
Swbc are, e.g., TFTs. The capacitors Cl, C2, and C3
are, e.g., thin film capacitors. The drive transistor
Tr is assumed to include a TFT.

The correction signal supply control switch Swb5c
is connected between the control signal line 8b and
each gate of the correction signal supply control
switches Sw5a and SwSb. The switching operation of the
switch Sw5c is controlled by a scan signal supplied
from the scan signal line 8a. That is, in this
embodiment, the correction signal supply control
switches Swb5a, SwSb, and Swbc form a correction signal
supply control unit. The capacitor C3 is connected

between the gates of the switches Swba and Sw5b and
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fromthe scan signal Iine 8a. That is, in this

enbodi nent, the correction signal supply control 25
switches Swba, Swbb, and Swbc forma correction signa
supply control unit. The capacitor C3 is connected

bet ween the gates of the switches Swba and Swsb and 29

a constant voltage source and, in this exanple, G\D

The correction signal supply comprol switch Swbc is,

e.g., a p-channel TFT. In this case, the gate of the
switch Swsc is connected to the scan signal line 5 8a.

The godrpetanRd dbakBgarsogenneghay tA thescerbfmplle, GND.
signal line 8b and each gate of the switches Swba and
SWSh, respeet cvelrgctibhhstiheatosueeliyvosositgedl ssupphy Swsc
control switches Sws, pixels to be subjected to the
corréeti emgoperaprohavcanls@flient Lal thibecsekected. gabe of

In the display 1, the substrate 3, scan signal |ines
6, 7thandwsachc§wﬁcon55pgnaECKeﬁe§08§hevépﬁagé1g§a@néune
lines 9, current S|gnal lines 10, power supply lin

11, 8ditchBE s@ercsyen sﬂgalnsass CaRBeSkSE, terF9§ Control

t t T nd.C3 fo

b i B08 At Pex B BEar S5 FREE b Fe” RiFped B3 and
b | I h .

RN R

”Htf5é8t§8§8gu§k%hg§nse§ Réaghgdﬁoogg ggegEEQ@a 9% the

each I'splay el enment escri be I'n th
enbogb@§eetlbheobé§gkloaleaﬁlshhnen%QaQQQnggtgélgetgee

constant current” circuit is arranged al host paralle

to the scap $h@n@dlisplay 1, the substrate 3, scan signal
lines 6, 7, and 8a, control signal lines 8b, voltage
signal lines 9, current signal lines 10, power supply
line 11, switches Swl, Sw2, Swba, Swbb, and Swbc, drive
transistors Tr, and capacitors Cl, C2, and C3 form an
active matrix substrate. This active matrix substrate
can also ‘include the scan signal line driver 4 and
video signal line driver 5. This active matrix
substrate can also include one electrode of each
display element.

As described above, in this embodiment, the reset
signal line 10 connected to the constant current
circuit is arranged almost parallel to the scan signal
line 6. In addition, with the scan signal line 8a and
control signal line 8b, which run in the horizontal and
vertical directions, and the correction signal supply
control switch Swbc, the switching operations of the

correction signal supply control switches Swba and Swbb
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line 6. In addition, with the scan signal |ine 8a and
control signal line 8b, which run in the horizontal

and 25 vertical directions, and the correction signa
supply control switch Swbc, the switching operations

of the correction signal supply control swtches Swba

and SwSb 30 can be controlled for each pixel 2. For

this reason, the sane correcti®m as that described in

the first enbodi nent can be executed sequentially for

the pixels 2 in each row Hence, all the pixels 2

i ncl gdadpkencenerdlnew €an bgcﬁoEm@ued.byFoe. ghisOR€ason,
constant current «circuit. In this method, when an

appr epei akmedesirgbct sonernpl oyed, deberdbast ant taur fenkt
circuit used for <characteristic correction of the

pi xeesb2dimehtdedni heléxacnbadcangbhenusedlgvénrf bhe pixels
characteristic correction of the pixels 2 included in
anot Reinr each| nowhi sHeaechedalal Ehenpipexel ¢ 2n@hiided in one
are not performng the correction operation are

di sc6ANeERBdPef FERFERESFeB®t 8 fnal ONPnESNEDanHeREErent

t he Ioad on 15 the constant current circuit or the

powef & éEnptlon of the constant current circuit
does not |ncr ase g e th| enbodi_nent r.esent
i nventi on MA| escflbe nggtgppfepréate %e% %n 13

Vi e sehegBl cgkgycangpﬂang c@randi éﬁkexl@%g@e' 20510

the t I ment of the present invention.

10 '§h§r§b€b995€9@rEo§9€@ﬂ§5h o?akh¥ ShQWhBY28ANncluded in
exanpl e of the driving nethod of

a row can be used even for characterlstlc correction of
the pixels 2 included in another row.

In this method, all the pixels 2 which are not
performing the correction operation are disconnected
from the reset signal lines 10. Hence, the load on
the constant current circuit or the power consumption
of the constant current circuit does not increase.

The third embodiment of the present invention will
be described next.

FIG. 9 is a plan view schematically showing
a display according to the third embodiment of the
present invention. FIG. 10 is a timing chart schemati-
cally showing an example of the driving method of a
display 1 shown in FIG. 9. Referring to FIG. 10, "Sw5
gate potential” indicates the gate potential of
switches Swb5a, Swbb, and Swbd.

The display 1 is, e.g., an organic EL display and

includes a plurality of pixels 2. The pixels 2 are
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display 1 shown in FIG 9. Referring to FIG 10, "Swhs
gate potential” indicates the gate potential of 25
switches Swba, Swbb, and Swbd. The display 1 is, e.qg.,
an organic EL display and includes a plurality of
pi xels 2. The pixels 2 are 31 arranged in a matrix on

a substrate 3. A scan signal line driver 4 and video
signal line driver 5 are arranged on the substrate 3.
In this exanple, the video signal line driver 5

I ncorporates 5 a constant current circuit. Scan signa

i nearbahged® andarmsetisi gnah supptyatki Bes 13, which

are connected to the scan signal line driver 4, run

on the substrahes3gnalt héneovrdiveecti end gfidehespigrellsline
2. Acontrol signal line 12 which runs 10 in the row

di redrivarop ehe prxenged oy thensebedrabe éachIschhis
signal line 8. Video signal lines 9 connected to the

vi de®*apghal theneidepveigsatuhind @héVeHbst tAFergorates
the columm direction of the pixels 2. In addition, a
powef gaﬁﬁF?HESCFFH%nilcF§CFb med on the substrate 3.

The vi deo S|anal | i driver Iects one. of

constant taPFeRt9eR cﬁﬁpegné ?ﬂ cFPguFFsﬁﬁ|8ﬁ986}pﬁP§ply
a vi deg, §'9$alw§§c§ ¥9Et§9§n§#93?688n9h809?§8 % %Hgl line

vi ded” sl gna e sel ecC Cl rcul

cor BobfeF Brohent b prsgce gt Lhnend Faepuzection

drivert tpBSHELkOLsTP, @A control signal line 12 which runs
in the row direction of the pixels 2 is connected to
each scan signal line 8.

Video signal lines 9 connected to the video signal
line driver 5 run on the substrate 3 in the column
direction of the pixels 2. In addition, a power supply
line 11 is formed on the substrate 3.

The video signal line driver 5 selects one of the
constant current circuit and the circuit which outputs
a video signal as a voltage signal and connects the
video signal line 9 to the selected circuit. That is,
in this example, the video signal line 9 is a voltage/
current signal line.

Each pixel 2 includes a drive transistor Tr, a
selection switch Swl, an output control switch Sw2, the
correction signal supply control switches Swba, Swbb,
and Sw5d, capacitors Cl and C2, and a display element
20. The switches Swl, Sw2, Swba, Swbb, and Swbd are,

e.g., TFTs. The capacitors Cl and C2 are, e.g., thin
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selection swtch SwW, an output control switch Sw2,

the <correction signal supply control sw tches Swbha,

SwsSb, 25 and Swhd, capacitors Cl and C2, and a displ ay
element 20. The switches Sw, Sw2, Swba, Swhsb, and

Swsd are, e.g., TFTs. The capacitors Cl and C2 are,

e.g., thin 32 filmcapacitors. The drive transistor Tr

is assuned to include a TFT. Th& correction signa

supply control switch Swsd is connected between the
reset signal supply line 13 5 and the el ectrode of

the eapactépacCloen.thehsi deioé thensebecti DA $w hebumed to
Swl. The switching operation of the switch Swad is
contintledeby @F%can signal supplied fromthe scan
signal line 8 through the control [ine 12. In this

enbodi menthet hercectéeni sagsagnabpedppkeyntgodonwisich Swad
swi tches Swba, Swbb, and Swhd form a correction

s.gnaﬁ §9§5ﬁ9t@6npﬁéweaﬁ|FheTﬁ@SeBrﬁéaﬂﬁénsgp@halllne 13

supp trol switch S chan TFT.
P PRke R e H?HEraé?e bt thehgentr Lbhr Sabatnarhe o163 of
he scan,s The source

R e L ek dGpeg s pad ﬁese?ﬁs.aﬂé?chgagpPeerﬁﬁéon of
13 a Hetgﬁeg%ﬁcgagge Qf éMErgﬁQQQ'E r C CQH s&?ﬁa§'gﬁpplled

of t e se Ion SwW , respec IVG

d'Spk§¥m1thEh§c§Hb§E§§5§ §1n§0§ntﬁkgﬁgk thénéénérBQ 8ine
and 13, voltage/currént signal |ines 0 power

supphy.ling &Aiscembbehméhanathblas§réat1§nn5$aﬁ§1 supply
Swl, Sw2, Swba, Swsb, and Swbd, drive transistors Tr,
and capagbloeﬁlﬁahaedsﬁﬂatOEWBan anctli 8@588EbkX a correction
signal supply control unit.
The correction signal supply control switch Swbd
is, e.g., a p-channel TFT. In this case, the gate of
the switch Sw5d is connected to the scan signal line 8.
The source and drain are connected to the reset signal
supply line 13 and the electrode of the capacitor Cl on
the side of the selection switch Swl, respectively.
In the display 1, the substrate 3, scan signal
lines 6 to 8 and 13, voltage/current signal lines 9,
power supply line 11, control signal lines 12, switches
Swl, Sw2, Swba, Swbb, and Swbd, drive transistors Tr,
and capacitors Cl and C2 form an active matrix
substrate. This active matrix substrate can also
include the scan signal line driver 4 and video signal
line driver 5. This active matrix substrate can also

include one electrode of each display element.

In this embodiment, a reset signal Vrst is
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substrate. This active matrix substrate can al so

i nclude the scan signal |[ine driver 4 and video signha

25 line driver S. This active matrix substrate can

al so include one electrode of each display el enent.

In this enbodi nent, a reset signal Vrst is 33 supplied
fromthe reset signal supply line 13 to a node E

t hrough the correction signal supply control swtch

Swsd. In addition, a reset current Irst can flowto

the video signal line 9. That is, the video signal 5

l'i nes@opb Bi eig elr 10T t DOt Fe SPPE Yo 0h 1 aswpElE® Bigeal3Vebda node
and supply of the reset current Irst. Since the reset

si gnal throegd Ot fier oedr ¢ odepensemtdy ofpphe sodenol switch
signal line 9 is unnecessary, the nunmber of wring

i neSwihi chInraddat host paraeséel cuoreme Yiseocsnghadw to
lines 9 can be 10 decreased. The fourth enbodi ment of

t he Presehdep ngeotabnling| P - beTdREcEs be*@lh‘he‘ﬂde@ nsSiggal
first to third enmbodi nents, a voltage signal

suppti®® asia V?%@of%¥gﬂ%Fh $WPRhe Fhu?t hides Slg”al Vsig

nbod b

SUppT YR ng R S vhhe aEeStf ondrreer LEBBnai fnes she reset
d

Vi dei QhENat RS FOEAER L R DE SR L §oPE T v} Beo®signal

sche éﬁ%‘lé’ ShouE 93%129 atﬁéSlﬁ’urﬁ'ﬁfeﬁcgf’r\gif‘gn§ol“??s which

fourt odi ment o present 1 nvention
1 shpyn éﬂm5%£3p3461§el €o0the 2Pi Q88a0i gn &l giﬁ@éay can be

The display 1 has the
decreased.

The fourth embodiment of the present invention
will be described next.

In the first to third embodiments, a voltage
signal is supplied as a video signal. 1In the fourth
embodiment, however, an arrangement capable of
supplying both a voltage signal corresponding to
a video signal and a current signal corresponding to
a video signal is employed.

FIG. 11 is a plan view schematically showing
a display according to the fourth embodiment of the
present invention. A display 1 shown in FIG. 11 is,
e.g., an organic EL display. The display 1 has the
same structure as that of the display 1 shown in FIG. 3
except that the following arrangement is employed.

The display 1 shown in FIG. 11 includes a voltage/
current source 25 connected to a video signal line

driver 5. The voltage/current source 25 incorporates
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same structure as that of the display 1 shown in FIG
3 except that the followi ng arrangenent is enpl oyed.
25 The display 1 shown in FIG 11 includes a voltage/
current source 25 connected to a video signal |ine
driver 5. The voltage/current source 25 incorporates
34 a vol tage source capabl e of changi ng the out put
voltage and a current source capabl e of changing the
output current. In the display showmn in FIG 11, a
correction signal supply control switch Swab is

conngcyedthgeweenrbet Bepgpl € @ﬂdcﬂéﬁgmngftﬁedbhvput voltage
transistor Tr. The switch Swbb nmay be connected

bet werd a ceseetnsi goakcel capakhleand thengahg ohet batput
drive transistor Tr. In the display 1, a substrate 3,
scancskgeat.| i Aesthé tosglayokhage shghaf.| Lhesa9gorrection
current signal lines 10 10, power supply line 11,
smﬁtéh@@aSM&PPE&E,CQMEEPlaﬁUltSﬂ5§W5grF@ecpﬂaﬁ§F§ﬂob§tween
Tr, and cagacitors G and C2 forman active matrix
substhat 8atenhfBdadtpvB fht fi KT1¥BbSERAFESEQR AFso The

i ncl ude. a sga Si nag line driver. 4 and the video,

si gnaV L FFReSHPPyBRYSDe TRPENSEEFGORANFFR 15°88BGt PAPBal
| i pcl f h ispl

can 2158 LBCLHSReeLect £oge.ofP3Eh cdhgbLex, -p

the videg,sigaali;Lbhg,dilver -aRdcLhecval t agehoutbemt 15nes

source, Ich can _ in the display shown in
FIG glis BN (zB@théCH%ignﬂJOMnéQ 5l Geutdenthgiyahliagehes

current source 257includes a current source CS,

vol t ag¢ power supply line 11, switches Swl, Sw2, SwSa, and
Sw5Sb, drive transistors Tr, and capacitors Cl and C2
form an active matrix substrate. This active matrix
substrate can also include a scan signal line driver 4
and the video signal line driver 5. This active matrix
substrate can also include one electrode of each
display element.

FIG. 12 is an equivalent circuit diagram of the
video signal line driver and the voltage/current
source, which can be used in the display shown in
FIG. 11.

In the circuit shown in FIG. 12, the voltage/
current source 25 includes a current source CS, voltage
source VS, switch SwCl, and switch SwVl. The switch
SwCl is connected between the current source CS and
the output terminal of the voltage/current source 25.

The switch SwVl is connected between the voltage source

VS and the output terminal of the voltage/current
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source VS, swtch SwCl, and switch Swl. The sw tch

SWCl1 is connected between the current source CS and 25
the out put term nal of the voltage/current source 25.

The switch SwM is connected between the vol tage

source VS and the output term nal of the

vol tage/ current 35 source 25. The vol tage source VS

and current source CS can be f®snmed on one IC
(Integrated Circuit) 16. The switch SwCl and sw tch

SWI can also be forned on the I1C 16. 5 The

vol t gggteygrpent source 25 can include, e.g., a

plurality of 1Cs 16. The video signal line driver 5

i ncl udes a@heonstlante pouenti &5 khaechéreswi teohrSeVOS can be
switch SwW2, and switch SwC2. The constant potentia

i nefédmed sptohe AC1QIptedeteedi edcpotenibal Bhe switch
e.g., OV. The switch SwWO is connected between the
consfafil podeaviarh| FHEl ¢anaadsehbevébrmgd ehghhk IC 16.
line 9. The switch SwWW2 is connected between the

vol t AB8 ¥pghapelFHErONEngorKREe 8at pap iLeFabAar 6f 9t he
voltageicurgent squrce i . 15 The switch SwC2 is

conncPel Bet ettt AESchPrent signal line 10 and the

i . of th I / g 25.
Ht s TaRE Brale Sifnfd LIRE GYIRER 5 ERBAiRsS g, constant
. et h Vi h i 2Q .
L i s A T e S
peri edchbncl ydescanbibst Whitacpgii 9dnE3¢,and Qegegeng

wite period P3V. One vertical period includes th
predetermined potential of, e.g., 0V. The switch
SwV0 1is connected between the constant potential line
14 and the voltage signal line 9. The switch SwV2 is
connected between the voltage signal line 9 and the
output terminal of the voltage/current source 25.
The switch SwC2 is connected between the current signal
line 10 and the output terminal of the voltage/current
source 25.

FIG. 13 is a timing chart schematically showing
an example of the method of driving the display shown
in FIG. 11. 1In this driving method, one horizontal
period includes a first write period P3C and a second
write period P3V. One vertical period includes the
first write period P3C, second write period P3V, and
a holding period P4.

In the method shown in FIG. 13, an output current
Tout from the current source CS and an output voltage

Vout from the voltage source VS in the case of
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first wite period P3C, second wite period P3V, and

a holding period P4. 25 In the nethod shown in FIG

13, an output current 1lout fromthe current source CS
and an out put voltage Vout fromthe voltage source VS
in the case of 36 displaying a brighter gray |evel
differ fromthose in the case of displaying a darker
gray level. FIG 13 assunes thaig for exanple, a
brighter gray level is displayed by the pixels 2 of
the nth and 5 (mt2)th rows, and a darker gray |evel

i's dd'iﬁ@ﬂa@agﬂn@ya bhegptxel grayofevbe doridthrrom. those in
di splay a brighter gray |level corresponding to a

dri veheucseatofatigeplahing &. garkdO0gndy lbeedi spl ay

1is driven by, e.g., the follow ng nethod. 10 For

exanpl e, BUELng3t hespeesotdhahenfoheepaxels, 2a btigheer

mh row are selected, i.e., the mth row selection
peri@dayt heveh iehdsaplagedperetheipsrelswitafnthaemth and
period when the switch Sw2 is open, the first wite

oper & hthnBo¥ecoRtdwhi €er bperaf#¥nlarel 1§ displayed by
sequenti al l y. executed. ri the first wite period

P3C Rﬂ%np%ﬁél?ifs?% RF?EszBgFQtFﬁﬂ'is execut ed, the

swi tches SWO, SwCl, nd are closed, and the ..

o tches B sRuEBR aRPERAERY 1ETE s pREFPPBEPRy e to
the yo VS, | 0. di sconnecte r t -

Lne JOLFR%E, SOUEER: VB 150 20: QhaconsCt edobr oM (bR dispiay
Ppteﬁtié'dLiGinéyLSe9§DPGEE§dfo£PoabﬁgVQEEHQQ.SIgna

ine 9, and the current source CS

For example, during the period when the pixels 2
of the mth row are selected, i.e., the mth row
selection period, the switch Sw2 is opened first.
Within the period when the switch Sw2 is open, the
first write operation and second write operation are
sequentially executed.

During the first write period P3C when the first
write operation is executed, the switches SwV0, SwCl,
and SwC2 are closed, and the switches SwVl and SwV2 are
opened. More specifically, the voltage source VS is
disconnected from the video signal line driver 5. 1In
addition, the constant potential line 14 is connected
to the voltage signal line 9, and the current source CS
is connected to the current signal line 10. In this
state, the switches Swl, Swba, and Swbb are closed to
set the output current Iout from the current source CS
to a current signal Isig of, e.g., 500 nA corresponding

to the video signal. Accordingly, the gate-to-source
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Is connected to the current signal line 10. In this
state, the switches Sw, Swba, and Swbb are closed to
25 set the output current lout fromthe current source
CS to a current signal Isig of, e.g., 500 nA
corresponding to the video signal. Accordingly, the
gate-to-source 37 voltage of the drive transistor Tr
is set to a value when the curyent Isig flows between
the source and drain. The first wite period P3Cis
ended by opening the switches Swba and Swsb. 5 As

descybbeglyabeyechduai Nget heafisistow TteipeseodtoP3Gralue
the voltage source VS is disconnected fromthe video

si gnahehi tikedeuveend. Isescel ovbebpobeahni ahe Vodtircat and

the output termnal of the voltage source VS can have

any dadiue, Fdneekanptewribe peteodi BBCVbateatletthkylOpening
out put term nal of the voltage source VSis set to OV.

Dur i biget freisebondSweat @npefvold- P3V next to the first
wite period P3C, the gate-to-source voltage of the

drive traﬁélg?éFrTPedmﬁPEHersdgé%nauFPﬁgfﬂﬁéthFéFe period

t d P3 hel d. fi I 1 t
o P EIERS, Eoktas oﬁgﬂrC%N% ekgﬁﬁfécéﬁﬁwﬁadt PEom the
d d P3 t SWVO
SucoViggb REaREl ! SnEVHE 1 LOF 1t LAORR PG BYELneRS vout
are gloggd. ohp EP'?eEﬂ%ﬁalfSE exanpber apbespatent

Vout ~at e ou?put term nal of t e voftgge source %Scan
20 'ﬁa§§ta59 aapﬁgdet?5?1@ﬁQmBQEenEhélp9£en§191 VGNE at the

The second wite period P3Vis ended by opening t
SW t gt SWE - terminal of the voltage source VS is set to QV.
During the second write period P3V next to the
first write period P3C, the gate-to-source voltage of
the drive transistor Tr, which is set during the first
write period P3C, 1is held. More specifically, the
switch Swbb is kept open. For example, during the
second write period P3V, the switches SwV0, SwCl, and
SwC2 are opened, and the switches Swl, SwVl, and SwV2
are closed. In this case, for example, the potential
Vout at the output terminal of the voltage source VS
is set to a predetermined potential of, e.g., OV.
The second write period P3V is ended by opening the
switch Swl.
During the holding period P4 next to the
second write period P3V, the switch Sw2 is closed.
Accordingly, a current having a magnitude almost equal
to the current Isig flows to the display element 20.

To execute the write for the next pixel row, the
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During the holding period P4 next to the second wite
period P3V, the switch Sw2 is closed. 25 Accordingly,
a current having a magni tude al nost equal to the
current Isig flows to the display element 20. To
execute the wite for the next pixel row, the 38
switches SWQO, SwCl, and SwWC2 are cl osed, and the
switches SW1 and SwV2 are operggd. As descri bed above,
in the wite operation for displaying a brighter gray
| evel, the current signal 5 Isig is supplied between
t he SpUEERe ancl o Al Swof, thed dswy® 4ransisédd, Tand@sthe
video signal. Wth this operation, the potential of a
nodesy t shset S0l aawval Thev2 core espomeli ng to the video
signal. Since the current 1Isig is sufficiently |arge,
t he pot enksallestribhednadev®, 10nfahehfuity eopélatient her
characteristic of the drive transistor Tr. Mire
speciisrbdYing az cor et 03 ¥dy sleerbodi rentur pett opignal
the influence of a threshold value Vth of the drive
tran%$%$o¥sT?U%®%1%¢s%ﬁ¥%%e?n?h%eﬁ%%rc%fan?sdﬁ%b?l??ythe
and di pensions on_the dr ive current can %f C nPIetelg

1

be effhifat B8’ S+A Thel hethotl Ehidwn Fhoet Ll
Cr Pae 8 88y KBhe HBod OVl SOL PR g, 9.2 95' ¥®alue

curr ess isplay 1
d I d.
P P oy SO BIRITIRS, £S5 e, on

(mtl &Py row & er sel ect ed, lér@e; Eﬁ@ fo¥dE Dal 0¥ the node D
sel ection period, the swtch”Sw2 is opened first, as

faithfully reflects the characteristic of the drive
transistor Tr. More specifically, according to this
embodiment, not only the influence of a threshold value
Vth of the drive transistor Tr but also the influence
of its mobility and dimensions on the drive current can
completely be eliminated.

In the method shown in FIG. 13, to display a
darker gray level corresponding to a drive current of,
e.g., 100 nA or less, the display 1 is driven by, e.g.,
the following method.

For example, during the period when the pixels 2
of the (m+l)th row are selected, i.e., the (m+l)th row
selection period, the switch Sw2 is opened first, as
described about the mth row selection period. Within
the period when the switch Sw2 is open, the first write
operation and second write operation are sequentially
executed.

During the first write period P3C when the first
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descri bed about the nth row selection period. Wthin

the period when the switch Sw2 is open, the first

wite 25 operation and second wite operation are
sequentially executed. During the first wite period

P3C when the first 39 wite operation is executed, the
switches SWQO, SwCl, and SwC2 are closed, and the
switches SWl and SwWW2 are opened, as descri bed about
the nmth row selection period. Mre specifically, the

vol tage source VS is 5 disconnected fromthe video

si gnakiténepdrivesnSis| 8xeadded] Obhet BRI EOREEARLVO, SwCl,
potential line 14 is connected to the voltage signa

l'i neaRqd swd2t heecul oead, sandceh€Sswischoansevedaha Bhe2
current signal line 10. In this state, the swtches

Swl, aSabapeand, SsbSbdaserchbededboldd thetihts caseselection
however, in this state, the output current lout from
the pariedt s¥areespscifisellyo hbe vohbagar penrcesVg is
corresponding to the video signal but_ a predeterm ned
resefieaprenttedstron, thegvidepgoshanal AtEBRdiRgr§r Phe In
gate-tg:source voltage of the drive 1£,tran§istor Tr

is s@tdiblanyallie GRFEEaMheRCERBELAr ehRE [FRstSFoRBected

b h d_drain, fi i i od

pPac & ENACUOBY-SReni Mgt T nb a6 Tonsbt shBs ChhfeRRsnStree cs
Dur | d, 0 | Lod. P3V. - .
sour £ GorTageeareFhEhg PEFRi s S anaf pPRLIADE,, F8 chas
set dustBg the LiIeLn¥6i 5G1pes| 94 P3fu bnsBehfe 8%osed.

described about the mih row sel ection period. Mre

In this case, however, in this state, the output
current Iout from the current source CS is set to not
the current Isig corresponding to the video signal but
a predetermined reset current Irst of, e.g., 100 nA.
Accordingly, the gate-to-source voltage of the drive
transistor Tr is set to a value Vcrct when the current
Irst flows between the source and drain. The first
write period P3C is ended by opening the switches Swba
and Swbb.

During the second write period P3V, the gate-to-
source voltage of the drive transistor Tr, which is
set during the first write period P3C, is held, as
described about the mth row selection period. More
specifically, the switch Sw5b is kept open. During
the second write period P3V, the switches SwV0, SwCl,
and SwC2 are opened, and the switches SwV1l and SwV2 are
closed.

In this case, however, in this state, the voltage



10

15

20

25

specifically, the swtch Swsb is kept open. During

the second wite period P3V, the swtches SWQO, SwCi,

25 and SwC2 are opened, and the switches SWwW1 and SwW2
are closed. In this case, however, in this state, the
vol tage 40 signal Vout output fromthe voltage source
VSis set to a voltage signal Vsig of, e.g., 4V
corresponding to the video sigfal. The voltage signa
Vsig' falls wthin the range of, e.g., OVto 6V. Wth
this 5 operation, a node E as a voltage signal input

ter miRalal Ve wetout@uthe roat emd aloMsigy .scoliesétorics set
wite period P3V is ended by opening the switch Swi.

As descr iviedd aajeowed, gratl tisd o' e wheery (t/hef V igastre sgqnel ng
period P3C is ended, the potential of the node D 10

i s get the tHelegalaignedr.ct Thtery alfaatursianal rstig| it ls
bet ween the source and drain of the drive transistor

Tr. wAdthirhithe g@@ie afher® the (Bt it i o ite T E

is changed from e.g., OV to Vsig' during.the second .

Wi tc@edérqlcﬂi’f%ﬁ\/,nctqg’?e Bt i% Slt%fget hselgr{%d]e lI:’jll:’ce%\ntgeersmlnal
15 from Vcrct to Vecrct + \sig'. ,Note.,that Vsig" i -
val Ue d&tlertfi fdtf @Ptter{bt]ga;it égsplogc ent iera © gsfe%%ecgcrrflliteea period
transistor T YoF-Tod r.aty f the

cap;k?ivtsolrss ﬂde%%J&%%ﬁ%g’gﬁgﬁudﬁ% ésnﬂ s done to

di splay a,cefdaipghayapsyel shemd heiRotgndh atheof £ 20st
the node Dis Vsig, the voltage signal Vsig to

di splate ther aYPIcvd dmdede wef igeerivial mStthe node D

satisfy a relationship given by equation: Vsig =

Vsi di's sMeried the value Verct when the current Irst flows
between the source and drain of the drive transistor
Tr. For this reason, when the potential of the node E
is changed from, e.g., OV to Vsig' during the second
write period P3V, the potential of the node D changes
from Verct to Vecrct + Vsig". Note that Vsig" is a
value determined by the gate potential of the drive
transistor Tr and the capacitance ratio of the
capacitors Cl and C2. Hence, when design is done to
display a certain gray level when the potential of
the node D is Vsig, the voltage signal Vsig' to display
the gray level may be defined to almost satisfy a
relationship given by equation: Vsig = Vsig" + Vcrct
(Av). Note that Vcrct (Av) is a value expected for the
potential Vcrct and, for example, the average value of
Vecrct for all pixels.

The potential Vcrct is affected not only by the

threshold value of the drive transistor Tr but also by
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(Av). Note that Vcrct (Av) is a value expected for the
potential Vcrct and, for exanple, the average val ue of

25 Vcrct for all pixels. The potential Vcrct is

affected not only by the threshold value of the drive
transistor Tr but also by 41 its nobility and

di mnensi ons. When the current Irst is sufficiently

| arge, the potential Vcrct faitdifully reflects the
characteristic of the drive transistor Tr. Hence, at

the tinme when the second wite period P3Vis 5 ended,

the charaeherisyigsdodihdes dohye twaasi shorcdrreatelrst is
corrected. During the holding period P4, the switch

SW2 s$sffitdsed]lyabadescribedeabontisdheVoathtrdsithfully

sel ection period. Accordingly, a current having a
magni¢fitlectl® ahepchacractespondf ngt t ohe her pveehrpapistor Tr.
Verct + Vsig' flows to the display el enent 20. To
execigece heatwr Fie time wlh@nn%&@ ﬁﬁs%mdmwt@h@erlod P3V is
swi tches SWO, SwCl, and g an

swi t @peed Sm&?eaﬁﬁaﬁﬁﬁée5+%t16ﬁeﬂgdth35 %éV%eEE?PBéﬁtor Tr

bove in the wite operation for displaying a darker
gr ay afRvePrrERk dufficiently large reset current Irst

s suppli gd belween fhe.sour ce-200 pdratcol,t endelye;

transi st or oper af i on,

correctlon shgnalsYerst CQ&&@ﬁPQHQ'ﬂQhZPO%OséDQcE§é§t

current ?rst I'S supp{le e node D. Accordingly,
the H@Ei@&'onﬁceérébﬁgﬁ ar@°&§fk§ﬁt°§av1hgeaamé@ﬁltude

threshold value Vth, nobility, and di nensions
almost corresponding to the potential Vcrct + Vsig'
flows to the display element 20. To execute the write
for the next pixel row, the switches SwV0, SwCl, and
SwC2 are closed, and the switches SwV1l and SwV2 are
opened.

As described above, in the write operation for
displaying a darker gray level, the sufficiently large
reset current Irst is supplied between the source and
drain of the drive transistor Tr first. With this
operation, the correction signal Vcrct corresponding
to the reset current Irst is supplied to the node D.
Accordingly, the variations of the characteristics,
i.e., the threshold value Vth, mobility, and dimensions
of the drive transistor Tr are corrected. Next, the
voltage signal Vsig' almost corresponding to the video
signal is supplied to the node E, and the potential of
the node D is set to Vcrct + Vsig'

When the drive current equals the reset current
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of the drive transistor Tr are corrected. Next, the

vol tage signal Vsig' alnost corresponding to the video

25 signal is supplied to the node E, and the potentia

of the node Dis set to Vcrct + Vsig'. Wen the drive
current equals the reset current 42 Irst, the

correction signal Vcrct conpletely elimnates the

i nfluence of the characteristicsz i.e., the threshold
value Vth, nobility, and di nmensions of the drive
transistor Tr on the drive current. On the other 5
handrrwhenthBecdriver conrengnes detEeresmpieositheliminates
reset current Irst, the correction signal Vcrct does

not cloaplefelyneti of nahe theraotéunescecsf the.chahac-
teristics of the drive transistor Tr on the drive
currentesholdhealaet éthecamebit heycoendcdinansignal ofothe
Vcrct contains an error corresponding to the

di f f@revieet rpeshebarthe pot Ehei drive €RerAbHe EOathﬁgother

the second wite period P3V and the potential of the
noden&dduriag the @F%E? AFFFRNpetFodlPSErenf frem the

t ent diff ff I
o ChE"45 SRFFERE DRCLI ghar 9%?%?35r§83%§aaﬁés fiF| does

fence. . B66R1ID0, o) 10 5. eubodL ment ,exeD w@eehs charac-
S eln Pﬁ

dar ker “gray evef | |sp uences of

Char?§£§§ﬁl&§tbfsthé Srlvéh rgﬁg?égedeYaEHetNEhdrlve

mobil[1ty, and dinensions o e drive transistor Tr

on thgrdehvVe 20ncuURreeniceap ahEpsttROMBLeLBEYiBR signal
elimnated. Only the outputs fromthe current source

CS andrcyotbageisoUEfee¥Boehabgeebpbreengt be vhet @ifference

operati on
between the potential of the node E during the second
write period P3V and the potential of the node E
during the first write period P3C. If the potential
difference is sufficiently small, the error of the
correction signal Vcrct also becomes small. Hence,
according to this embodiment, even when a darker gray
level is displayed, the influences of the character-
istics, i.e., the threshold value Vth, mobility, and
dimensions of the drive transistor Tr on the drive
current can almost completely be eliminated.

Only the outputs from the current source CS and
voltage source VS change between the write operation
for displaying a brighter gray level and that for
displaying a darker gray level. That is, in the above
method, the switching operation of each switch need not
be changed in accordance with the gray level to be

displayed. For this reason, no long time is required
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for displaying a brighter gray |evel and that for

di spl aying a darker gray level. That is, in the above
25 net hod, the switching operation of each switch need
not be changed in accordance with the gray level to
be displayed. For this reason, no long tine is
required 43 for the wite operation on each pixel row
In the circuit shown in FIG 123the output from the
vol tage source VS or the output fromthe current
source CS is selected in the voltage/current source

25. HoFofnd hij 81 ¥ 83598 a t 16n neirbes c19fp Dx PUE o er mi nal s
of the wvoltage/current source 25 or the nunber of the

i nput ters paéscofcthe yheeo shgpat. | ipe tdhéventpan from
be one for each pixel row The fifth enbodi nent of

t he piesenttagwendiore W$ | or 16hdecdeset i bedmnelke. cErGent
14 is a plan view schematically showi ng a display
accosalinge t©Sthe $¢iedtedrbbuli Heat veoitage/ cpregeht Source 25.
invention. A display 1 shown in FIG 14 is, e,g., an

or gafPE ELigi 5pRa9n, THeS depPay af hadtppe YerRipals of the
structure a? that of the difgla %%shomn in FIG% 11
excep?l t#3e/ EREL B | DN HGE a aﬂée fitYEe B pF o Rg, 1nPut
More_specifically,, in_the displa curren L gnal

li ne&® %l%?£so t?%ﬁ.v}%i?eiﬂgn?% #%%ed?EbY%§ 858 ?? one
vol t ' .LLne are used as vol tage/ current
signgggléégga%%kégigﬂgboth a voltage signal and a

current sigpak; atg sMBBLiREnt! Brt PRedbsBE@)tlinvention will

be described next.

FIG. 14 is a plan view schematically showing
a display according to the fifth embodiment of the
present invention. A display 1 shown in FIG. 14 is,
e.g., an organic EL display. The display 1 has the
same structure as that of the display 1 shown in
FIG. 11 except that the following arrangement is
employed.

More specifically, in the display 1, current
signal lines 10 are omitted. Instead, in the display
1, voltage signal lines 9 are used as voltage/current
signal lines to which both a voltage signal and
a current signal are supplied. In the display 1,

a constant potential line 26 is arranged.

In each pixel 2, the drain of a switch Swl is
connected to the voltage/current signal line 9.

In addition, a correction signal supply control switch

SwSe connected between the source of the switch Swl
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a constant potential line 26 is arranged. In each

pi xel 2, the drain of a switch Swl is 25 connected to
the voltage/current signal line 9. In addition, a
correction signal supply control switch Swbe
connected between the source of the switch Swl 44 and
the constant potential line 26 is arranged. For
exanpl e, a p-channel transistorg4s used as the swtch
Swbe. For exanple, the source of the switch Swbe is
connected to the constant potential |line 26. 5 The

sour §gqothéheosut hgh SWbentRy1be;gannect gdat-eaggraver
supply line 11. In this case, the constant poténtia

linerde emampeepNutpedna®aan skgnslistbhessldseannaectead
to a scan signal Iline driver 4 are arranged on a
substwateh3swibe gave edBmplef hehswsbabcOSWOE tRe switch
connected to the scan signal line 17. In the display

1, aSvbdebsscgnakctedetdriker cBnsshotnpphertGall2inse 26.
omtted. Instead, the output termnals of a

vol t e/ eavrent ofotiheesestaheSeoanBeyeble15onpeched to
vol tage/ current signal lines 9 so that the

vol t AgePEEF r 8RPPSYut eBe2b1i s BeBNAS FRESvi BBE SPRRARNT

e ELyelsy | 108 BBl a gt R gubet rate 8 scan

1 ne0, 2 SERRPRIBT PRy 195 Ling R0 2L BULEN Libna

SL'gg%P%EQP§béEOESaIE’a?PQnSQBtht8r§u6%t?QQeC§.fO&HE gate
of the switch Sw5e is connected to the scan signal
line 17.

In the display 1, a video signal line driver 5
shown in FIG. 12 is omitted. Instead, the output
terminals of a voltage/current source 25 are connected
to the voltage/current signal lines 9 so that the
voltage/current source 25 is used as the video signal
line driver.

In the display 1, the substrate 3, scan signal
lines 6 to 8 and 17, voltage/current signal lines 9,
power supply line 11, constant potential line 26,
switches Swl, SwZ2, Swba, Swb5b, and Swbe, drive
transistors Tr, and capacitors Cl and C2 form an active
matrix substrate. This active matrix substrate can
also include the scan signal line driver 4 and the
like. This active matrix substrate can also include

one electrode of each display element.

To display a brighter gray level corresponding to
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matri x substrate. This active matrix substrate can

al so include the scan signal line driver 4 and the 25
like. This active matrix substrate can al so include
one el ectrode of each display element. To display a
brighter gray |evel corresponding to 45 a drive
current larger than, e.g., 100 nA the display 1 is
driven by, e.g., the follow ng 4m.thod. For exanpl e,
during the period when the pixels 2 which should

di splay a brighter gray level are selected 5 and, for

exanpl @i $dec it Fe K OW S EEL E 104N Pes | 9d, 10 S tehe Msplay
is opened first, as described with reference to FIG

13. Wididrihen pey) o shentlider SW deindwRe tisod open,

the first wite operation and second wite operation

are sequehtr atkympkecudedingOtDerpagiadfwheh hetpixels 2
period P3C when the first wite operation is

execttedh shwelhediswhay Svolighber G2 beeet| asedselected
and switches SwWl and SwWW2 are opened, as described

wi t RRef ef@hce®amr i G the miyrecw peel ¢t eaprypepiod, the
vol tage source VS is disconnected is fromthe, vid

eo
si griaf 1 FFMeS e | YRroRENGH HHERF 1 0B FCSChheednyith reference
tenti [i 14 | ted to,t | t . Si I
nere, i B curiefe iEotrests 14 tortettace t Bt Pngv2 is
i goal ¢l ' te, it i t
S b een e o e R et Crbeh B BARLAag PEpo RS DS,
fﬁgtow@tim épéssé%géﬁus\mpugp@&u@yarent lout from

current source is set"to a current signal Isig
During a first write period P3C when the first

write operation is executed, switches SwV0, SwCl,

and SwC2 are closed, and switches SwV1l and SwVZ2 are
opened, as described with reference to FIG. 13.

More specifically, a voltage source VS is disconnected
from the video signal line driver 5. 1In addition, a
constant potential line 14 is connected to the voltage
signal line 9, and a current source CS is connected

to the current signal line 10. 1In this state, the
switches Swb5a, Swbb, and Swbe are closed. The switch
Swl is kept open.

In this state, an output current Iout from the
current source CS is set to a current signal Isig
corresponding to a video signal. Accordingly, the
gate-to-source voltage of the drive transistor Tr is
set to a value when the current Isig flows between the
source and drain. The first write period P3C is ended

by opening the switches Swba and Swbb.
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corresponding to a video signal. Accordingly, the
gate-to-source voltage of the drive transistor Tr is
25 set to a value when the current Isig fl ows between
the source and drain. The first wite period P3Cis
ended by opening the switches Swba and Swsb. 46
During a second wite period P3V next to the first
wite period P3C, the switch Swpg is opened. The
switch Swbe nmay be opened at this tinme or

si mul taneously as the switch Swsb is opened. 5 During

the seconguwhhheapaekeddP3Vi tBeykribhe p3gWhnk&h $WCL s
opened, and thé switches Swl and SW1 are closed. In

thi srease, wkheepptenbiab3¥puthat sivhechost/put ikebpenal.
of the voltage source VS alnost equals a potential VO
of thkecenstaht Spbtemtyabel bpeniB. atOtAfkerimbabyr t he

switch Swl is opened. Wth this operation, the second
writeipettadePgVlysaentbkd. swbachn§wabhokdopgnpdri od P4
next to the second wite period P3V, the swtch Sw2 is
cl osed. REEdPE hfPy SegCBdr PEAL ehRGIFA§da PRgnnEde the

alnnst,egHal 5.to the urreat hsi flows to a
di spPYytelentht 28. °R§NERectle th8 WitENPSr StheaRExEWVl

St =FEBheRea: “Th ERLS Ghbai heRt SOHBRFAG t RRIperEodn®
SencLLELSchb el £epl 80 3lekcR JSGHEE OLBLE] o
R L
peri gdrwhepnthe the switch Swl is opened. With this
operation, the second write period P3V is ended.
During a holding period P4 next to the second
write period P3V, the switch Sw2 is closed.
Accordingly, a current having a magnitude almost equal
to the current Isig flows to a display element 20.
To execute the write for the next pixel row, the
switch SwCl is closed, and the switch SwV1l is opened.
In this embodiment, during the period when pixels
which should display a darker gray level and, for
example, the pixels 2 of the (m+l)th row are selected,
the switch Sw2 is opened first, as described with
reference to FIG. 13, Within the period when the
switch Sw2 is open, the first write operation and
second write operation are sequentially executed.
During the first write period P3C when the first
write operation is executed, the switch SwCl is closed,

and the switch SwV1l is opened, as described about
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switch Sw2 is open, the first wite operation and
second wite operation are sequentially executed. 25
During the first wite period P3C when the first
wite operation is executed, the switch SwCl is
closed, and the switch SwW1 is opened, as descri bed
about 47 the nth row sel ection period. Mire
specifically, the voltage sourge VS is disconnected
fromthe voltage/ current signal line 9. In addition,
the current source CSis connected to the

vol t age/ suhr eply skegbakibhnge®iod .l NMblies spkatig€ichhey, the
swi tches Swba, Swbb, and Swhe are closed. The sw tch

Sw  welkept epemcel WSt hssdiasennkeweder roimnthlei soltage/
state, the output <current lout fromthe current

sour cere€snikssggnatolnoe 9thelcurddntibsi,gthe current source
corresponding to the video signal but 10 a

predefelfi AeANeesed &ar £BAt VPASRYEY cusrgnt $dgnaA. line 9.
Accordi ngly, the gate-to-source voltage of the drive
transPstBESTPtREesetNEoSHiGaPGE F¥Per whER:t BBdc§WPengre

Irst flo be en the squrce and drain. The first
writé Bégéod éggiFgléﬁaegwgylﬁp APhg®PRE swi t ches Swsa
19, 20" S1gl <R 19 L0 A0 Wikt Suler LY, EEVe e
o) SEboanter ad, LR SHtlcheDURE TBU;D eReagt Bt 55 noc
EReHs BUEkag LSCE o e g R g iRl o
a predetermined reset current Irst of, e.g., 100 nA.
Accordingly, the gate-to-source voltage of the drive
transistor Tr is set to a value Vcrct when the current
Irst flows between the source and drain. The first
write period P3C is ended by opening the switches Swba
and Swbb.
During the second write period P3V, the switch
SwbSe is opened, as described about the mth row
selection period. The switch Swbe may be opened at
this time or simultaneously as the switch Swbb is
opened.
During the second write period P3V, the switch
SwCl is opened, and the switches Swl and SwVl are
closed, as described about the mth row selection
period.
In this case, however, in this state, the voltage

signal Vout output from the voltage source VS is set to

a voltage signal Vsig' almost corresponding to the
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cl osed, as described about the nth row sel ection
period. 25 In this case, however, in this state, the
vol tage signal Vout output fromthe voltage source VS
is set to a voltage signal Vsig alnost corresponding
to the 48 video signal. Wth this operation, a node E
is set to the potential Vsig' . The second wite
period P3V is ended by openinggghe switch Swl. As
described in the fourth enbodi nent, at the tinme 5
when the first wite period P3C is ended, the

pot eptiab sQ@n%lUOdﬁi@hi%h%%tob%r%ng%§|%engﬁrcg When .+ o
the current “Irst flows between the source ang rain

of theedpb¥entlibangissyor, TirheFek cbhidS wir@@g0Re YMRRIN F3RE 1 5

potential of the node E is changed fromVOto Vsig

duri ngdehebi0opeadnd whit ewpechogwR3V, the potenti al

of the node D changes from Vcrct to Vcrct + Vsig"

VO, HenceAswhies crdésidgrni ¢ heorfe utra hdiesiploall menter taai the time

gray level when the potential of the node Dis Vsig, .

t he VBPPa§Besifgmar vsige prerdicspPay tiheegdad,| ével pomgntial

be defined to 15 al nost satisfy a relationship given

by eﬁéa?iBﬁﬁevgi@S=SGPSF@"thev@ﬁépe(XFFCI vbenpghengurrent

t he Eol [ er'oﬁ P4, tFe swtch Sw2 is  closed, as

descriB d?38§ﬁtbﬁ HeRPhEPEWSSBFEE PBA dpainogf Ahe drive

curr [ magni t ude.al nost corre 20 ondi ng.to

the GOPBREFEPIVAFer RoperfiS ToampRoweRel cRoParSprap: of

el emeat 2040 TR §XEEHLEGLAC YOI Gof @F 0§, NEXL ;R

row, the smftch émél ﬁg closeg, angotkg d Suglgg %he
second write period P3V, the potential of the node D
changes from Vcrct to Vcrct + Vsig" - V0. Hence, when
design is done to display a certain gray level when the
potential of the node D is Vsig, the voltage signal
Vsig' to display the gray level may be defined to
almost satisfy a relationship given by equation: Vsig =
Vsig" + Vcrct (Av) - VO.

During the holding period P4, the switch Sw2 is
closed, as described about the mth row selection
period. A current having a magnitude almost corre-
sponding to the potential Vecrct + Vsig" - V0 flows to
the display element 20. To execute the write for the
next pixel row, the switch SwCl is closed, and the
switch SwV1l is opened.

As described above, the driving method according
to this embodiment is almost the same as in the fourth

embodiment except that the power supply line 11 is used

in place of the constant potential line 14. Hence, the
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switch SW1 is opened. As descri bed above, the driving
met hod according 25 to this enbodi nent is al nost the
same as in the fourth enbodi ment except that the
power supply line 11 is used in place of the constant
potential line 14. Hence, the 49 sane effect as
described in the fourth enbodi nent can be obtained
even in this enbodi nent. As desggi bed above, in this
enbodi nent, the constant potential line 26 is used in
pl ace of the 5 constant potential line 14 used in the

fourshmenmbedAents Aeserdbral yn the swikeh Swbedneedt can
be arranged in each pixel 2. Instead, the current

Si gnaé obtaend@ andnt he vhdeoesbgdamehine driver 5
shown in FIG 12 can be omtted. 10 The sixth

enbodi nenRsofleskeipedsebbvenvent iton swembodbheedés ctihieed
next. FIG 15 is a plan view schematically showing a
di sptayshesbrdphgntoathéisexkh émbvdedenn pflarheof the
present invention. A display 1 shown in FIG 15 is, 15
e. g. conAtarfaRPEcELidl spiBG. 1fhesafsphayne Kasrthe

same structure as_that of the dEsplai 1 shown in FIG
14 eXEBPHITRAL - scARCSFYRARLYr nE8e17WaFEPoRt PEeBREdaRE
the gate ofdai%mﬁgcﬁ Sng ig co Qegte tg a scan_ signal
si gnaf *FPEBY81R289FR PhESHi §pl a§ I &RGnn IR EFEC15, 519
the sui.Lohing, coperayign ot .bhe: swi pehySue cangat, e
contr%%%e |nggenden§P§ O]J'5 EOSG O% SW t ches % ‘é\’ +h
and P¥ED. 12 can be omitted.

The sixth embodiment of the present invention will
be described next.

FIG. 15 is a plan view schematically showing
a display according to the sixth embodiment of the
present invention. A display 1 shown in FIG. 15 1is,
e.g., an organic EL display. The display 1 has the
same structure as that of the display 1 shown in
FIG. 14 except that scan signal lines 17 are omitted,
and the gate of a switch Swbe is connected to a scan
signal line 8.

In the display 1 shown in FIG. 15, the switching
operation of the switch Sw5e cannot be controlled
independently of those of switches Swba and Swbb.
However, the display can be driven by the same method
as described in the fifth embodiment. Hence, even in
this embodiment, the same effect as described in the

fifth embodiment can be obtained.

Additionally, in this embodiment, the scan signal
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However, the display can be driven by the sane nethod
as described in the fifth enbodi nent. Hence, even in
25 this enbodi ment, the sanme effect as described in
the fifth enbodi nent can be obtained. Additionally,
in this enbodinent, the scan signal 50 lines 17 are
omtted. That is, according to this enbodinent, the
nunber of wiring lines can be reguced as conpared to
the fifth enbodi ment. The seventh enbodi nent of the
present invention 5 wll be described next. FIG 16

i s aiphaB viewrschBamatigal | yhahowsngaacdirsRhayto this
according to the seventh enbodi nent of the present

i nveaihbodimAndi sphayntmbBewsfi Riki&g 16nks, cad. e, raduced
organi c EL display. The display 1 has the 10 sane
strussuremgsrefdatoothehéidicbpeapotiimhown in FIG 15
except that the follow ng arrangenent is enployed. ,
Mor e specilhecg&rVgnthnemkeddimepltapfl togows eisgntFigveng ion
correction signal supply control switches 15 Swsf and
SwsgWahd SBaftsFghRP PRES-17 are arranged. Each
correctio i gnal .supply control s 'tch,SM@f i's .
connectedgggrmégnlﬁhé Bﬂ?BquFgrﬁfﬁépaﬁﬁcg ¢dr PEOHIEA
si gnal I ntrql. _switc Wo b ang the gate of a
arive ePaRErY, §Phr el bon R op BHercorpaaLTgh: 3§ the
S19ngleSURP! YnGaRtigh SWAtGRSI8T 1SSRBNLT Ol 8dcbY 605,
scan signal supplie from a scan signa ine 8.  The
corrgchl onasi gPghn3LPRLY a¢8BLEY. SWhECRiSWPdy § has the
same structure as that of the display 1 shown in
FIG. 15 except that the following arrangement is
employed.
More specifically, in the display 1 shown in
FIG. 16, correction signal supply control switches
Swbf and Swbg and scan signal lines 17 are arranged.
Each correction signal supply control switch Sw5f is
connected between the output terminal of a correction
signal supply control switch Swbb and the gate of
a drive transistor Tr. Switching of the correction
signal supply control switch Sw5f is controlled by
a scan signal supplied from a scan signal line 8.
The correction signal supply control switch Swbg is
connected between the output terminal of a correction
signal supply control switch Sw5e and the electrode
of a capacitor Cl on the side of the switch Swbe.

Switching of the correction signal supply control

switch Swbg is controlled by a scan signal supplied
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connected between the output termnal of a correction
signal supply control switch Swse and the el ectrode 25
of a capacitor Cl on the side of the switch Swbe.
Switching of the correction signal supply contro
switch Swsg is controlled by a scan signal supplied 51

fromthe scan signal line 17. In the display 1, a
substrate 3, scan signal lines 56 to 8 and 17,
vol tage/ current signal lines 9, power supply line 11,

constant potential line 26, switches 5 Swl, Sw2, Swba,

SWobf rSmwbeheSebbn 81dnSWogindrilve transistors Tr, and
capacitors  and C2 forman active matrix substrate.

This active mhakr idd spubst rnat @ cabstalase i3nclsude aigean lines
signal line driver 4 and the like. This active matrix
subsbr &pe8candallSe vndkade/onertdtekegnrdde iokse&chpower

di splay elenment. The display 1 shown in FIG 16 can be

dri vEHPBYY ﬂhéeséﬁe FENRGANEs P@ESEEIBed lilpet RE ., sisyihches

enbodi nent . even in this enbodi nent, the sane
effeéWlaSSWaes§WPBedSWﬁbthéwéﬁxtﬁwéﬁboépﬁeﬁﬁ Eandﬁéve
obtained. .1 one ¢ a_.and

el §an8asﬁeféa|rStPa§t5P8§Céﬁarsr§ {aPfioh? tomn 2K detive
S'nu @9?9” h%st&gtgh'STéﬁ quesﬁkkgqgss§%§%rg@?ncan

ave t e sane thre value N pri

fS agt alEBeﬂle'iﬁaQ(’l dscgﬂl E?gﬂglt 'ﬂgné%&gk}ég @da@ﬂe like.

b may vary. 20 If the swtches Swba an have
dlff@h@etactmb@smakglxa%usgtrbh@ §Wht6ﬁ56919€§héh'eﬁé

are not sinultaneously executed. For exanple, if the
SW telectrode of each display element.

The display 1 shown in FIG. 16 can be driven by
the same method as described in the sixth embodiment.
Hence, even in this embodiment, the same effect as
described in the sixth embodiment can be obtained.

In some cases, the switches Swba and Swdb employ
identical structures and are formed simultaneously.
In this case, the switches Swb5a and SwbSb have the same
threshold value in principle. 1In fact, the threshold
value of the switches Swba and Swbb may vary.

If the switches Swba and Swdb have different
threshold values, the switching operations are not
simultaneously executed. For example, if the switch
Swba is opened before the switch SwSb is opened, the
potential of a node D varies after the switch Swbb
is opened until the switch Swba is opened. That is,

it may be difficult to sufficiently correct the

characteristics of the drive transistor Tr.
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Swha i s opened before the switch Swsb is opened, the
potential of a node D varies after the switch Swsb 25
is opened until the switch Swba is opened. That is,

it may be difficult to sufficiently correct the
characteristics of the drive transistor Tr. 52 In this
enbodi nent, switching of the switch Swsf can be
controll ed i ndependently of swigzhing of the swtch
Swsb. Hence, during a first wite period P3C, the
switch Swsf can be opened before the switch Swob 5 is

opened. Fop this eRasaAAmeaRYy WRdeshriabl @ rfvaheakivdR choflswsf
the potential of the node D can be prevented. Hence,

the eharpetebhstbtlell thaegehdentignsesteitdhingabsf the
reliably be corrected. This effect can also be

obt aswétdcbvenSimhenHeheeswdticheg SwhhrandwBwbg areindt P3C,
10 arranged. In this enbodi nent, the sw tches Swsf and
SwshtheeswgbaheEwed ranskeei epehetweefiorhetyat ewangh Swbb
drain of the drive transistor Tr. The switches Swsg
and S@serared.coRfEctBéSi AS3EPNesab¥t WBEASERable variation
capacitor O and the 15 constant Botential line 26.

VWthOFhFQeSPPE€PEF€} Sﬁyth?eﬁQQ@e opaehgpgggevented.

accu |lated jn the capacitor Cl ggriag,the hol di, n T

por i DANER cARChE SARHF GLLBaLCNBE et BRetr £ EaF FRnSARYOT TT
R : M e"SpeCt

VR BhhOBPhabTE HE' BoROLERLLE 1Blst BEeREVEn a1sp b

supppesseHed TBsehi Rt epbodi,menteof siiBs RhES8REg are not
invention wll be described next.
arranged.

In this embodiment, the switches Sw5f and Sw5b are
connected in series between the gate and drain of the
drive transistor Tr. The switches SwSg and Swbe are
connected in series between the capacitor Cl and the
constant potential line 26. With this structure, any
leakage of charges accumulated in the capacitor C1l
during the holding period P4 can be suppressed.

More specifically, any variation of the gate potential
of the drive transistor Tr during the holding period P4
can be suppressed.

The eighth embodiment of the present invention
will be described next.

In the fourth to seventh embodiments, the write
method is changed between display of a brighter gray
level and display of a darker gray level. The eighth
embodiment employs a method of displaying all gray

levels by using the method of displaying a darker gray
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In the fourth to seventh enbodi nents, the wite

nmet hod i s changed between display of a brighter gray
25 | evel and display of a darker gray |evel. The

ei ght h enbodi nent enpl oys a net hod of displaying al
gray levels by using the nethod of displaying a
darker gray 53 level, which has been described in the
fourth to seventh enbodi ments53FIG 17 is a plan view
schematically showing a display according to the

ei ghth enbodi nent of the 5 present invention. A

di splaye1l, shown inadkeerl e Scr b , iantios geguctElto
di splay. The display 1 has the sane structure as that
of tdwvelitgplayoddsimavsin FIG 11 except that the
foll owi ng arrangenent is enployed. 10 More

speci ficalfl§g, 1n thea dpbahayldw shonemanicFl &y aﬁowang

sel ection switch Sw, scan signal lines 6,  an

vol tagi s0 kmal ¢ G oresi i aﬁc@e o] t%%‘ﬂlt%r@“m‘e@i a<Pfe the
connected to, scan signal | nes, 8. In the d]Sp|ﬁ¥

Vi débr%\‘F%‘h%ll“Y%tb‘i’rl‘verASdJr%p % bnihewy. in F 17%s,

Addi t [ h | I

o S el S e ot St vol TagErerad hrfas e
sour 25 t f h
Cormang o S Sehl oft e o o s%lﬁ?%ie 5 g PEY

Con?ﬁf%edl ew é@%@éﬂf@ﬂiom aériéwém&§ols

t ha e Vo ageﬁcurrent source 25 is used as the
videgyppb@h@l line driver. In the display 1, a
substrate 3, scan signal Ilines

More specifically, in the display 1 shown in
FIG. 17, a selection switch Swl, scan signal lines 6,
and voltage signal lines 9 are omitted, and nodes E are
connected to scan signal lines 8.

In the display 1, a video signal line driver 5 is
omitted. Additionally, in the display 1, a voltage
source VS and switches SwCl and SwVl of a voltage/
current source 25 are omitted. More specifically, the
output terminals of the voltage/current source 25 are
connected to the voltage/current signal lines 9 so that
the voltage/current source 25 is used as the video
signal line driver.

In the display 1, a substrate 3, scan signal lines
7 and 8, current signal lines 10, power supply line 11,
switches Sw2, Swb5a, and SwbSb, drive transistors Tr, and
capacitors Cl and C2 form an active matrix substrate.
This active matrix éubstrate can also include a scan

signal line driver 4 and the like. This active matrix
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7 and 8, current signal lines 10, power supply line
11, switches Sw2, Swba, and Swbb, drive transistors
Tr, and 25 capacitors ClL and C2 forman active nmatrix
substrate. This active matrix substrate can al so
include a scan signal line driver 4 and the I|ike.
This active matrix 54 substrate can al so include one
el ectrode of each display elemept. In this

enbodi nent, the display 1 is driven by, e.g., the
foll ow ng nethod i ndependently of the gray 5 level to

be dispteygde BHhi BYsbhenpehbedonben) pbxebac2ovhighn
should display a certain gray |level are selected, the

swi teghsp S Esempgped first. Wthin the period when

the switch Sw2 is open, the first wite operation and
second w iiheth@sopebatiiorna, etbeqdenpilall § éxedutiedn by,
During a first wite period P3C when the first wite
operat§on theegedlvedngsmetbhdsisispenddnshgbodr ehe gray
closed. In this state, an output current lout froma
curreftvesotipcbeCsipglaEedto a current Isig alnmost 15
corresponding to a video signal. At this tjne

potential Pyt18f the REH&CE %geeoﬁéfﬁﬁﬁ ?nﬁ@ﬁ@hdgﬁPPQd

gat 3L 804 8Yr 8o E6F PaBeSEr Yt REVBEI 9°t FaNGFEESY §PS guiten

et R B YL A0 SRR EHCERD! P LMBIOEE v

REE Ba RS T S S e LT
operation are sequentially executed.

During a first write period P3C when the first
write operation is executed, switches Swba and SwbSb are
closed. In this state, an output current Iout from
a current source CS 1is set to a current Isig' almost
corresponding to a video signal. At this time, a
potential V1 of the node E is constant independently
of the gray level to be displayed. Accordingly, the
gate-to-source voltage of the drive transistor Tr is
set to a value Vsig' when the current Isig' flows
between the source and drain. The first write period
P3C is ended by opening the switches Swb5a and Swbb.

During a second write period P3V when the second
write operation is executed, the switches Swba and Swbb
are closed. At this time, a potential V2 of the ncde E
is constant independently of the gray level to be
displayed. The second write period P3V is ended when

the node E stabilizes to the potential V2.
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wite operation is executed, the sw tches Swbsa and

Swob are closed. At this tine, a potential V2 of the
node E 25 is constant independently of the gray |evel
to be displayed. The second wite period P3V is ended
when the node E stabilizes to the potential V2. 55 As
described in the fourth enbodinent, at the tine when
the first wite period P3C is epgded, the potential of
a node Dis set to the value Vsig" when the current

Isig" flows between the source and drain of the drive

5 transi sl §Escri®edt RinS thease, rAhemphe Retentitalne time
of the node E is changed fromV1l to V2 during the

secoRbenWthke fRRELOY rP3Y, pkheocpobgnt 1al eahetNetRedgoPential
changes fromVsig' to Vsig - (V1 - V2). During a

hol dofigapebdedDP4s the $vi teb Ha2uksvsig'chasadchd current

current |Isig having a magnitude al nost correspondi ng

to t heigdt énbival b¥sivgen- th¥lsouV2e thdwslratia afdicspl dyive

element 20. In this exanple, since p-channel TFTs are

usedtignsgRéoswilrchesogswshiande8®sh, whenpsdhenvpaknv2al of

i's higher 15 than the potential V1. For this reason,

t he pbEeRPrsl E ¥si §hpeIRfgh&P™t Manteh¥2pdusahpalkhe second

VSig'..#n this ex le,.a p-channel TET _|s used as the

dri v&t ?aﬁgFéPgrggpf EBF Eﬂ%?nFéﬁ off Fh@ BBPFthC%anges

I sigl. i lLarget tgan t he rgﬂg bsig. 20 As

descFFBédvgﬁgveFoi *tfi s eﬁggdi A , In each wite

operationg the curpent;siopal.;Lsi gy | uppl; i .

bet ween t he sodr Ce anglgﬁapnrép t%e’d?ﬁ%eeg%g%gigygrls

Tr  closed. A current Isig having a magnitude almost
corresponding to the potential Vsig' - (V1 - V2) flows
to a display element 20.

In this example, since p-channel TFTs are used as
the switches Swba and Swbb, the potential V2 is higher
than the potential V1. For this reason, the potential
Vsig is higher than the potential Vsig'. In this
example, a p-channel TFT is used as the drive
transistor Tr. For this reason, the current Isig' is
larger than the current Isig.

As described above, in this embodiment, in each
write operation, the current signal Isig' is supplied
between the source and drain of the drive transistor Tr
as a video signal. With this operation, the potential
of the node D is set to the value Vsig' corresponding
to the video signal. As described above, the current

Isig' is larger than the current Isig. Hence, the

potential Vsig' faithfully reflects the characteristics
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as a video signal. Wth this operation, the potentia
of the node Dis set to the value Vsig' corresponding
25 to the video signal. As described above, the
current 1Isig is larger than the current Isig. Hence,
the potential Vsig' faithfully reflects the
characteristics 56 of the drive transistor Tr. Mre
specifically, according to thisgenbodi nent, not only
the influence of a threshold value Vith of the drive
transistor Tr but also the influence of its nmobility

and Qk”€ﬁé'89§v8nt§aBB§sg5EV@rcurMSEE §?Ec§§ﬁ£5@h??t|y
be elimnated. The ninth enbodi nent of the presen

Invea&taedmhgltobehﬂ§8@mbb@ﬁmeﬁ§t.nEEGbn1§ tBeaipfFafence of
vi ew schematically showing a display according to the

ninth enbedhoedt veluthethlOfprhsedtivaventhelstdr Tr but

di splay 1 showmn in FIG 18 is, e.g., an organic EL

di sppago The dnéphaycé hésithemobahitgt rudt dimeasibhat on

of the display 1 shown in FIG 17 except that the

fol | bengraveangenent rFsn erpFogeentiy Mereliminated.
specifically, in the display 1 shown in FIG 18, a
correct.oﬁhgugﬁaﬁhseﬂﬁpylwsﬁﬁreﬁ sWet BResRst 1angnsdgn will
S|gn l.i nes %7 are_arranged. The correction signa

supp § SBACFOPESWNEER  Swaf i s connected between the

| f. | | |
cont ! SRRl BRSO, o
T SLLCBAEg QbobRAL A £BOLhaNyThORLnBURBhYACOBE! Phe

confro scan si gnal suppl
present invention. A display 1 shown in FIG. 18 1is,

e.g., an organic EL display. The display 1 has the
same structure as that of the display 1 shown in
FIG. 17 except that the following arrangement is
employed.

More specifically, in the display 1 shown in
FIG. 18, a correction signal supply control switch Sw3f
and scan signal lines 17 are arranged. The correction
signal supply control switch Swbf is connected between
the output terminal of a correction signal supply
control switch Swbb and the gate of a drive transistor
Tr. Switching of the correction signal supply control
switch Sw5f is controlled by a scan signal supplied
from the scan signal line 17.

In the display 1, a substrate 3, scan signal lines
7, 8, and 17, current signal lines 10, power supply
line 11, switches Sw2, Swba, Swbb, and Sw5f, drive

transistors Tr, and capacitors Cl and C2 form an active
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fromthe scan signal line 17. In the display 1, a
substrate 3, scan signal lines 25 7, 8, and 17,
current signal lines 10, power supply line 11,
switches Sw2, Swba, Swbb, and Swbf, drive transistors
Tr, and capacitors O and C2 forman active 57 matrix
substrate. This active matrix substrate can also
include a scan signal line driver 4 and the I|ike.

This active matrix substrate can al so include one

el ectrode of each display elenent. 5 The display 1

showraitk ikl Gupk8 reae beTdikvaRthye hhe rsanBupethadcasan
described in the elghth enbodi ment. Hence, even in

t hi sageebodhaentie thecaaneightectiias ddeseri hednidnthide 1ike.
ei ght h enbodi nent can be obtained. In this enbodi nment,
swi t Thiisgaot ivkemswirtigh s8Wstrat@ can bésconhrabuldedone
i ndependently of switching of the switch Swsb. Hence,
duri rgeatfiodst ofr eeehpdiispdaP3€lemehs.swit ch Swsf can
be opened before the potential of a node E is changed

to open tHA&es@itseragwdb shpan R §1GredSoganalp driven by
undesjrabl e variation of the potential of 15 a node D

can b8°préfenfied” OﬁeﬁéedeﬁﬁélgﬁgréétéP?s?F@cho?mpﬁélment-
d t t T t ed Thi

of f oBE"ERn 5750 B8 5L RBBORYBN ahehENS S5 {sgﬁec'gi’gs

'S ngwggEEgggega kﬂetgl egﬂbggbgggkénkh anwht %%aépgd

connec i N Series betwee

o8 912 8 4he RSOt T WS e suse
capaebkhObeCloddkbNded independently of switching of the
switch Swbb. Hence, during a first write period P3C,
the switch Sw5f can be opened before the potential of
a node E is changed to open the switch SwSb. For this
reason, any undesirable variation of the potential of
a node D can be prevented. Hence, the characteristics
of the drive transistor Tr can reliably be corrected.
This effect can also be obtained even when the switch
Swbb is not arranged.

In this embodiment, the switches Sw5f and Swbb are
connected in series between the gate and drain of the
drive transistor Tr. With this structure, any leakage
of charges accumulated in the capacitor Cl during a
holding period P4 can be suppressed. More specifi-
cally, any variation of the gate potential of the drive
transistor Tr during the holding period P4 can be
suppressed.

The 10th embodiment of the present invention will



10

15

20

25

hol di ng period P4 can be suppressed. Mirre specifi-
cally, any variation of the gate potential of the
drive 25 transistor Tr during the holding period P4
can be suppressed. The 10th enbodi nent of the present
invention will 58 be described next. FIG 19 is a plan
view schematically showing a display according to the
10t h enbodi nent of the present ggnvention. A display 1
shown in FIG 19 is, e.g., 5 an organic EL display.
The display 1 has the sanme structure as that of the

di sphayqdsshowrd Rekk G 18 except that the fol | ow ng
arrangenent is enployed. Mre specifically, in the

di splay lrsbowndi as Bl glak9visean chiegBRali ckiings sk@wamng a
arranged. Nodes E 10 are connected not to scan signa

l'i nedi8phbay tocbldingcan shgnabthi BeBoli8meh bliethe present
di splay 1, a substrate 3, scan signal lines 7, 8, 17,
and 18yectiprent 8i ghaplhiynésshOwnponeEISuppPyislireg.,
11, switches Sw2, Swba, Swhsb, and Swsf, drive 15
trandnsPsganTeE, Eandicaparit ofseCligndag2lf bem &he same
active matrix substrate. This active matrix substrate
can SSFS6THREI Bdethascah ShgndLsprilag dr phernaiandIfhels
like. This_activ trix substrate can al so include
one. S&FEREr GEC FESQ?HEépgbpayaéraﬁsﬁwenﬁol?hsmaﬂggﬁay
1 shown | FIG. drlven by th

net hod as déscr Cé lﬁa?§¥ iRt f ﬁ%s& ﬁgng §8H8el“

evenpif thoS epAdLIEALL YDRcS2WB are arranged. Nodes E

are connected not to scan signal lines 8 but to the
scan signal lines 18.

In the display 1, a substrate 3, scan signal lines
7, 8, 17, and 18, current signal lines 10, power supply
line 11, switches Sw2, Swba, Swbb, and Sw5f, drive
transistors Tr, and capacitors Cl and C2 form an active
matrix substrate. This active matrix substrate can
also include a scan signal line driver 4 and the like.
This active matrix substrate can also include one
electrode of each display element.

The display 1 shown in FIG. 19 can be driven by
almost the same method as described in the ninth
embodiment. Hence, even in this embodiment, the same
effect as described in the ninth embodiment can be
obtained. Even in this embodiment, the characteristic
of the drive transistor Tr can reliably be corrected
even when the switch Swbb is not arranged.

In this embodiment, potentials V1 and V2 of
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effect as described in the ninth enbodi nent can be

obtai ned. Even in this enbodi nent, the characteristic

25 of the drive transistor Tr can reliably be

corrected even when the switch Swsb is not arranged.

In this enbodi nent, potentials V1 and V2 of 59 the

node E can arbitrarily be set. Additionally, in this
enbodi ment, the potential of thggnode E can be

changed i ndependently of switching of the sw tches

Swsa and Swsb. 5 Additional advantages and

nmodi theahiceRs EWclah  ar@adirlay 196C e %@tthoﬁﬁd§%'|h%Qan in
the art. Therefore, the invention in its broader

aspeehs si @mbold iliemitt, ed hico pottR@tspecfi ¢ hdehaides FaRGn be
representative embodi nents shown and descri bed

her echanjgecdcordidegleydenadiyoos 30 imodihigcatfi che rwythées Swsa
made wi thout departing fromthe spirit or scope of

t he g@AefalPbi-nventive concept as defined by the

appended clainms and their equivalents. 60 CL Al MS

1. A di spPayi&dmprilsiphy pitreles éﬁ@aﬁ@@dfﬁﬁatdoﬁﬁtM¥%l
each of the plxels conpr S|n% vol tage signal input

ter ntAaFEY RAFEH 5ongP§§es SliFSnéP |§eséﬁﬁlle§heéeforer

control elenent rs termn

d

cghxgcgeénvgnglpprép ﬁ&ﬁe rgagngaFBF fri-faf > BO?OAGP&Fed to

t ' | t

cor r ShBoRERRS s SEEdt o e e R sak BB R YLD BRgHihent

SeCO8fown and described herein. Accordingly, various
modifications may be made without departing from the

spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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10 termnals; a first capacitor connected between the
voltage signal input termnal and the contro
termnal; a current signal input termnal to which a
current signal is supplied; 15 a first switch
connected between the current signal input termna
and the control termnal; a second swi tch connected
between the current signal inpgd term nal and the
second term nal; an output control swtch whose input
termnal is 20 connected to the second term nal; and
a display el enent connected betnweem & second power
supply terminal and an output term nal of the output
control swi.tch. d2spAagi sphayidceqr gire 10 aglrainged, in
further 25 conprising: scan signal |ines arrayed in
correspehdérnceeachhofr oiws pfixehe pbxpkssi6d:vol t age
signal lines arrayed in correspondence wth col umms
of the pireV9lanadeeadhnadpphpingteaingdl tagehdicgnal voltage
to the voltage signal input termnal; and 5 current
si gnatIPphedSafpRyédern correspondence with the rows

or colums aof .the pixels and each .ying the ,
current s?gﬁéPVFocPﬁérSErFeﬁPe§lgﬁQFEBPﬁ%th érAPhaterminal

Mhergonngég dogothe Rl %'So&%%tgﬁﬁpEO”Pék%lna a control

terminal, and a second terminal that outputs a current
corresponding to a voltage between the first and second
terminals;

a first capacitor connected between the voltage
signal input terminal and the control terminal;

a current signal input terminal to which a current
signal is supplied;

a first switch connected between the current
signal input terminal and the control terminal;

a second switch connected between the current
signal input terminal and the second terminal;

an output control switch whose input terminal is
connected to the second terminal; and

a display element connected between a second power
supply terminal and an output terminal of the output
control switch.

2. A display according to claim 1, further
comprising:

scan signal lines arrayed in correspondence with

rows of the pixels:;
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10 selection switch connected between the voltage
signal |ine and the voltage signhal input termnal, a
switching operation of the selection switch being
controlled by a scan signal supplied fromthe scan
signal line. 3. A display according to claim1,
further 15 conprising: scan signal lines arrayed in
correspondence with rows of theipixels; and

vol tage/ current signal lines arrayed in correspon-
dence with colums of the pixels and each supplying

the 20 velhageesisdalaiandnthe agubhRnt 1% @Hrds@ R nce
vol tage signal input termnal and the current signa

i nputvitheepilnahs bespaet pickYs wher earheachpofyihbethe
pi xel s further conprises a selection switch connected
bet weehtthe wobhadgetouthentvol2B8gsi gnghalli nepand teltminal ;
vol tage signal input termnal, a switching operation
of thedsel ection switch being controlled by a scan
signal supplied fromthe scan 62 signal line. 4. A
di spl ay aC¥dr&hg SEanelailings @idpeied daclkorgesprpadence
pi xel s uréher conprises a third switgh _connected
Do Wit Fy GP PRGBS EONAI ™ FnBGr ChEr RiAS!SaRBd Sogh
constgntlvoltagﬁesgurce. SS.A %hsglag according to 1
cl ai MEPLNAEPeCaCEBAERSI SLEPRINEP GP St RETERPSE S1gna
switeh [,$ cappepted to the voltage signal input
ternlngP. g. & glsblay according to claim1, wherein
the wherein each of the pixels further comprises a
selection switch connected between the voltage signal
line and the voltage signal input terminal, a switching
operation of the selection switch being controlled by
a scan signal supplied from the scan signal line.
3. A display according to claim 1, further
comprising:
scan signal lines arrayed in correspondence with
rows of the pixels; and
voltage/current signal lines arrayed in correspon-
dence with columns of the pixels and each supplying the
voltage signal and the current signal to the voltage
signal input terminal and the current signal input
terminal, respectively;
wherein each of the pixels further comprises a
selection switch connected between the voltage/current
signal line and the voltage signal input terminal,

a switching operation of the selection switch being

controlled by a scan signal supplied from the scan
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10 first switch is connected to the current signa

i nput termnal through the second switch. 7. A

di splay according to claiml1l, wherein each of the

pi xel s further conprises a second capacitor, one

el ectrode of the second capacitor being connected to

15 the control term nal and the other el ectrode of the
capaci tor being connected to a epnstant voltage

source. 8. A display according to claim1l, wherein

the display elenent is an organic EL elenent. 9. A

di spkagnaaonptinei.ng pi xels arranged in 20 a matri X,

each of the pixels conprising: a voltage signal input
term nal #o WA chsglwiydeccogidgngl tandlaimesSet whiegrdin each
are supplied as voltage signals; a drive contro

el emefit thacbideag dukthetr tempiragks 25tbdémdestédcho a
first power supply termnal, a control termnal, and

a seé@ﬁaeFEPﬁiEQFwﬁﬁattb@tﬁ9ﬂ§aaecﬁﬁgéﬁﬂ input terminal and
corresponding to vol tage between the first termna

63 aﬁdCPﬂétégﬁtVBﬁt?@?n? 4FC€a first capacitor

t ed _bet th | t . Si | i t i_nal
and the cOntr b1 CLEPARKAREAACHABDAE COALRol SHEEH "
mhosg EPBHEO%?E@FH?ka Sofstﬁgn@?gg?d &gt%ﬂeigeggggect d to
termnal; a display elenent connec ea etween a SGCOI’]S

povetpsuoBLighecrite) syencautenLy o mnal of Lhe

control ugi.t hhatshbee¥Baccording to claim 1, wherein the
first switch is connected to the current signal input
terminal through the second switch.

7. A display according to claim 1, wherein each
cf the pixels further comprises a second capacitor, one
electrode of the second capacitor being connected to
the control terminal and the other electrode of the
capacitor being connected to a constant voltage source.

8. A display according to claim 1, wherein the
display element is an organic EL element.

9. A display comprising pixels arranged in
a matrix, each of the pixels comprising:

a voltage signal input terminal to which a video
signal and a reset signal are supplied as voltage
signals;

a drive control element including a first terminal
connected to a first power supply terminal, a control

terminal, and a second terminal that outputs a current

corresponding to a voltage between the first terminal
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10 first and second conductive paths during a period
when the output control switch disconnects the

di splay elenment fromthe second termnal, the first
conductive path allowing a reset current to flow
between the first and second term nals, and the

second conductive path 15 allowi ng charges to nove
between the control term nal apg an outside of the

pi xel . 10. A display conprising pixels arranged in a
matri x, each of the pixels conprising: a voltage

si gnahdi ppet cbaerbnaket@inhiich a reset 20 signal is
supplied as a voltage signal during a correction

period and divisdeacagbghabri sosupplicedbaswaevolthageoltage
signal during a wite period next to the correction

peri stdignaldinpetcoatrmohadl engnthencbotdirng aetinistl;

term nal 25 connected to a first power supply
terninal , 28 @8/PHEI congirmlnaWitghdwhoseconguteisirnanal is
that outputs a drive current corresponding to the

vi deBOENGREFT 62 Lhej PeFCRApABFTéFadonnect ed bet ween

th |tage ,.signal iLnput term nal and the contro
orm el - aaiREIRs, cuPBAL CPBhAAF el PREBFTVE. SAFPER Power

Bt L

fro e"seco
ternigal -during.the aﬁgrrection period and the wite

peri od and connects the display elenent to the second
term nal aftekrbheiWhi 5€gnRer sAfp19Ndontrol unit that forms
first and second conductive paths during a period when
the output control switch disconnects the display
element from the second terminal, the first conductive
path allowing a reset current to flow between the first
and second terminals, and the second conductive path
allowing charges to move between the control terminal
and an outside of the pixel.
10. A display comprising pixels arranged in
a matrix, each of the pixels comprising:
a voltage signal input terminal to which a reset
signal is supplied as a voltage signal during a
correction period and a video signal is supplied as
a voltage signal during a write period next to the
correction period;
a drive control element including a first terminal
connected to a first power supply terminal, a control
terminal, and a second terminal that outputs a drive

current corresponding to the video signal;
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10 a correction signal supply control unit that forns
first and second conductive paths during the
correction period and di sconnects the second
conductive path during the wite period, the first
conductive path allowing a reset current to flow
between the first 15 and second term nals, and the
second conductive path all ow ngggharges to nove
between the control term nal and an outside of the
pi xel , wherein during the correction period, a first

electrodeaoglggg Eéﬁ§&1€éPaEbBHEcEBétbé%w@@ﬁngﬁEerﬁQage
20 the voltage signal input termnal Iis set to a reset

pot est g1 CORpesPOadhNgal OahBethesebnstgnateranfal

second el ectrode of the first capacitor that is

connect edat @itpeagoslembntetdi RAlichstket dkdva current is to
potential of the control term nal when the reset

cur rleat sfipphse@d between the first and second

termnals, and during the wite period, the first
eIectrodeaDsOU§§ptt@Oatp@ﬂeﬁWPép céhﬁésééﬁépﬁgeﬁéstﬁée
video signal. 65 11. A display according to_claim9 or

10, qh%?g@h S oRRat] HROBT LEReSPFFEE. BRATEBRANEUTING Che

conductive_paths i n r each row of the e

12, GOHFSHFL naes%}a?nangot%?awa+56opg%bodmﬁaﬁg%ﬁnn%cts the
for t|o of he fi d d

PPt sl 21 SEEERE FRUMEEL B ko
arra$?§go natrlx each of the pixels conpr|3|ng

a vol tage S|gnal input termnal to which a voltage

a correction signal supply control unit that forms
first and second conductive paths during the correction
period and disconnects the second conductive path
during the write period, the first conductive path
allowing a reset current to flow between the first
and second terminals, and the second conductive path
allowing charges to move between the control terminal
and an outside of the pixel,

wherein during the correction period, a first
electrode of the first capacitor that is connected to
the voltage signal input terminal is set to a reset
potential corresponding to the reset signal, and
a second electrode of the first capacitor that is
connected to the control terminal is set to a potential
of the control terminal when the reset current flows
between the first and second terminals, and

during the write period, the first electrode is

set to a potential corresponding to the video signal.
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10 signal is supplied; a drive control elenent

including a first termnal connected to a first power
supply terminal, a control termnal, and a second

term nal that outputs a current corresponding to a

vol tage between the first termnal 15 and the contro
termnal; a first capacitor connected between the

voltage signal input termnal @nd the contro

termnal; a current signal input terminal to which a
current signal is supplied; 20 a first switch

connect ed1bet weeaitpeagueaeebtdisggnal cilBpHt ot 8EM0al wherein
and the control termnal; a second switch connected

bet weenméheoguofenhe Signal ahdpaecvedntoabuandvehpaths is
second term nal; an output control swtch whose input
ternilpaé fer @8cbonnectédthe phwesecond terninal; and

a display el ement connected between a second power

supply tetdinaP dadraayoacpardiegntaarlisimt Aeocsudfut wherein
66 control switch, wherein the display changes a wite

oper APFBAt1pBt wéeiahf-“. 3 étsanangeééﬁanw feedepet ¥ei BAghS 1s

on the basis gra¥ | evel to be displayed, 5 the
firstOWri 8roﬁ%F5tP A% ncl udes setting the voltage

signal in yt t na&ato amf otent S arra d in
openi ng thé ou pu% At'r GPM 8w CH ahd™¢ 0sI'ng {'He -

firsg mgeglgecgaéhswttgnss § Qe SUPRLY, 91g35§ent_as a

vi deo signal between t Prst and secon ermnal s,
and a voltage signal input terminal to which a voltage

signal is supplied;

a drive control element including a first terminal
connected to a first power supply terminal, a control
terminal, and a second terminal that outputs a current
corresponding to a voltage between the first terminal
and the control terminal;

a first capacitor connected between the voltage
signal input terminal and the control terminal;

a current signal input terminal to which a current
signal is supplied;

a first switch connected between the current
signal input terminal and the control terminal;

a second switch connected between the current
signal input terminal and the second terminal;

an output control switch whose input terminal is
connected to the second terminal; and

a display element connected between a second power

supply terminal and an output terminal of the output
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10 the second wite operation includes setting the
vol tage signal input termnal to a second potential,
and opening the output control switch and cl osing the
first and second switches to supply a current as a
reset signal between the first and second term nal s,
15 subsequently opening the first switch, and then
setting the voltage signal inpgt termnal to a
potential corresponding to the video signal. 14. A
di splay conprising pixels arranged in a matrix, each
of thenpirsel swaerprising: 20 a voltage signal input

termnal to which a voltage signal is supplied; a

drive conthelredinenemrt dirgllugi rgaddlelsr st wir@rE RPeration
connected to a first power supply termnal, a contro

t er nbrélweeand iasseeond seepnidnalr itkatpeutpibs sacturhentbasis
25 corresponding to a voltage between the first

ternPhaP 94Ad tR&edoficr b tespilasakd,a first capacitor
connected between the voltage 67 signal input term na

and the c&Rer dRLrsér WirAdle, orRexationt 1icgnalesi setting the
terninil to which_a current signal is supplied; a .

first SWPENSCIRACEBR bet REBANERe tOURT EAEStSPEIEgRAILAL, and
i nput._termn % and_th con%rol term pal ; a second ,
smﬁtéﬁegéﬂ ec Sdoﬂgpﬁgeﬁop éO&uFWéE%R gPgnalophpgt the first
termipal -aadLhe,secpad Leralphy anguiput centrol

smﬁtcﬂ mﬁose Fnput terninalgpggkgo%ngg 5%“ o2fha Vvideo
secogdghgfinbBaliee@ANdhe first and second terminals, and

the second write operation includes setting the
voltage signal input terminal to a second potential,
and opening the output control switch and closing the
first and second switches to supply a current as a
reset signal between the first and second terminals,
subsequently opening the first switch, and then setting
the voltage signal input terminal to a potential
corresponding to the video signal.

14. A display comprising pixels arranged in
a matrix, each of the pixels comprising:

a voltage signal input terminal to which a voltage
signal is supplied;

a drive control element including a first terminal
connected to a first power supply terminal, a control
terminal, and a second terminal that outputs a current
corresponding to a voltage between the first terminal

and the control terminal;

a first capacitor connected between the voltage
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10 a display el enent connected between a second power
supply term nal and an output term nal of the output
control switch, wherein a wite operation of the

di splay includes setting the voltage signal input
termnal to a first 15 potential, and opening the
output control switch and closing the first and second
switches to supply a current ag;a video signa

between the first and second termnals, subsequently
opening the first switch, and simultaneously or since

thengsghiingnphe HékﬁﬁgglSéSBakhgochPHBlt@éﬂhﬂﬁélto a
second potential different fromthe first potential.

15. An acti v¥ermehti XigHhst iapatoRevwhigh1atdi §RLaY a current
element is to be forned, conprising: a voltage signa

i npusigeali bal stpphedh a voltage 25 signal is
supplied; a drive control elenment including a first
term nal acébmnnetteditohacbnnsttpdweetwappl yheecnrmaht
a control 68 termnal, and a second term nal that
out paitgnal cuppeht tetbipespandi higet ecat yolt hgembeshween
the first termnal and the control terminal; a first
capaC|toracéﬁHQEPeéWbéﬁﬁeéﬁ“PH€t96IPﬁ@ﬁeea §hgngprrent
input . term pal and the co ntrg termnal; a curreTt
sugn%%g?ﬁgL%“P%Fn¥ﬁﬁWlP6 ht&ecoPrent teFghariy
suppl i ed; ! f| SttSMA%g ¢o ng ﬁ gegmeen t etggm & is
si gnal |nput PrirngP"and t RET&ont FoP>tef RPH
connected to the second terminal; and
a display element connected between a second power
supply terminal and an output terminal of the output
control switch,
wherein a write operation of the display includes
setting the voltage signal input terminal to a first
potential, and ocopening the output control switch and
closing the first and second switches to supply a
current as a video signal between the first and second
terminals, subsequently opening the first switch, and
simultaneously or since then setting the voltage signal
input terminal to a second potential different from the
first potential.
15. An active matrix substrate on which a display
element is to be formed, comprising:
a voltage signal input terminal to which a voltage
signal is supplied;

a drive control element including a first terminal

connected to a first power supply terminal, a control
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10 a second switch connected between the current

signal input termnal and the second termnal; and an
out put control switch including an i nput term na
connected to the second ternminal and an out put

termnal to be connected to the display elenent. 15
16. A nethod of driving a display conprising pixels
arranged in a matrix, each of tgg pixels conprising a
drive control elenment including a first termna
connected to a first power supply termnal, a contro

termpahinand Qn@eﬁogchﬁB”E€§hle§ttQHEpHE§ ueQ & current
current Correspondl ng to a vol tage bet ween t he i rst

ternta@keagsnamagceet5oboueaabn@btw@eﬂl@ﬂbaylegenee&mlnal
connected between the second term nal and a second

powesnduppeycbacwbbaktermndad;capaci tor connected

between the control termnal and the voltage signal 25

i nput term fakstcoapricsitny: couppkyiedgbateeenenheavodtage
reset signal between the first termnal and the
secoRdgpetninBPti Reamsral eabHathe9cpneredl tageisigna

input termnal is set to_a reset potential, the

di spl ay ePeRBRESNS @iSRBANEEPEE FREMIPAE teewbAgh a current
termnpal, and the ontrol termnal is connected to an

out sPHE"BE fﬁesHPRiFe Subsequent |y dlsconnectlng 5 the

Chen Settng CRE JALEADe CelRar SRnfaE "PEPnrAg) P Pam®

Pot eBt A, 1 CPhpREPRALh At Oxh e KEAEB BLANAL o rh nat;
g a display conprising piXx
arranged hNsa8cBBHM k¥iteACRoRhetRBdPLXEEen the current
signal input terminal and the second terminal; and

an output control switch including an input
terminal connected to the second terminal and an output
terminal to be connected to the display element.

16. A method of driving a display comprising
pixels arranged in a matrix, each of the pixels
comprising a drive control element including a first
terminal connected to a first power supply terminal,

a control terminal, and a second terminal that outputs
a current corresponding to a voltage between the first
terminal and the control terminal, a display element
connected between the second terminal and a second
power supply terminal, and a capacitor connected
between the control terminal and the voltage signal
input terminal, comprising:

supplying a current as a reset signal between the

first terminal and the second terminal in a state that



10 conprising a drive control elenent including a
first termnal connected to a first power supply
termnal, a control termnal, and a second termna
that outputs a current correspondlng to a voltage
between the first termnal and the control term nal
a display elenent 15 connected between the second
term nal and a second power supply termnal, and a
capaci tor connected between the control term nal and
the voltage signal input termnal, conprising:

changhegvalw@@bes@eagathagu@e&@@%angurﬁg @@q %% %e%%@%t
wite operations on the basis of a gray |evel

di sppbayedriwher ehe thepflafstlwmehe Q@eea%b@ﬂnba%bwde&om the
supplying a current as a video signal between the
firssecand secondafler andaksel poatgbat eetrthahatthés connected
vol tage signal 25 input termnal is set to a first

pot ehbi ah, ouheidesplifagheebement issbdesoennégt édstoamecting
the second termnal, and the control termnal is
connéBee@orsran sarsiaelofremethe QP%éPdeaﬁé the pixel, and

secong wite Eeratlon i.ncl udes sup g current
as at 8§e§e§t@ 31 Thet WehapRe SAEPEL. éHBU etgnpinal to
t er m_nal

h h | i
ternﬁngP§F§9§§%S%§5§eEQ?%HEn§o¥8n%F§|VIEEEaaﬂgaBit
| ~d th d. t
The cont 1 &7 "t of et CFa “CoRRACTEd BottRE 8% SLRE R 1o

tgfnpﬁké§k a§ygﬁ§gueak' ms§;99neggbﬂgpkhangOFEgghs

nal ~ fromthe outsrde of the prxe
settbBflprising a drive control element including a first

terminal connected to a first power supply terminal,
a control terminal, and a second terminal that outputs
a current corresponding to a voltage between the first
terminal and the control terminal, a display element
connected between the second terminal and a second
power supply terminal, and a capacitor connected
between the control terminal and the voltage signal
input terminal, comprising:

changing a write operation between first and
second write operations on the basis of a gray level to
be displayed,

wherein the first write operation includes
supplying a current as a video signal between the first
and second terminals in a state that the voltage signal
input terminal is set to a first potential, the display
element 1is disconnected from the second terminal, and

the control terminal is connected to an outside of the



10 the voltage signal input termnal to a potentia
corresponding to the video signal. 18. A nethod of
driving a display conprising pixels arranged in a
matri x, each of the pixels conprising a drive contro

el ement including a first 15 term nal connected to a
first power supply termnal, a control termnal, and a
second termi nal that outputs aygurrent correspondi ng

to a voltage between the first termnal and the

control termnal, a display elenent connected between
the gegend &gam nal and a second 20 power supply
termnal, and a capacitor connected between the

control tehsi sakoaddwirheevobtageisnghakludBpukupplying a
termnal, conprising: setting the voltage signal input
terntnatehb as &i rsteposeghedl beandenpehenfithe eutipatcond
control switch 25 and closing the first and second

swi t epeginaelsuppl § ateterehetatha vodesagsi ghahabetnpgsh
the first and second termnals, subsequently opening
the FEFBiNahi t8hSehnBo72 &PADNEaRebasL {2 by §¥ﬁc@lﬁﬁéﬁy

setti the voltage signal input termnal to a second
poteﬁrgﬁ?“HiFFeﬁé FOFP%H¥?ﬂefrP?rEPepé?%ﬂP?aF¢rmlnalr and

the control terminal is connected to the outside of the
pixel, subsequently disconnecting the control terminal
from the outside of the pixel, and then setting

the voltage signal input terminal to a potential
corresponding to the video signal.

18. A method of driving a display comprising
pixels arranged in a matrix, each of the pixels
comprising a drive control element including a first
terminal connected to a first power supply terminal,

a control terminal, ‘and a second terminal that outputs
a current corresponding to a voltage between the first
terminal and the control terminal, a display element
connected between the second terminal and a second
power supply terminal, and a capacitor connected
between the control terminal and the voltage signal
input terminal, comprising:

setting the voltage signal input terminal to a
first potential, and opening the output control switch
and closing the first and second switches to supply a
current as a video signal between the first and second

terminals, subsequently opening the first switch, and
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simultaneously or since then setting the voltage signal
input terminal to a second potential different from the

first potential.



