DI SPLAY APPARATUS, DRI VI NG METHOD FOR DI SPLAY
APPARATUS AND ELECTRONI C APPARATUS The present

i nvention contains subect matter related to Japanese
Pat ent Application. JP 2008-024052 filed with the
Japan Patent O fice on February 4, 2008, the entire
contents of which being incorporated herein by
reference. BACKGROUND OF THE I NVENTION 1. Field of
the Invention This invention relates to a display
apparatus of the active matrix type wherein a |ight
emtting elenent is wused in a pixel and a driving
metHoP1fdr ARPARABV Ay DRIFACAMETHOP FOR RISRLATe 2PPABATUS
The present invention relates also to an electronic
appar at us whi ch i #Pu8EECERONFG ARRARMIFEr at us of the
type described. 2. Description of the Related Art In
recent years, devel opnment of a display apparatus of

t he planar self-1um nous type which uses an organic EL
(el ect r IAFTPFESEBACEY Vel T Castains) subjert aMCEeY. | na
el enent roceedi ng energetically. The organic EL
dEGTEEo TP JARARE SN ERGRRROMPRHAAC IR 4 aPesToI405?
field is, applied to an organic thin film then the
of’éé\ﬁ?cwim ntpnei JEbem BﬁF?ggWEﬁﬂQe S EEPFHRT Br fram 0 %L
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reference.

BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates to a display apparatus of the
active matrix type wherein a light emitting element is
used in a pixel and a driving method for a display
apparatus of the type described. The present invention
relates also to an electronic apparatus which includes a
display apparatus of the type described.
2. Description of the Related Art

In recent years, development of a display apparatus
of the planar self-luminous type which uses an organic EL
(electroluminescence) device as a light emitting element
is proceeding energetically. The organic EL device
utilizes a phenomenon that, if an electric field is

applied to an organic thin film, then the organic thin



consunption of the sane is low. Furt:ner, since the
organic EL device is a self-lum nous device which
itself emts light, it requires no illum nating
menber and can be fornmed as a device of a reduced

wei ght and a reduced thickness. Further-, since the
response speed of the organic EL device is

approxi mately several ps and very high, an
after-image upon display of a dynam c picture does
not appear. Anong di splay apparatus of the flat
sekfm.dmitg i1iRneus sine thBebeyanad K gaiviiceElL s devieen
is used a pixel, a display apparatus the active
MBL T bX dpHE daheonel Bl tddd 1didmthaans0 st orshapoaeti ve
elements are forned in an integrated relationship in
Prxelsnpsi eicry tevehapers lener geticiadt,y siAcef the.

sel f-1um nous di splay apparatus of the active nmatrix
t ypgan 5c dirscleased, ifos exaffiluminions dapareseiRat enself
Lai d-open Nos. 2003-255856, 2003-271095, 2001-133240,
2004+ 207 ,anid 2604i 693682.1 1Ru@in26isg heerdtdc @lnidy can
shows an exanple of an existing active matrix displ ay
apparatmisd Refeerdeivnget of Flx@dubed wheolf sprdyp reduced
apparatus shown .ncludes a pixel array section 1 and
atpeckpher al Fdrtiéng siectd ¢he Thepowrs \AaRgds €&t bR
inc: Ludes a horizontal selector 3 and a wite scanner
AorFhel pieldearicay isesppork imdtedlvudesenal pruradld g rof
sign.al lines SL extending along the direction of a
coliahn andfEepdrabet yror Seunmngfl pnégnamic picture

does not appear.

Among display apparatus of the flat self-luminous
type wherein an organic EL device is used in a pixel, a
display apparatus of the active matrix type wherein thin
film transistors as active elements are formed in an
integrated relationship in pixels is being developed
energetically. A flat self-luminous display apparatus of
the active matrix type is disclosed, for example, in
Japanese Patent Laid-open Nos. 2003-255856, 2003-271095,
2004-133240, 2004-029791 and 2004-093682.

FIG. 16 schematically shows an example of an
existing active matrix display apparatus. Referring to
FIG. 16, the display apparatus shown includes a pixel
array section 1 and a peripheral driving section. The

driving section includes a horizontal selector 3 and a



W5 extending along the direction of a row A pixel 2
is disposed at a place at which each of the signa
lines SL and each of the scanning Iines W5 intersect
with each other. In order to facilitate
under st andi ngs, only one pixel 2 is shown in FIG
:i.e. The wite scanner 4 includes a shift register
whi ch operates in response to a clock signal ck
supplied thereto ..ramthe outside to successively
transfer a start pulse sp supplied thereto simlarly
fromthe outside to output a sequ ntial contro

sivghbt seartree docanBiheigrliale awBayThechoen Zonmalludes a
selector 3 supplies an inmage signal to the signa

| Pher&lifn ofsyichednilsnewni $h «xfernding séquenthial .
scanning of the wite scanner 4 side. The pixel 2

i déFadesom Sampldoagnnr andi stwurplity odr fedmging lines
transi stor T2, a storage c:apac.tor. Cl-'. and a

| Fghexteding ig caleirbat dEtectimm @fi vi ngwe r dngiisedr 2T2s
is of the P-channel type, and is connected not a
s8ufeesSthertedt Plaghi eh Valgheasth @ir feat Sigrad naines 66
a power supply line and at the drain thereof, which.

i 8nfheagt tfe’ff FEARNLRer kit TS dntRESPEEhYLEhiqading
element EL. The driving _transistor 12 is connected
aPthfe- gdfeordfEr teotFCilifiRiten upde s bR s t divnane
thereof, to the sL%naI line SL through the sanplin

t PARET st orS BROPhdRs &AL i hy t FRASIEL D SFaqner fleﬁa@?@@es
conduc%&n i.n response to a control signal sugglied

t RePBtO" FIGMTHE WRTCE SREHHET 4 angSBaRPE e andFLock

signal ck supplied thereto from the outside to
successively transfer a start pulse sp supplied thereto
similarly from the outside to output a sequential control
signal to the scanning line WS. The horizontal selector 3
supplies an image signal to the signal line SIL in
synchronism with the line sequential scanning of the
write scanner 4 side.

The pixel 2 includes a sampling transistor T1l, a
driving transistor T2, a storage capacitor Cl and a light
emitting element EL. The driving transistor T2 is of the
P-channel type, and is connected at a source thereof,
which is one of current terminals, to a power supply line
and at the drain thereof, which is the other current
terminal, to the light emitting element EL. The driving

transistor T2 is connected at the gate thereof, which is



wites an inmage signal supplied fromthe signal |ine
SL. into the storage capacitor Cl. The driving

transi stor T2 receives, at the gate thereof, the

i mge signal witten in the storage capacitor C as a
gate voltage Vgs and supplies drain current: lds to
the light emtting element EL. Consequently, the
light emtting elenent EL emits |ight with. |um nance
corresponding to the image :signal. The gate voltage
Vgs represents a potential at the gate wth

raekofrencetaithhe sQuress, the cdei ¥iggai ransd $toknFdugh
operates In a saturation region, and the relationship

b@ﬁa\%ﬁ%g@%sng@éé@gerl\/gSTh@nglarhmr@r JIrAn6UEEEALTL is
Ids is represented by the followng characteristic

eXPRESSE PEonduds ingl LA 2de HorsW kb €0%0hMasL -sighiah, 2
where p is the nobility of the driving transistor, W

t bgppchannele reicdt roh the wrive B@ahhéﬁS4Sdﬁd-samblbbeand
channel length of the driving transistor, Cox the

gRtetd N akda@ shamer guﬁﬁmmebameempehequgnaﬂwuanefSL
the driving transistor, and Vth is the threshold

voht agehOfstdraqgdr cupagitdr arisi sToe . dAssican thensistor T2
apparently seen fromthe 4 cna:ract.erlstic

exptebsd On,atwen thee dthartars,t tansisbge Jynadperatésn
in a saturation region, it functions as a constant
ciunreind souage whpehisuppll es khegadeavoltage éfs; anbds
in response to the crate volt:.age. ',S,

supplies drain current Ids to the llght emitting element
EL. Consequently, the light emitting element EL emits
light with luminance corresponding to the image signal.
The gate voltage Vgs represents a potential at the gate
with reference to the source.

The driving transistor T2 operates in a saturation
region, and the relationship between the gate voltage Vgs
and the drain current Ids is represented by the following
characteristic expression:

Ids = (1/2) p (W/L) Cox (Vgs - Vth)?
where p is the mobility of the driving transistor, W the
channel width of the driving transistor, L the channel
length of the driving transistor, Cox the gate insulating
layer capacitance per unit area of the driving transistor,
and Vth is the threshold voltage of the driving

transistor. As can be apparently seen from the



FIG 1" illustrates a vo.tagel current
(-.characteristic of the light e:m.tt:.:ing el enent
EL. In FIG 17, the axis of abscissa indicates the
anode voltage V and the axis of ordinate indicates
the drain current Ids. It .s to be noted that the
anode voltage of the "light emtting element EL is
the drain ;ro.t:aqe of the driving transistor T2. The
currentivol tage characteristic of the light emtting
el enent EL varies with tine such that the
char.ac:terist.ic curve thereof tends to becone |ess
stcégpacasristne pagsesiofhevkémrigie elrewvinfy thenslistiar T2
current Ids fix:=d, the anode voltage or ;rain voltage
Vopgrpgss 1m a tatsinegtiandresioee ttheudcitiong as a
t:r,n.sist:or. T2 in the pixel rcu:i.t 2 shown in
FPGPSFBnép@¥%ﬁQﬁ$iﬁ@u§0§awhi9bi%ﬁpnkﬂﬁSoﬁhandreém SWIpTHNE
drain curreent lIds corn:responding to ti'ie gaite
varfage wpsPerTedpechiveabe Y@kﬁ%&ﬁw%ﬂﬁlon of the
drain voltage, the emssion |i lumi.n::ance can
be kept F¥ixéd itFesperEsve or° tﬁéet/Ftlhée@'épendent
variation of the characteristic of the Iight ens.
Chﬁraﬁmrl%‘%%ﬁ tee. LEplt auitSiHoivs LafePReFL exdipFEG.
. an existing pixel circuit. Referring to FIG 18
t ﬁa CPRE (¥ LS R SSELaPRT SROHES 10N APORBSER RGP V
her . e:j.rsapove mnth reference to FIG 16 in that the
dFréi b (TR GEOFBEFS HBELTALeR HESPIgAARNBRE TS 105

b Lo % anne%ﬁt From a fabrlcatlonofrocess
# El %ﬁ?? nq4eq & FeEB%n?T%ﬂezﬁﬁﬁ£ﬁ9§g85u§ t

eml ?Q&Ig éﬁé%emﬁicgscgggogggf% voltage of the driving
transistor T2. The current/voltage characteristic of the
light emitting element EL varies with time such that the
characteristic curve thereof tends to become less steep
as time passes. Therefore, even if the drain current Ids
is fixed, the anode voltage or drain voltage V varies. In
this regard, since the driving transistor T2 in the pixel
circuit 2 shown in FIG. 16 operates in a saturation
region and can supply drain current Ids corresponding to
the gate voltage Vgs irrespective of the variation of the
drain voltage, the emission light luminance can be kept
fixed irrespective of the time-dependent variation of the
characteristic of the light emitting element EL.

FIG. 18 shows another example of an existing pixel

circuit. Referring to FIG. 18, the pixel circuit shown is



pi xel from N-channel transistors. SOMA".Y COF THE
| NVENTI ON However, in the circuit configuration of
FIG 18, since the driving transistor T2 is of the

N-channel type, it is connected at the drain thereof
to a power supply line and at the source S thereof to
the anode of the Ilight emtting el enent EL.

Accordingly, if a characteristic of the Iight
emtting elenment EL changes as tinme passes, an
i nfluence of this appears on the potential of the

SQUE €€t GQRFEAHENt hysciR D@V abhbage wiMgs redkirefce
and the drain current lds supplied to the driving

tfansist ore T2 ¢akkeshasdtivigpassasisTHeref arenott he
| um nance of the light emtting elenent EL varies as

ttRe passamelFarnbbeput Not tond W-ichenheghtyesi t Frog a
el enent EL, but also the threshold voltage with of
t hep gt dat ingh prbaBsksbora T2 chisper sesifof reachmigiyxel .
Since the threshold voltage Vth is included in the
t banshisdg@rouschar dekRr & 51 i crangirseegssorh yelverpmpose a
her ei nabove, even if the gate voltage Vgs is fixed,
t bex €t af torc W—ckanhnkdst vams estorsConsequent |y, the
em ssion light |umnance varies for : .~c. each
pi xel, resulting in failure in achi evenent of the
uniformty of the screen inmage. In related art, a
degphayy @ppatatii¥ENESOBHeen di scl osed which has a

function of
However, in the circuit configuration of FIG. 18,

since the driving transistor T2 is of the N-channel type,
it is connected at the drain thereof to a power supply
line and at the source S thereof to the anode of the
light emitting element EL. Accordingly, if a
characteristic of the light emitting element EL changes

as time passes, an influence of this appears on the
potential of the source S. Consequently, the gate voltage
Vgs varies and the drain current Ids supplied to the
driving transistor T2 varies as time passes. Therefore,
the luminance of the light emitting element EL varies as
time passes. Further, not only the light emitting element
EL, but also the threshold voltage Vth of the driving
transistor T2 disperses for each pixel. Since the
threshold voltage Vth is included in the transistor

characteristic expression given hereinabove, even if the



correct:inxg the threshold voltage Vth of the driving
transistor _ which disperses f:or- each pixel, that

is, a thresl-hold voltage correction function, and is
di scl osed, for exanple, in Japanese Patent ,aid-open
No. 2004--133240 nentioned herel nabove the threshold
voltage corn-=. r:t:ion function is incorporated in
each pixel, then. the circuit configuration of the

pi xel is .onpl:icated and al so the nunber of

comonent elenents increases, As transistors, one,
two or nore switching transistors are required in
additei vnltaga Banplsi MgxbdanshstdraianduwardnhtVidg varies.
transistor. In order to incorporate the threshold
vélonageauegoly edthicorrfigadcbnohigint ol wacknpexehr vk § howit

i ncreasing the nunber conponent transistors of the
piereh, paxpbweres slirpgply iscaanburavhirc krchdansmanponerthe
supply voltage ina wunit of ar:::wis required in
adaitPonity &f viia eécseannéragé or Iscanhaned stannianglisplay
lines. Howeveer., d.:tfferent fromthe wite scanner
WRPBRT AR 2| BaDligsut sligcgased putssh has s fnecessaryf f or
t he power supply scanner to supply driving current to
t RETpBRRt NS PP y-HIrieree ldandl taes éftdr ©f the doining
buffers of the power supply scanner. have a | arge
dé&vRreeletoe. Tornld chi fipgehdeesEar e afdr Pikelpoweat is, a
suppl scanner to include, in addition to a shift

r éggé%{%‘?l@ of°Lt@ser yrRgeehior i Heiddquenendl 18 cdhvilimped,

simlarly to the _
for example, in Japanese Patent Laid-open No. 2004-133240

mentioned hereinabove.

If the threshold voltage correction function is
incorporated in each pixel, then the circuit
configuration of the pixel is complicated and also the
number of component elements increases. As transistors,
one, two or more switching transistors are required in
addition to a sampling transistor and a driving
transistor.

In order to incorporate the threshold voltage
correction function into each pixel without increasing
the number of component transistors of the pixel, a power
supply scanner which scans a power supply voltage in a
unit of a row is required in addition to a write scanner
for scanning scanning lines. However, different from the

write scanner which merely outputs a gate pulse, it is



wite scanner, an output buffer of .a large size for
each stage of the shift register for supplying high
current. Such a power supply scanner or drive scanner
as just described not only occupies a :large

peri pheral area O a display panel but also requires
a high fabrication cost, nmaking a subject to be

sol ved. Therefore, it is desirable to provide a

di spl ay apparatus which incorporates a threshold

vol tage correction function for each pixel w thout
SLANNL 0102 £ ROWRE BURPE Vs 11,28RanACOF 8l NG PIY @Riving
enbodi ment of the present invention, there is
pEQVided @ dingPhbaye appas@tyst kel udhagtide i ale, aneay
section, and a driving section. The pixel array
sg&thon uxdudi Bg andi spesed Ry sthenét rectd anlatga
row, a plurality of signal |ines disposed along the
digsecté o z0f BhEO) UNM,isa npkukahiyyr@f tpiexebsedi sposkd
in rows and colums at places at which the scanning

| kpgsSna@nctd heclskdgnalnl ddeist iont eosecthwnft hrericiteat fier,
and a plurality 8 of feed I:i.rte:s disposed in
pasat{elg tautt henseanguagtidanesannThg dinviag ysect itbr

i ncludi ng a scanner for successively supplying a
copitol ssimgnral, o dvhepscannifey ldfneslakgh siplrader each
di fference of a horizontal period, a selector for
Suppbyiof t@re istege seghatehaldmguaprsiygnal hipodt emrirght -
whi ch changes over between a reference potenti.al. and
aSuch a power supply scanner or drive scanner as just

described not only occupies a large peripheral area of a
display panel but also requires a high fabrication cost,
making a subject to be solved.

Therefore, it is desirable to provide a display
apparatus which incorporates a threshold voltage
correction function for each pixel without scanning a
power supply voltage.

According to an embodiment of the present invention,
there is provided a display apparatus including a pixel
array section, and a driving section. The pixel array
section including a disposed along the direction of a row,
a plurality of signal lines disposed along the direction
of a column, a plurality of pixels disposed in rows and
columns at places at which the scanning lines and the

signal lines intersect with each other, and a plurality



signal potential within each horizontal period, to the
signal lines, and a power supply for supplying a
power. supply voltage, which changes over between a
h_gh potential and a Low potential wthin each

hori zontal period, to the 1:eed .l.i.nes. Each of the
pi xel s including a sanpling transistor connected at
one of a pair of current. termnals thereof: i:: : an
associ ated one of the signal Ilines and at a contro
term nal thereof to an associated one of tite
scanning lines, a driving transistor connected at one
ofPfafpadrlingy ehtsposedi hal Batdhiekedofto whei schnniey gsies.
as a draft side, to an associated one of the feed

| Thesdahding SeCeety dhcledmnad sdvamest fowhsetcserivedy
as a_gate, to the ,othex one of the current termnals
o UPREY1BA DI TG olafdPBR brto ahg givanapnyt L hge el witdnta
connected to that one of the current termnals of the
dPPePRgL EFaifdicst Of dhlhehrlizerials peyigdsoar eelSitdes favd
a storage capacitor ,connected between the source and
t REPHAY £ DAl e dgr PHPRGL t PARNSIS 0P 19TRE BARDI F Ry
transj stor being 3 turned on, when the associated

f 484D FRRP IS ARE PEWC DL 2T AT SAGE PRECARLDE I A d
signal line has the reference potential, in response
t §-PRB! MO i Y&l 1P oS CartY G ta lpPaparat i ih the

oper at of setting the gate of _the driving

tFéﬁgf‘js?gjrn‘?sd R PeP8FBRCEIPRT eI aF "BREY1R€t3 iRRY Sthe

S%H{agfy o\];ofthaegeqr IwY1|ig tcﬁaarrl]gels?toovrert %ettgrgekogv high

potential and a low potential within each horizontal
period, to the feed lines. Each of the pixels including a
sampling transistor connected at one of a pair of current
terminals thereof to an associated one of the signal
lines and at a control terminal thereof to an associated
one of the scanning lines, a driving transistor connected
at one of a pair of current terminals thereof, which
serves as a drain side, to an associated one of the feed
lines and at a control terminal thereof, which serves as
a gate, to the other one of the current terminals of the
sampling transistor, a light emitting element connected
to that one of the current terminals of the driving
transistor which serves as a source Side, and a storage
capacitor connected between the source and the gate of

the driving transistor. The sampling transistor being



potential. The sanpling transistor carrying out a
correction operat:ion of witing a threshold vol tage
of the driving transistor into the storage capacitor
connected between the gate and the source of the
driving transistor within a period after the
potential of the associated feed |ine changes over
fromthe |low potential to the high potential after
the preparation operation is carried out until the
sanpling transistor is turned off 1in response to the

control &i,90akn The saomtingd treansishorndeitig tvined
on I n response to the control signal when the

aﬁé@&l@l@ﬂtﬁd dngednki R8s basatde Niggh1 pohentdaltand the
associ ated signal |line has the signal potential to

Wb Eerd e Yarak i pO) enti@dspdnsht @ot BRe st@iAGE signal to
capacitor. The driving transistor .supplying driving

CUEF EPLo0OTd @5RRAGRBYoH Copdiantsiognalt petentd alhemgattent
in the storage capacitor to the light emtting
elLpaedtitig Gabhyigubracd ight refietrbhng ppesm@tiiadnand
Preferably, the selector changes over the imge 10
skgpaln@nnng stdiree bevehs dmnictingdi ngaas$sopr pot el dbw
| ower than the reference potential in addition cc the
r pbesenrel poraat sahpbind thensighat potentigalous ghin
each horizontal period, and the sanpling transistor
repetétivel yrearties ofitwihelroorr sbreohobperatiaoe of
time- divisionally and separately within a plurality
ofhe driving transistor into the storage capacitor
connected between the gate and the source of the driving
transistor within a period after the potential of the
associated feed line changes over from the low potential
to the high potential after the preparation operation is
carried out until the sampling transistor is turned off
in response to the control signal. The sampling
transistor being turned on in response to the control
signal when the associated feed line has the high
potential and the associated signal line has the signal
potential to write the signal potential into the storage
capacitor. The driving transistor supplying driving
current corresponding to the signal potential written in
the storage capacitor to the light emitting element to

carry out a light emitting operation.

Preferably, the selector changes over the image

10



hori zontal periods and applies, in each of the
correction operations, the stop potential to the gate
of the driving transistor after the application of
the reference potential to stop the correction
operation, in this instance, the stop potential may be
different fromthe | ow potential by a voltage | ower
than the threshold voltage of the driving transistor.
O, the sanpling transistor may apply, after the
preparation operation, the stop potential to the gate
of the driving potential to turn off the driving
t papsa st IronPridfrecabeyels hensloahimgr at akns pbfentafaler
the witing operation, the sanpling transistor to
starert hean thieghte femente ngooperiatl dn addithenm tartds on
the sanpling transistor to wite a predeterm ned
p&EERtPRte frgmnichel asdothatedmsilgpaltenthel tolthia garca
of the driving transistor to stop the em ssion of
| hghEzortahedbighy : angnfie i syl igwe it anFys Eper
preferably, the light emtting elenent connected at
t KRPERDEET Y Her@aT 1E6 PHE Slofir € rEEtéPIt RRCHR ARG ime-
transi stor_. and at the cathode thereof to a.
pP‘éHéFé?IFﬁHe}ﬂ %04t R6BETPbE ent W dlthiradd PLhEality of
:r.ed.eterrnined potenti:-J is .ower than the sum
Pofhéo?TﬁkéﬁﬁF€d§oPng%Pp%ﬁe%héJHeacBhPfoﬁ?? CqLfgction
el ement, and the threshold voltage of the driving

t PRASF 5151 & hthe “Cht HBH%“‘bb‘i‘Jerth &b NBFE Oﬁr%*fee%vy}ng

the sel ector lier the reference potentia
Qrans&stor afsé%pthe appflcatlon of t%e reference

potential to stop the correction operation.

In this instance, the stop potential may be
different from the low potential by a voltage lower than
the threshold voltage of the driving transistor. Or, the
sampling transistor may apply, after the preparation
operation, the stop potential to the gate of the driving
potential to turn off the driving transistor.

Preferably, the scanner turns off, after the
writing operation, the sampling transistor to start the
light emitting operation and then turns on the sampling
transistor to write a predetermined potential from the
associated signal line to the gate of the driving
transistor to stop the emission of light of the light
emitting element. Further preferably, the light emitting

element is connected at the anode thereof to the source

11



as the predeterm ned potential to the signal lines. In
the display apparatus, the driving section uses a
sinmpl e pul se power supply in place of a power supply
scanner in the existing display apparatus. In order to
carry out a threshold voltage correction operation,

the power supply scanner in the existing display
apparatus scans the feed lines :Line-sequentially. In
cont:ra.st, in the display apparatus of the

enbodi nent of the present invention, the power supply
vekt age avichChangessoverandettnwees thyhodd gthereof to a
pot:ent:..a.l and the |ow potential within a
hektaens ahi ey ice@hbae apptéed aagmaaal yhé optdietfeeedned
l1nes. This inplenents a threshold voltage correction
f ppethomal fior 1eaeh ehahhehpixel ©f shacehtdehqud seltage
power supply does not need any line-sequentially scan
t be trneedidhthesititingcabhehent amedhentbrssmplde voltage
configuration and in a snmall device F,.:. ze.
zbecondidiglwing heapual seopowerthes wpphydeapotentiaigo: More
orated readily in a panel of the d:solay apparatus,
whicre heraisl pdwdnt agéeusonosurmiliesi rhyi e febencalpsgengial
cost. 1.2 BRIEF DESCRI PTION OF THE DRAWNGS FIG a is,
aabl bok: pokdegreamiskhowbagert elndralthecahdigurbitieon of a
di spl ay apparatus to which the enbodi nent of the
present Tmént doarisy spptaradusk| Ghe 2055V igkiseehien uses
di agram showi ng a configuration of a pixe

i acoippt atelSen PowerdrepPhy Hppdrestusshonpinenh supPpPly

scanner in the existing display apparatus. In order to
carry out a threshold voltage correction operation, the
power supply scanner in the existing display apparatus
scans the feed lines line-sequentially. In contrast, in
the display apparatus of the embodiment of the present
invention, the power supply voltage which changes over
between the high potential and the low potential within a
horizontal period is applied commonly to the feed lines.
This implements a threshold voltage correction function
for each of the pixels. Since the pulse power supply does
not need any line-sequentially scan the feed lines, it
can be formed in a simple configuration and in a small
device size. Accordingly, the pulse power supply can be
incorporated readily in a panel of the display apparatus,

which is advantageous not only in yield but also in cost.
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FIG 1, FIG 3 is atimng chart illustrating
operation of the display apparatus shown n. FIGS 1
and 2; FIGS. ilk to 4F are circuit: diagrans
sillustrating operations of the pixel shown in FIG
2, FIG 4G a. graph illustrating the operation
illustrated in FIG 7; FIG 41-i is a. _ir.cu.it

diagramillustrating an operation of the pixel shown
in FIG 2; F_.G 41 is, a graph. illustrating the
operation illustrated in FIG 4H, FIG 4J in, a
c:i.rcu:it diagramillustrating an operation of the

pi xel shown, in FIG 2; FIGS. 5 to 8 are timng charts
illustrating different operation sequences of the
dPEpEAYDRPPETALGY OEhBWA PRAHINGS. |. and 2; FIG 9 is
a sectional view showing a configuration 13 of the

di spl ay fdpatat &is2 o? L FHGIIRITRNGShPOLING & JHNeFadi ew
showi ng a nodul e configuration of the display
appaF ey s oforFeG 2131 P &Y 1IPRAREISpECt FRECK| e
showing a television set which includes the display
asﬁ%?%%rﬁ%nfofofpltée Prepet Vet icer d5edPPYECYi ens
showing a digital still canmera which jncludes the

di spl ay &ﬁpa a%as ofifgyit diagram showing a configuration

of a pixel incorporated in the display apparatus shown in
FIG. 1;

FIG. 3 is a timing chart illustrating operation of
the display apparatus shown in FIGS. 1 and 2;

FIGS. 4A to 4F are circuit diagrams illustrating
operations of the pixel shown in FIG. 2;

FIG. 4G is a graph illustrating the operation
illustrated in FIG. 7;

FIG. 4H is a circuit diagram illustrating an
operation of the pixel shown in FIG. 2;

FIG. 4I is a graph illustrating the operation
illustrated in FIG. 4H;

FIG. 4J is a circuit diagram illustrating an
operation of the pixel shown in FIG. 2;

FIGS. 5 to 8 are timing charts illustrating
different operation sequences of the display apparatus
shown in FIGS. 1 and 2;

FIG. 9 is a sectional view showing a configuration

13



T; FIG 13 is a perspective view show ng a.

not:ebo :k type persona_| conputer which includes the
di splay apparatus of FIG 1; FIG 14 is a schematic
view showi ng a portable term nal apparatus which

i ncludes the display apparatus r..'. FIG 1; FIG 15
is a perspective view showing a video canera which

i ncl udes the display apparatus of FIG 1; FIG 16 is
a circuit diagram showi ng an exanple of an existing
di splay apparatus; FIG 17 is a graph illustrating a
ppebtieen Ofsdihe apxhshtng & ss@y 1apparatus; and FI G
18 is a circuit diagram showi ng anot her exanple of an
exi sti ngdi.spbays appalrat us.ewDERAK LD DESCRILETI ON OF
THE PREFERRED EMBODI MENT 14 The preferred

echotl gixatridn off the pigsent dppeentiuenof wid. row be
described in ri:erence to the acconpanying draw ngs.
Referri mgGLolEl G 4,pdimreetiiveshibem shqgemer al television
configuration a display ::apparatus to which the

eset . yiodkmentc lofdeshehpr @semtay rppemtion ¢§ BAEpl iled.
.he display apparatus :inc:ludes a pixel array

secti on HIGand2ais dp¢sdpartsaet voaws Ppledwirgblay dikétpl xel
array section 1 and the driving section di.s ;o0se.e:i
apbuhtl tdmeys w@dlichr fagludes the display apparatus of FIG.

1;

FIG. 13 is a perspective view showing a notebook
type personal computer which includes the display
apparatus of FIG. 1;

FIG. 14 is a schematic view showing a portable
terminal apparatus which includes the display apparatus
of FIG. 1;

FIG. 15 is a perspective view showing a video
camera which includes the display apparatus of FIG. 1;

FIG. 16 is a circuit diagram showing an example of
an existing display apparatus;

FIG. 17 is a graph illustrating a problem of the
existing display apparatus; and

FIG. 18 is a circuit diagram showing another

example of an existing display apparatus.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
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section are forned in an integrated manner on a single

panel such that a flat: dis; lay :ani. is forned. The
pi xel array section | includes a plurality of
scanning lines W6 extending along the di.reCic.n o:t
aro*w, a plurality of signal lines SL extending
along the direction of a colum, a plurality of
pixels 2 d s _;sc.:i in rows and colums at places at
whi ch the scanning lines W5 and. the signal lines SL
intersect with each other:, and a , lur-ality of feed

lines DS disposed in parallel to the scanning |ines
WS, Meamhiel beefeheedrémbiargmeng=of€i thé presdmclingestaon
wite scanner . for successively supplying a contro
sWghal new ba lvesseahadngn | T agsrafBanitioh the phasenpanying
difference of a horizontal period, a horizontal
sérecieys 3 Refesuppd yindIGn li.nkjersi ghathamm ehgeseral
changed over between a reference potential and a
sFen gtpm@ﬁﬁ AL appearlay tanoredely Grewhholr i Aot al
period, -and power supply 5 for supplying a .:7
p@%%@dlsrwpq fﬂ/&h@a@éemm*éhlmserttrmmgee aperidet weta a
hi g potential and a_|ow potential wthin each one
hé%?l&%ﬁﬂf APPIFEEd L BERBHT 2 tRi e aFEaY FepekoDS. area
wite,=. scanner 4 includes a sh:i.ft register in
oPHéYlT% BdCess| V%¥%ﬁ%ﬁﬂﬂﬁyytpﬁepéxﬁ% ole%isgralopol and
canning i nes W5 extendi ng al ong the
P%c%bww a?eC?ﬁensﬂHEO%eéﬂguasftOéJrnO\AﬁPEhpbﬁeJe 35 in
-onse to a cl ock qpal WEck suppl i ed thereto
f?%ﬁfb

S%Qﬁanfmed in an 1n egrated manner on a single
panel such that a flat display unit is formed. The pixel
array section 1 includes a plurality of scanning lines WS
extending along the direction of a row, a plurality of
signal lines SL extending along the direction of a column,
a plurality of pixels 2 disposed in rows and columns at
places at which the scanning lines WS and the signal
lines SL intersect with each other, and a plurality of
feed lines DS disposed in parallel to the scanning lines
WS. Meanwhile, the driving section includes a write
scanner 4 for successively supplying a control signal to
the scanning lines WS with a phase difference of a
horizontal period, a horizontal selector 3 for supplying
an image signal which is changed over between a reference
potential and a signal potential appear within each one

horizontal period, and a power supply 5 for supplying a

15



successively transfer a start pul se Wssp suppl i ed
thereto simi.:Lar .v fromthe outside to output a
sequential. control siggnal. to the scanning |ine Wb.
In contrast, the pulse power. supply 11 has a sinple
power structure. he pulse power supply 5 suppplLying
the power supply voltage which changes over between
the thigh potential and the low potential within a
hor.:i.zont:a:l period is applied comonly to the
feed lines. 77 G 2 shows a pa:rt:icular configuration
o{)o&&?_s@p&%}l o2+ 85O 1 dh FlGenbngBef 8¢+ Needuw el @ h2gh
each pixel" "2 includes sanpling transistor Ti

CS@'@@&Ei% athdone16f, pstkiE1 takhinaksch hedeofortieoanal
associ ated signal Iine SL and at a control. termna

ther eod dn@h19sseCtRé efbesCamrisngsl.i ne W5 and a
driving transistor T2 connected at one of current.
term nalse Whi€h seines asibceudeai a siide, repasaar in
associated feed line DS and at a control termnal 16
t benepfto Whickle sserees aspihe that eoGrrdvd ¢ henat her the

current termnal of the sanpling transistor Tl. The
ps¥&hn 2ng flurdsensi setadeésna@ dlicght teri tiragtelrerment Ebw.
connected to one of the current termnals of the
drhyi sigi t1r angjistter TRicwhimdragersves assphmssdifr ge cock
side, and a storage capacitor C connected between the
seilgcel Sisarnd siipelgatieth@ @fo themdithei pgtsrdnsicst or T2.
It to be noted that the light emtting element EL is
ofuthessi ode thypesdnd asstart pulse WSsp supplied thereto
similarly from the outside to output a sequential control
signal to the scanning line WS. In contrast, the pulse
power supply 5 has a simple power structure. The pulse
power supply 5 supplying the power supply voltage which
changes over between the high potential and the low
potential within a horizontal period is applied commonly
to the feed lines.

FIG. 2 shows a particular configuration of the
pixels 2 shown in FIG. 1. Referring to FIG. 2, each pixel
2 includes a sampling transistor T1 connected at one of
current terminals thereof to an associated signal line SL
and at a control terminal thereof to an associated
scanning line WS and a driving transistor T2 connected at

one of current terminals, which serves as the drain side,

to an associated feed line DS and at a control terminal

16



connected at the anode thereof to the source S of the
driving transistor T2 and at the cathode thereof to a
cat hode potential Vcat. Wien the feed |ine DS has the

| ow potential Vss and the signal line SL has the
reference potential. Vofs, the sanpling transistor Ti
is turned on in response to the <control signal to
carry out a preparation operation of setting the gate
G of the driving transistor. T2 to the reference
potential Vofs and setting the source S of the

driving transistor T2 to the |ow potential Vss. Then,
withkirao &, péridd safrtves thetipotentd &, ab the felesk current
:trine: DS changes over fromthe | ow potential Liss

t Gerhénhl ghf ot ermicalingi tsawsitstont HE .safipd iigkel 2
transistor Tl is turned off in response to the
conrebér sigmlaldest ke 1sahpl emyctirandieseor Tl camnda@sd to
out a correction operation of witing the threshold
veheagé Vhh ofirrdnt dramwiimgls vtfahbestoiviiy itnamstisgor T2,
storage capacitor. C connected between the gate G
aiitheseBiRrT@sStoe sherdei Vivige t radsssbprade
Thereafter, when the feed line Iib has the high
pEEBAEHBPT ok comderchedsbghagen ithe Sloulgs €henditgrmloate
potential Vsig, the sanpling transistor Ti is turned
off. °feSpordel B ot heaeshtEor &1 gnat €8 Barky roedathat
witing operation of witing the si%nal_potential .
VEPG fhERC t9E ttEGr 84emeapatt tir < theheigde viyrp and is

transi stor T2 supplies
connected at the anode thereof to the source S of the

driving transistor T2 and at the cathode thereof to a
cathode potential Vcat.

When the feed line DS has the low potential Vss and
the signal line SL has the reference potential Vofs, the
sampling transistor Tl is turned on in response to the
control signal to carry out a preparation operation of
setting the gate G of the driving transistor T2 to the
reference potential Vofs and setting the source S of the
driving transistor T2 to the low potential Vss. Then,
within a period after the potential of the feed line DS
changes over from the low potential Vss to the high
potential Vcc until the sampling transistor Tl is turned
off in response to the control signal, the sampling
transistor Tl carries out a correction operation of

writing the threshold voltage Vth of the driving
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driving current Ids corresponding to the signal.
potential Vsig witten in the storage capacitor O to
the light emtting element EL to carry out a |ight
emtting operation. In one form, the selector 3
charges over the image signal anong three |evels

i ncluding a stop potential Vini |ower than the
reference potential Vofs in addition to the reference
potential Vofs and the si.gnal potential Vsig within
each horizontal period. In this instance, the

sapphiNg: 4 ansiister cAd sepeldd iduphyi€atrtescaitedtha
correction operation tine-divisionally and separately

%E’de@e@ ldir@ltet ¥ @haherd zontale pebiEodse diiwgagh of
the correction operations, the sanpling transistor TI

apphi€8stdhersst ophpesenidrgl wieni the fdei game GSohas hehe
driving transistor. T2 to stop the correction

opegat porefitar vickeanapphé caitgran afinthsLrieferenceignal
potential Vofs. The stop 18 potential Vini is set such
t batehheadivdiey,ence thepedig Hfraomither| D pottentrieal on
Vss is lower than the threshold voltage Vth of the
dihviagpdtansicstroe T3ntPoeferatblly tot herrgampt igngiriting
transi stor Tl applies the stop potential Vini. to the
gaber & dén tde wiriitvinggthe ansirstlorcE2ntoat uy piofifntichghe
driving transistor T2 after the preparation operation.

| stanegheragarimorafiier Thee dgdanner tdansksiwrofl2, suppt &¢s

the witing operation, the sanpling transistor Ti
driving current Ids corresponding to the signal potential

Vsig written in the storage capacitor Cl to the light
emitting element EL to carry out a light emitting
operation.

In one form, the selector 3 changes over the image
signal among three levels including a stop potential Vini
lower than the reference potential Vofs in addition to
the reference potential Vofs and the signal potential
Vsig within each horizontal period. In this instance, the
sampling transistor Tl repetitively carries out the
correction operation time-divisionally and separately
within a plurality of horizontal periods. In each of the
correction operations, the sampling transistor Tl applies
the stop potential Vini to the gate G of the driving
transistor T2 to stop the correction operation after the

application of the reference potential Vofs. The stop

18



to stare a light emtting operation, it turns on the
sanpling transistor Ti to wite the predeterm ned
potential fromthe signal Iine SL to the gate G of the
driving transistor T2 to turn off the light emtting
element EL. This predeterm ned potential is |ower than
the sum potential of the threshold voltage Vthel of
the light emtting elenment EL and the threshold
voltage Vth of the pixel 2 to the cathode potentia
Vcat. Preferably, the selector 3 supplies the
reference potential Vofs as the predeterm ned
pobeattadl t\bintihe ssisghabuth nenSl .thiel GifBerbhust et f
operation of the display apparatus shown in FIGS, 1
afido®. tivbriewacttiectiat| Yss HGlow®r Ithast tha¢ esh@eshold
potential variation of the feed line or power supply
| vAet®&S: Elpotfemhiealriyainat i mmsofstole TR magir e feirghaly/, othe
i nput signal inputted to the signal line SL, a
peeeRtird tearsasiton Bf eheligat ¢heontrol petegmalal ofintheo
19 sanpling transistor Tl supplied to the scanning

| Fhe ¥&;e @ qfottast Halviag i atdnsyisort fé gat eurmfofthehe
driving transistor T2 and a potential variation of

t HE1%H9 ceramsigtorhd2drf v Agthie arsipsraEiTe epetde ane
time axis. Referring to FIG 3, the power supply line
(DS) exXfi 6P9§heﬁaﬁ<g1§@yve3rfq§ét keensEpRNE OV potiest PAE
Vss and the gh potential Vcc within one horizontal
péFF%H ?ﬁﬁi%rlt?ﬁé oPApaElPgridie E3MPLéRAi brersistor Tl

changeover bet ween t he ,
to Start a light emitting operation, it turns on the

sampling transistor Tl to write the predetermined
potential from the signal line SL to the gate G of the
driving transistor T2 to turn off the light emitting
element EL. This predetermined potential is lower than
the sum potential of the threshold voltage Vthel of the
light emitting element EL and the threshold voltage Vth
of the pixel 2 to the cathode potential Vcat. Preferably,
the selector 3 supplies the reference potential Vofs as
the predetermined potential to the signal line SL.

FIG. 3 illustrates operation of the display
apparatus shown in FIGS. 1 and 2. More particularly, FIG.
3 illustrates a potential variation of the feed line or
power supply line DS, a potential variation of the image
signal or input signal inputted to the signal line SL, a

potential variation of the gate control signal for the
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reference potential Vofs and the signal potential.
V,,--'"g wthin 1H The control signal (W) includes
three pul ses such that the sanpling transistor I.
repeats on and off three tines within a sequence of
operations. Wthin the period, the gate-source
voltage Vgs of the driving trans.st:or. T2 exhibits
such a variation as seen in FIG 3, The sequence of
operations is divided :int:o periods (1) to (10). The
periods include a light emtting period (1), a
NOzhh Oht g e ddding operi OfudP)ie R tRr @RAT &k REMIied ws,
(5?, a correction period (6), a witing period (8)
andoge &1 RFibtipE peried {kQ) ¢ br the doldiow ng,
the operations of the display apparatus shown in

FL G sdst @ Irangqdgsehtbedidin wWetiaichonWbt henefeienees
to FIGS. 4Ato 4J. FIG 4A illustrates art operation
stat endfa@i Pinelk rehthkBot hee IdrghtheeBuié i Oigne perisad (1)
illustrated in FIG 3. First, in the light 20 emtting
state ofretfherhihghtoemdei3,nghel poeat Hpgpityhaeinsanpsi ng
transistor. T'. j-9 in an ::;Ef. state as seen in BIG
48xhBbitdhi drigmyvesi Deewédrie frowaows bppeyt Bsk Unes ankle the
val ues of the high potent:ia. 1; cc and the |ow

patent patentMdssl Wickhwi fhin ~oras ldeseconbell persidaliéve, The
the light emtting element E, repeats emscion O

| ightit andgme- (&) Sskbhb ot s | dightgeatvea hegheepedst:
Accordingly, it visually looks as i.i tight_ were
emeféeence :pitiemgdad Vyfs and the signal potential Vsig

within 1H. The control signal (WS) includes three pulses
such that the sampling transistor Tl repeats on and off
three times within a sequence of operations. Within the
period, the gate-source voltage Vgs of the driving
transistor T2 exhibits such a variation as seen in FIG. 3.
The sequence of operations is divided into periods (1) to
(10) . The periods include a light emitting period (1), a
no-light emitting period (2), a preparation period (5), a
correction period (6), a writing period (8) and a light
emitting period (10).

In the following, the operations of the display
apparatus shown in FIGS. 1 to 3 are described in detail
with reference to FIGS. 4A to 4J. FIG. 4A illustrates an
operation state of a pixel within the light emitting

period (1) illustrated in FIG. 3. First, in the light
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Since the driving transistor T2 oper.ates, upon |ight
em ssion, a satu."at.on region, the cur':Cen't: lds
flowng to the light emtting el enment EL assunes a
value indicated by the trans:i.stor expression c;

i ven herei nabove in response to the gate-source
voltage Vgs of the driving transistor T2. FIG 45
illustrates an operation state of the pixel wthin
the no-light emtting period (2), Wthin the no-
Light: emtting period of the light emtting el ement
E?., when the feed Iine CAS has the high

petiehing :qtate o¥cthandiglte enpgdttémpi alewnént Hel sitgral
line SL is the reference potential Vofs, the sanpling
t FaRBl s1drtrAnsiis togr Aedionin tan iaffustehe aefwrendea FIG.
potential Vofs to the gate of the driving transistor
T2A. AAY Kind st Alee, SN qeftdiceporerpotemty assvoks Eke

i nputted, a coupling in accordance with the

caphest atfcehies hiigpupeeantionk (e asdurbe biw tomecadrtiivilng
21 transistor 'L'2. Here, if the ct.s.E?-source

vBPE atfeth jids 18F ast fesarivehd anedmaisver e i kidhswer
than the threshold voltage Vth of the driving

t PRASF SR DrelementhEh ferRed gyl ssdiont phgl &y ieeid mo-
emts no light. if the source voltage of the driving
t PORRZIOStYr Lipatpgtt nrEBupIReRg- thateid n9lyhe 1anode
volta f the light emtting elenent: EL, is |ower

{RERCT e SARARSr 2Phet t hf BEh1RF s GREAHEY Mt MuaHs the

cat hode vol Vcat of the light emtting e:l.er::ent
Egince the Jf%%?ng transistor Tégoperates, é%on light

emission, in a saturation region, the current Ids flowing
to the light emitting element EL assumes a value
indicated by the transistor characteristic expression
given hereinabove in response to the gate-source voltage
Vgs of the driving transistor T2.

FIG. 4B illustrates an operation state of the pixel
within the no-light emitting period (2). Within the no-
light emitting period of the light emitting element EL,
when the feed line DS has the high potential Vcc and the
potential of the signal line SL is the reference
potential Vofs, the sampling transistor Tl is turned on
to input the reference potential Vofs to the gate of the
driving transistor T2. At this time, as the reference
potential Vofs is inputted, a coupling in accordance with

the capacitance is inputted to the source of the driving
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then the voltage is maintained. On the contrary, if
the source voltage of the driving transistor T2 is
equal to or higher than the sum Vthel + Vcat, then
the light emtting elenment EL discharges until the
potential beconmes equal to the sumVthel + Vc:at:. It
is described here particularly that the anode voltage
of the light emtting elenment EL becones equal to
Vthel + Vcaat. Here, the reference potential Vofs may
particularly be |lower than Vcat f Vthel + Vth which

| rihe; siup afs t hge £at hodehevghtageoMead ,vditegthvegshet d
vol tage Vthel of the light emtting element EL and

t bge t ¥ Q) & rvelstiager b2 tis tiwre rdithh nghd ransissicad
FIG tCillustrates a state of the pixel wthin the
pepi08gs 3ith BYe thampkingnd ransisitsepr T2} sthar ne@d afiyht
to change over the power supply voltage fromthe high
peheptimd Mctnen® EheehoOws pod enighal. VBS.tHd siosirce voltage
necessary 22 for the |ow potential Vss to be a voltage
wWhEcbhs alitisfires trdabsstoWsS® P Withei noopdengt hatatais,
threshol d value <correction operation to be carried
othel atede eyl lagre odr thedl oyitt movinmalihy. e Téreref dile, ishe
feed line US becones the source of the driving
t Lansi stiogn Theamdnt hé anedehraadialagecodtagheVitigghtand the
emtting elenent EL drops. Here, since the sanpling
t canbog¢ aroIftkhdes Vicatanf oflffe stigthd, eastting almygnt EL,
voltage of the light emtting el enent EL drops,

then the voltage is maintained. On the contrary, if the

source voltage of the driving transistor T2 is equal to
or higher than the sum Vthel + Vcat, then the light
emitting element EL discharges until the potential
becomes equal to the sum Vthel + Vcat. It is described
here particularly that the anode voltage of the light
emitting element EL becomes equal to Vthel + Vcat. Here,
the reference potential Vofs may particularly be lower
than Vcat + Vthel + Vth which is the sum of the cathode
voltage Vcat, the threshold voltage Vthel of the light
emitting element EL and the threshold voltage Vth of the
driving transistor T2.

FIG. 4C illustrates a state of the pixel within the
period (3). The sampling transistor Tl is turned off to
change over the power supply voltage from the high

potential Vcc to the low potential Vss. It is necessary
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al so the gate potential of the sanpling transistor Ti
drops, when the gate voltage finally beconmes equal Vss
+ ,%hc, Me driving transistor T2 cut off. Vthd here
is a threshold vol tage between the gate of the driving
transi stor T2 and the power supply. Further, the
voltage between the gate of the driving transistor T2
and the anode of the light emtting elenent EL is

| ower than the threshold voltage Vthd. FI . 4D
illustrates a state of the pixel within the period
(4) Although the power supply becones the high
pérenthal lag ccdfangriallagse of lee fd xed tpoei sdiof satmsfies
since the voltage between the gate of the driving

t VaAsi st ¥es T2 iid inherdasdehatf a Hédsisgietldeniivé ng
element EL is lower than the threshold voltage as
dESErPPRHON siatdieavEC PhecafiidchPutr daasEstBaY e
remains in the cut off state. 2.3 FIG 4E illustrates
affaBperat Poh e Lot tiﬁreermfme, wWhehfaed hel nehDss kgrgmes
val ue correction period 5% When the power supply
voPeageuree ttle Hrowdpdvénti aranaiss eid TPhéend ﬁh@earsqctﬁm
has the reference potential Ms within the threshold
vé(P&éa%r?fecttkieor%lﬁlhépSF‘éFFb‘ﬁg p%]r‘?“t%lt hedrepfpl ifrge-
transistor Ti is turned on to input the reference
pétléﬁ?u oS VAP0 % re2arivEeg 1T a?'rfsﬂé‘t 6 ?ﬁfaﬁﬁat%'npﬁﬁ

| ow ote tial Vss %o ihe anode of th g
t e anode vo tage of t 1ght emitting e eme t EL drops,

also the gate potential of the sampling transistor T1
drops. When the gate voltage finally becomes equal to Vss
+ Vthd, the driving transistor T2 is cut off. Vthd here
is a threshold voltage between the gate of the driving
transistor T2 and the power supply. Further, the voltage
between the gate of the driving transistor T2 and the
anode of the light emitting element EL is lower than the
threshold voltage Vthd.

FIG. 4D illustrates a state of the pixel within the
period (4). Although the power supply becomes the high
potential Vcc after lapse of a fixed period of time,
since the voltage between the gate of the driving
transistor T2 and the anode of the light emitting element
EL is lower than the threshold voltage as described
hereinabove, the driving transistor T2 remains in the cut

off state.
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emtting element EL, that is, to the source of the
driving transistor FIG 4F illustrates an operation
state the pixel wthin the threshold voltage
correction period (6) Wthin the threshc:.d val ue
correction period, the power supply voltage is set to
the high potential Vcc again. At this tinmer current
::Lows as seen in FIG 4F. Since the equivalent
circuit of the light emtting element EL is

represented by a diode Tel and a capacitor Cel as seen
in  Fl GpréF, akf i VehsdrMeat afi ¥hBehtisn Satdisf bedrnthgixel
is, if :Leak current of the light emtting elenent EL
| §itgonsierablasnbowerat han-dhe gubheptrib@W NG  when
through the driving transistor T2, then the current
Oknt heowl i iU 1yt KaN8hge Ofs Thd Sowsedtent changs the the
storage capacitor  and the capacitor Cel, At this

t ifBge t Siyradiod@ spehenteadrensl poftehheadrvyingiithin the
transistor T2 rises as tine passes as 24 seen in FIG
4Ghrdiherd lapise ebractiked perdaodtabnt paejiodt hehe

gat e-source voltage of the driving transistor -a2
beenpesn e qualndic tihe Tl hi eshotrbdvoint ageivpht thwera ter,

the sampling transistc r: Tl :i. turn :c3 o:t:f: to
endféhencd hpeshalidlvEbie corthectdroniopetadnoitodt TRhiegd
time, Vel = Vofs - Vth < Vcat . Vthel. is

satput sthe lemh pETEEnt4dli Vsusta dathes aandepef atiion ighat e

of the pixel wthin the witing period (81 Wen. he

sbghgtingjqkﬁmgnt EL, that is, to the source of the
driving transistor T2.

FIG. 4F illustrates an operation state of the pixel

within the threshold voltage correction period (6).
Within the threshold value correction period, the power
supply voltage is set to the high potential Vcc again. At
this time, current flows as seen in FIG. 4F. Since the
equivalent circuit of the light emitting element EL is
represented by a diode Tel and a capacitor Cel as seen in
FIG. 4F, if Vel £ Vcat + Vthel is satisfied, that is, 1if
leak current of the light emitting element EL is
considerably lower than the current flowing through the
driving transistor T2, then the current of the driving
transistor T2 is used to charge the storage capacitor Cl

and the capacitor Cel. At this time, the anode potential

Vel of the driving transistor T2 rises as time passes as
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potential becones the signal potential Vsig, the
sanpling transistor Ti is turned on again. The
s,i.i;nai. poten.t:ia. Vsig is representative of a
gradation. Although the gate potential of the driving
transi stor T2 becones the s gnat potential Vsig
because the sanpling transistor Ti is in an on state,
since current fromthe power supply flo-ws through
the driving transistor T2, the source potential of
the driving transistor T2 rises as tinme passes. At.
this time, the source voltage of the driving.
t s@rsi snoFIGT 46 dodstaot laceed ehéisath péride of time,
threshold voltage Vthel and the cathode voltage Vcat
ofthehgatggheur@nmivalitngeebéneime dEtivipgattregsipser t T
| eak current: of the Ilight emtting elenent EL
cHgsrues apliyel derthehahrepeold uraldrmost VoW ngrlrdreadgh,
the driving transistor T2, i:.iten the current of the
dithei AGTP+ BRG | stagys 1P2ors Tlsed fwrnasharide tohendt dhage
capacitor (vl and the capacitor gel. T,:. 2 5 this
t ithESSBPhE eV HEe tANTESREL N valPeied ety -ec T ot bperidis . oNel =
of the driving transistor T2 is conpleted already, the
cOPEent YHow %@%%r*omyéﬁeﬂ-hés df 4 vl g 9%-ansi stor T2
reflects the nobility p. Mdire particularly, where the
nobi | i t ¥i% ﬁliIgH,lltlﬁér%‘iﬁ%earﬁ OPRFEGAPT Bhere i gheapixel
and _also the rise AV of the source voltage is fast.
QYithe™ ERnt'Hary whers Phe (fbbi FPEY F8e. poWat Héne
mal || and the rLs%.AV,of th source

current., unt is ,
Vgpfga 1$£né?%ﬂv%%st e signal potential Vsig, the sampling

transistor Tl is turned on again. The signal potential
Vsig is representative of a gradation. Although the gate
potential of the driving transistor T2 becomes the signal
potential Vsig because the sampling transistor Tl is in
an on state, since current from the power supply flows
through the driving transistor T2, the source potential
of the driving transistor T2 rises as time passes. At
this time, if the source voltage of the driving
transistor T2 does not exceed the sum of the threshold
voltage Vthel and the cathode voltage Vcat of the light
emitting element EL, that is, if the leak current of the
light emitting element EL is considerably lower than the
current flowing through the driving transistor T2, then
the current of the driving transistor T2 is used to

charge the storage capacitor Cl and the capacitor Cel. At
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seen in FIG 41. Gon:equentl+f, the gate-source
voltage of the driving transistor T2 decreases
reflecting the nobility and fully beconmes equal to
the gate-source voltage Vgs for correcting the
mobility after a fixed period of tinme. FIG 4J
illustrates an operation state of the pixel. wthin
the light emtting period (10) . The sanpling
transistor Ti is turned off to end the witing and
cause the light emtting element EL to emt |ight.
StRee the, dat@e saur eeryd1a0& ket BErdEEVidYY operation
transistor "2 is fixed, the driving transistor T2
syppthesafived eubhenttbesr2 tis dohelbtghtaErdddy,nghe

el ement EL, and ther.eupon., the anode potential Vel
regesed® @A odnagaryYigat twhiddivihg tirxesisesr rent | ds'
flows to the Ligh.t emtting elenment EL so that the

| kghteem tiHangoeliement p EL Meiret pakt ghilaAfit,efvhel-apsiee of
a fixed period of tinme, the power supply 26 voltages
chapgest § riamitily@d, htgh potemt almodae tbethis 'greaaw and
potential Vss and then back to the high potential Voc,
Heweyvethe siinee Avhefgahe- sourae wailtbggeiof fadie. dOnviimg
transistor T2 is fixed, when the power supply voltage

i sontherhigleqpottert nabiVite,is Hew,i ght einrent mgount is
elenment EL emts |ight while keeping the state upon
stgadl awd tiheg.risAl 86 ¢ the guesenvotiaceiis How he
light emtting time becones long, the |-V
chaeacierist. dIof €dresddugmtly, the gate-source voltage of

the driving transistor T2 decreases reflecting the
mobility and fully becomes equal to the gate-source
voltage Vgs for correcting the mobility after a fixed
period of time.

FIG. 4J illustrates an operation state of the pixel
within the light emitting period (10). The sampling
transistor Tl is turned off to end the writing and cause
the light emitting element EL to emit light. Since the
gate-source voltage of the driving transistor T2 is fixed,
the driving transistor T2 supplies fixed current Ids’ to
the light emitting element EL, and thereupon, the anode
potential Vel rises to a voltage Vx at which the fixed
current Ids’ flows to the light emitting element EL so
that the light emitting element EL emits light. After

lapse of a fixed period of time, the power supply
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emtting elenment varies. Therefore, also the potentia
at the point Sin FIG 43 varies. However, since the
gat e-source voltage of the driving transistor T2 is

kepi - _ at the fixed value, the current flow ng
through the light emtting el enent does not vary.
Therefore, even if the 1-V characteristic of the

light emtting elenent EL deteriorates, the fixed

driving current ids continues to flow and the

| um nance of the light emtting elenent EL does not

varﬁ. Incidentally, in the operation sequence

i FPUS:9AT edhangesFEcem” She tinegh odshol dlvbEe age the low

correction operation is carried out only once within

| PPtRRtIHe Vot 2Rt CBAR aPRCK the thsehaghoRosprelelr bfVache

di spl ay panel increase, the tine of 1H,_ that is, one
hBPY 26t al SIS 8¢ BREBNERUL EhottérIeTREr BRDré&riing
becones difficult to conplete the threshold voltage.
cOFPRELI T derat foReH t HitR die POMEEI SBRPRY FRYGas®. 1s

Therefore, it becones necessary to repetitively and

t FIYe- U 9F SGRATAGLcErFy bt Hifet eREESRBY deiRMeHgd L
correctjon operation over a pluralit of _horj zont al
PEP? Gis| “HHIG AT 1P| RSP AT PO oE FPRB- SR L Brding -
oper atjon _sequence_ as, | ust describeg" Referring to
PRESCSIT (HE (RFESRGI AL bat Ul Gor raet HoANE pebt o ()" 1
repeated t hree &i s after the threshald value
c%g?%%??d%nﬁ?eﬁ Fg?anC?ﬁﬁ?%ﬁfﬁ¥§tlc o2 the "Tight
emitting element EL varies. Therefore, also the potential
at the point S in FIG. 4J varies. However, since the
gate-source voltage of the driving transistor T2 is kept
at the fixed value, the current flowing through the light
emitting element EL does not vary. Therefore, even if the
I-V characteristic of the light emitting element EL
deteriorates, the fixed driving current Ids continues to
flow and the luminance of the light emitting element EL
does not wvary.

Incidentally, in the operation sequence illustrated
in FIG. 3, the threshold voltage correction operation is
carried out only once within 1H. As the definition and
the operation speed of the display panel increase, the
time of 1H, that is, one horizontal period, becomes

shorter. Therefore, it becomes difficult to complete the

threshold voltage correction operation within one
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The tim ng chart of FIG 5 illustrates also a
variation of the gate potential and the source
potential of the driving transistor T2 correspondi ng
to the threshold value correction operation (6)
repeated three tines. If t:h.e divisional threshold
vol tage correction operation is carried out in
accordance with the operation sequence illustrated in
FIG 5 using the pixel circuit configuration shown in
FIG 2, then the source voltage of the driving
tyansician 72-808s nolkrbeeesp fulddch@udahetossihg to
threshold voltage .th,, but: a divisional correction
ORI A1 QR Wyt Ana Poheivals iwnbh1whighr§ hewtr itse anmount
of ~ the source potential of the driving transistor ._
Wi dholtdheotlhrgs hed traradie eprereeibomper i:0g1(6a1lnhen
the feed line Ob has the high potential. Vcc and the
ds Ot EIABHE 20f pet hedsourae. pot entist raofest hecdr a v g~
transistor. T2 within the threshold value correction
per+ o arhan cpbeat eetl deqnee® BS ijsst héedoubpat.-ent i al
Vss coincide with each other. is repeated. Therefore,
aké &srtiney diovirsconal oy ridntestie Ldopetat | Crr eeiwE SNt 0 an
end, the gate-source voltage Vgs of the driving
tperiams. (6. dtsorppdtadeshnes tieeessaret ythre dhregholehe
threshold voltage Vth of the driving transistor T2
fublys dntrediere psepdentpogsisicipty (Phat such picture
quality inferiority as unevenness or stripes appears
upon ditspl aymofy acHasw gfadafi op. illustrates also a

variation of the gate potential and the source potential
of the driving transistor T2 corresponding to the
threshold value correction operation (6) repeated three
times. If the divisional threshold voltage correction
operation is carried out in accordance with the operation
sequence illustrated in FIG. 5 using the pixel circuit
configuration shown in FIG. 2, then the source voltage of
the driving transistor T2 does not become fully equal to
the threshold voltage Vth, but a divisional correction
operation with a potential with which the rise amount of
the source potential of the driving transistor T2 within
the threshold value correction period (6) when the feed
line DS has the high potential Vcc and the drop amount of
the source potential of the driving transistor T2 within

the threshold value correction period when the feed line

28



FIG 6 illustrates a tinme-divisional correction

met hod which elim. nat:es the defect of the operation
sequence illustrated in FIG 5. n order to facilitate
under st andi ngs, a representation nmanner simlar to

that of the timng chart: showm in FIG 5 is adopted.
The present operation. sequence is characterized in
that the input signal or :f.ndge signal supplied to
the signal. Li.ne SL assunes a stop vo.t:age Vini

| oner than the reference voltage Vofs in addition to
the reference voltage Vois and the signal potentia
VEiSgiwi the nlew perticod iefl Bb6. cdimcitdee waxanpheh other is
illustrated in FIG 6, the stop voltage Vin. s
ouepatted- t Fheleforgnatfte mehSl dsubsequehtdyrtarttilve
signal potential, Vs,ig, and all of the signa
poperetarn amigp tot op potlenthalgafid-samdceetetempe Vgs of
vol tage Vofs are outputted when at |east, the feed

' ithe HiRg tthensiighorpdt ede ¢ alnacectlieastibp reflect
potential Vini included in the 29 image signal is

uséd thremeblucdtehe Vhkeshotle vhlivénocorpeetisiorr T2
st oppi ng nechanisn1(7% between adj acent ones of the
dif\lfﬁgyon@llt tHre$hdisd thal Besebr ety dhapephedsPisyule
the follow ng, the sequence of the divisiona

t AHBShbY o Vgt tigd teoRFeBRCYSRE S D8t SETORS P SARIRSTTS BEgn
in, detail, The light emtting element EL carries out
adFFEﬁ?Y @i thi¥g 9GFERALPBN and a no-1ight enitting

operati%p simlarly as in the case of the timng.
chart ilﬂﬁ%tﬁaf ustrates a time-divisional correction

method which eliminates the defect of the operation
sequence illustrated in FIG. 5. 1In order to facilitate
understandings, a representation manner similar to that
of the timing chart shown in FIG. 5 is adopted. The
present operation sequence is characterized in that the
input signal or image signal supplied to the signal line
SL assumes a stop voltage Vini lower than the reference
voltage Vofs in addition to the reference voltage Vofs
and the signal potential Vsig within a period of 1H. 1In
the example illustrated in FIG. 6, the stop voltage Vini
is outputted to the signal line SL subsequently to the
signal potential Vsig, and all of the signal potential
Vsig, stop potential Vini and reference voltage Vofs are
outputted when at least the feed line DS has the high

potential Vcc. The stop potential Vini included in the
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in FIG 5. In the present operation sequence, when
...he signal line SL has the reference potential Vofs
within the no-light emtting period (2), the sanpling
transistor. 1 is turned on to turn off the Iight
emtting element EL, the turning off of the Iight
emtting ele:nen.t EL need not necessarily be carried
out in this manner. In particular, when the signa
line SL has the stop potential Vini, the sanpling
transistor Tl may be turned on to turn off the [ight
emnb§é NG plamant ukbd Abt Bitdapse eheathixethlperviaadeof
time after the threshold value correction operation
(B)priscistar tedppting msampidng tmabekstof ddjdcenturned
off. By this operation, the reference potential Vofs
and tie diowm sionhent ktakedMssld arsd uenpottedtion tdweigaitse (6) .
and the source of the driving transistor |12. Here,

t he condn thei 60llofindpf $he ¥eguendt hof mist dhgisional
satisfied as described herei nabove. Thereafter, 30 the
pohee siseipplvwo reloeager ik scithamged e ith el hi dgs potoedt iLal
Vcc to start a threshold value correction operation.
Afieeail apSeeofiaht i weid-tperdi edewbnti fle @fnrdest hut a light
threshol d val ue correction operation is started, the
sanptthep tararsitsoor affl & sneuriedd eff Lt ART t P At LR,
since the gate-source voltage Vgs of the drivin

t samsl sty a2 in $hRi ghge ehdama FeMEREeShoTd J\ﬂdwsggéted
Vth, current flows fromthe power supply.

ConsBEEentd y Int hee g &S adrid op6ypEson sequence, when the

signal line SL has the reference potential Vofs within

the no-light emitting period (2), the sampling transistor
Tl is turned on to turn off the light emitting element EL,
the turning off of the light emitting element EL need not
necessarily be carried out in this manner. In particular,
when the signal line SL has the stop potential Vini, the
sampling transistor Tl may be turned on to turn off the
light emitting element EL.

After lapse of a fixed period of time after the
threshold value correction operation (5) is started, the
sampling transistor Tl is turned off. By this operation,
the reference potential Vofs and the low potential Vss
are inputted to the gate and the source of the driving
transistor T2. Here, the condition of Vofs - Vss > Vth

must be satisfied as described hereinabove. Thereafter,
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vol tages of the driving transistor T2 rise. At this
time, in order to carry out the threshold val ue
correction operation normally, it is necessary for

the source potential to be |ower than the sum of the
threshold voltage and the cathode vol tage of the

light emtting elenent EL such that the gate-source
vol tage Vgs the driving transistor T2 when the
sanpling transistor Ti is turned on again after the

| apse of the fixed period of tinme to input the
reference potential Vofs to the gate of the driving

t tagsbsver Tpnly hoghepet hanchdreyachrtesbkdhiynl pagmtial
After |apse of a fixed period of tine, the potentia
ofVcenheoss et 4 ithereSholld setug catrecdtiop operantdral

Vini to turn on the sanpling transistor Tl cc) input

t he stop‘fpetrenrtral Yfm figacheegard of timee drfitgimghe
transistor T2. At this tine, it is necessary that
vichgephol@valpescogaersher epriptina tikr eshskedydiitcage
Vthd between the gate of the driving transistor T2
af@™Phend cetP15ifd oBST Lokl BesieeLfithe Yaterienddas, since
voltage of the driving transistor T2 be |ower than

t f8et ARB_RTAH SFolCageaet hos of tidie d vdpaptporehttion T2
Vini is inputted to the gate of the driving

t renETEERY T2 {he SRABFIAYY ToHfdcstVor TRUFseRiurhiays
0. fC to set the power suppl potential to the | ow
PSEERt PAF RREAFOPIE - of GACRRELY, the gate and Source

voltages of the driving transistor T2 rise. At this time,
in order to carry out the threshold value correction
operation normally, it is necessary for the source
potential to be lower than the sum of the threshold
voltage and the cathode voltage of the light emitting
element EL such that the gate-source voltage Vgs of the
driving transistor T2 when the sampling transistor Tl is
turned on again after the lapse of the fixed period of
time to input the reference potential Vofs to the gate of
the driving transistor T2 is higher than the threshold
voltage.

After lapse of a fixed period of time, the
potential of the signal line SL is set to the stop
potential Vini to turn on the sampling transistor T1 to
input the stop potential Vini to the gate of the driving

transistor T2. At this time, it is necessary that Vini -
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potential to the reference potential Vofs. Since Vini

- Vss is lower than the threshold voltage between the
gate of the driving transistor T2 and the power
supply, little current flows and the gate and source
potentials are maintained. Thereafter, the power
surely potential is changed over fromthe | ow
potential Vss to the high potential Vc: _ to turn on
the sanmpling transistor T:L again to resune the

t hreshol d val ue correction operation. By repeating the

segyence ffe OpaLAt ERASthid¥hQat eosedyeevyid tiagaveah the
driving transistor T2 finally assunes the val ue of the

t?é@éf&% dneoldragenyt hradhi dtu:s i BRd the anatd ivel bage
of the light emtting element EL is Vofs - Vth - Vcat

+tan¥thedidadhemet Barsi-gnade |idieapet edt tat dinaldy
beconmes the signal potential Veig, the sanpling
t canss sdr e be 32wbur tiesh atheagairasholdavesytagyet Vth.
signal witing and nobility correction at the sane
time. Theneratherstapsetahtdafli Xedi ipemmpodtefl tpnehe
the sanpling transistor Ti is turned off to end the
Wykté ngf artte causenpherbhghtét@miTzti ngeebanehing EL to
emt light. A though the feed Iine DS assunes the
vakeesiofort Hd Hisghupoeentfflto/cetantet heweowyrstlent i al
Liss within one horizontal period, since the .
gabeesoirleo blet dge pbtemelar (Masngndr hei siHr2 1Tl ing
fixed, when the . o
potential to the reference potential Vofs. Since Vini -
Vss is lower than the threshold voltage between the gate
of the driving transistor T2 and the power supply, little
current flows and the gate and source potentials are
maintained.

Thereafter, the power supply potential is changed
over from the low potential Vss to the high potential Vcc
to turn on the sampling transistor Tl again to resume the
threshold value correction operation. By repeating the
sequence of operations, the gate-source voltage of the
driving transistor T2 finally assumes the value of the
threshold voltage Vth. At this time, the anode voltage of
the light emitting element EL is Vofs - Vth £ Vcat +
Vthel.

When the signal line potential finally becomes the

signal potential Vsig, the sampling transistor Tl is
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power supply voltage is the high potential Vcc, the
light emi:.i:..ng element EL emts |light while

mai ntai ning the state upon signal witing. Also in
the present circuit, if the light emtting tine
beconmes long, then the -V characteristic of the

light emtting el enent varies. However, since the

gat e-source voltage of the driving transistor T2 is
kept fixed, the current flow ng through the Iight
emtting elenment EL does not vary. Therefore, even if
the -v characteristic of the light emtting el enent
Eturdet esn crgrties tot herdyi vuing icanalemtricdsg camd inmred itcg
flow and the Lum nance of the light emtting el ement
Ecodoestismtatydihg. senet hempr eSért, eaboer nearse sifneefixed
current flows to the driving transistor T2 after

t Preshdl of viaimee toer sevpiong tranwieskol @lvas usurned off
correction operation can he carried out rapidly. 33
FEG erdi thestridtiey andi ffesenthopagati onisegue wlenepfc
the display apparatus according to the enbodinent.. In
oFdetot emitaciidhtat eA ittt amgi Agsd direiesesuaesonhe
manner simlar to that of the timng chart shown in
Frelues afidgtediiohPPesnthrt hicopadathenlsegeetirtial
illustrated in FIG 6, the signal outputting order is
VUFE WEFn apenitorigophal opeiiftd ofiseguEhgegate-source

illustrated in FIG 7, the signal outputting order is
VBP%t%gﬁiOf the driving transistor T2 is fixed, when the

power supply voltage is the high potential Vcc, the light
emitting element EL emits light while maintaining the
state upon signal writing.

Also in the present circuit, if the light emitting
time becomes long, then the I-V characteristic of the
light emitting element EL varies. However, since the
gate-source voltage of the driving transistor T2 is kept
fixed, the current flowing through the light emitting
element EL does not vary. Therefore, even if the I-V
characteristic of the light emitting element EL
deteriorates, the driving current Ids continues to flow
and the luminance of the light emitting element EL does
not vary. In the present embodiment, since current flows
to the driving transistor T2 after threshold value
correction, a threshold value correction operation can be

carried out rapidly.

33



Vsig. Also in the present operation sequence, all of
the signal potential Vsig, stop potentiiai. Vini and
reference potential Vcfs are outputted at tease when
the power supply voltage is the high potential Md. In
the present operation sequence, potential setting is
carried out such that, when a threshold val ue
correction operation cones to an end, the stop
potential V.i.ni is inputted to the gate of the
driving transistor T2 so that the anode potential of

the |i.ght, eﬁ‘illﬁ@kfﬂﬁggﬂg dEEfgﬁanfnﬁpéﬁﬂfﬁonmﬁ@Quéﬁ&b
power suppl'y voltage is the |ow potential Vss. FIG 8

' bkwéﬁé ain?s%l%@ptabﬁﬁrgtiﬁi ef &¥r APQr abi BRe SASBERRG QT In
the display apparatus of the en:k;odim=.nt. In the

08@&@%'@5‘Eﬁ%ﬂﬂi@%@eoﬁnﬁiﬁitéhdﬁﬂ@%lnatrépﬁéﬁéﬂﬂﬁﬁio&ase
wherei n the anode potential of the light emtting

ehenest sfli 1cannet thercharged dimithg thert oswgat ent Fakb.
Vss within one horizontal period, also the threshold
val ug 3dowd.eCcithOle priapairat oparpetsodsddhlenice provi ded
divisionally. In the follow ng, the threshold value
c@il@@tr@mapﬁ&paﬂamien operatdranl ofitphet operatdeon is
sequence i s described. First, at the beginning of the
t ieeshol mml-u@inaor tecthenogreparat segupecé od (B)trated
the sanpling transistor Ti. is turned on when the
siignaLGl i he ttthe sigehér enceuipotrentoirdk rVos sVo s -a agubt
of the turning on
Vsig. Also in the present operation sequence, all of the
signal potential Vsig, stop potential Vini and reference
potential Vofs are outputted at least when the power
supply voltage is the high potential Vcc. In the present
operation sequence, potential setting is carried out such
that, when a threshold value correction operation comes
to an end, the stop potential Vini is inputted to the
gate of the driving transistor T2 so that the anode
potential of the light emitting element EL may not vary
when the power supply voltage is the low potential Vss.
FIG. 8 illustrates another different operation
sequence of the display apparatus of the embodiment. In
the operation sequence of FIG. 8, against a possible case
wherein the anode potential of the light emitting element

EL cannot be charged up to the low potential Vss within

one horizontal period, also the threshold value
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K the sampling transistor Ti, the gate voltage of the
driving transistor becones the reference potential Vo
s and the source voltage of the driving transistor T2
begins to drop toward the | ow potential Vss. After
| apse of a. fixed period of tinme, since the. power
supply changes to the high potential Vcc, if the
sanpling transistor Ti is turned off at this tine,
then there is the possibility that the light emtting
element EL may emt light. Therefore, the sanpling
transistor Ti is continued to be in the on state, and
i sorhentien nutkbprefrbtabtepetrhed (ot ént babvafled he signa
| i ne becones the stop potential Vini and the stop
peiehsiataMini I8 Ehpuielddwiogy hehgatkregfolicheadievi ng
transistor T2. This is correction preparation
SFeppFAE. PrritsPaErss)on Apeertidie ofarpki ARSrEEHIsi st or
T! is turned off, the power supply voltage changed
f EBATERES hylfigsstréRefal Vee to the | ow potential 35
Vss such that the sanpling transistor Ti is turned on
agai n wHerfsthe2potepit?edi B hetsFanarireshrdd yatlne
reference potential Vofs. By repeating this sequence
ofOTBPEF Bt FHEPAHRELSBUPREL VDI tHge OF FRABPHIRYI ng
transi stor T3 repeats the operation described above
wWEERREL Potenty a5 SWEERIWAR cH S he S Sé98Abuht™ hie® Hifgh.
otential zicc and drop anount _of %h

th low .
EBF ﬁf?%?e\&g§%ﬁﬁlﬁ&igg%ﬁwt|§s BaChSBthe? e turning on

of the sampling transistor T1l, the gate voltage of the
driving transistor T2 becomes the reference potential
Vofs and the source voltage of the driving transistor T2
begins to drop toward the low potential Vss. After lapse
of a fixed period of time, since the power supply changes
to the high potential Vcc, if the sampling transistor T1
is turned off at this time, then there is the possibility
that the light emitting element EL may emit light.
Therefore, the sampling transistor Tl is continued to be
in the on state, and is then turned off after the
potential of the signal line becomes the stop potential
Vini and the stop potential Vini is inputted to the gate
of the driving transistor T2. This is a correction
preparation stopping period (5a). After the sampling
transistor Tl is turned off, the power supply voltage is

changed from the high potential Vcc to the low potential
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Here, that the source potential of the driving
transistor rises when the feed line OS has the high
potential Vcc signifies that current flows through
driving transistor T2. in other words, since the gate-
source voltage Vgs of the driving transistor T2 is

hi gher than the threshold voltage Vth, it is
considered that the threshold value correction
preparation operation is carried out normally.
Therefore, the threshold value correction operation
caps beu@ardtad todr saapahd Vs raAeaeradicngl t s therned on
enbodi mrent of the present invention, the feed |ine DS
cafabe wsed wwenponkytisl tde tHeanehnaandideducttihen of
the cost of the panel can be achieved. Further, by

| ppEdténee tde esittaplpudent | @y Yepeatimy tihe sgakquehce hef
driving transistor T2 before the power supply becones
t bpe t oW quot,enthicalsoWsse Wéltdigd sifonak dthviesholmhnsdlstier
correction operation can. be carried out 36 nornally,
ang saodetpi dther epguaticy dederibed pors witdevemresstopl
stripes does not appear, According to the enbodi nent
ofithevhi@searite riiseeandtom; i de theht heeshiolad Walcuend
correction preparation period can be. divided, the
gahe-doer canownd] pdgehe’ leheodrenking Veanse stordeT¥ighn
be set higher than the threshold voltage of the
deaghngthemansi stor T2 within the i.hres old val ue

correction _reﬁaration peri od. , o
Here, that the source potential of the driving

transistor T2 rises when the feed line DS has the high
potential Vcc signifies that current flows through the
driving transistor T2. 1In other words, since the gate-
source voltage Vgs of the driving transistor T2 is higher
than the threshold voltage Vth, it is considered that the
threshold value correction preparation operation is
carried out normally. Therefore, the threshold value
correction operation can be carried out normally.
According to the embodiment of the present
invention, the feed line DS can be used commonly in the
panel, and reduction of the cost of the panel can be
achieved. Further, by inputting the stop potential Vini
to the gate of the driving transistor T2 before the power
supply becomes the low potential Vss, the divisional

threshold value correction operation can be carried out
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Consequent |y, enhancenent:: of the operation speed and
the definition cat; be inplenented. The display
apparatus a:cording to the enbodi nent of the present
i nvention has such a thin fil mdevice configuration
as shown in PIG 9. FIG 9 shows a schematic
sectional structure of a pixel fornmed on an
insulating sub.t;rate. As seen in FIG 9, the pixel
shown includes a transistor section (In FIG 9, one
TFT is illustrated) includ.ng a ri.ural.ty of thin
film transistors, a capacitor section such as a
storagely capatizueh gicthee| dkelitanhd ndekiighitemsti ng
section such as an organic EL el enent. The transi stor
seeevepnand ¢hetrdapacree? Rekctdrmeaare i:orcc:s on the
substrate by a TFT process, and the Ilght emtting
secti on ASFEHda89aho Bhy ke Emealteménthé so1eafintat ed on
the transistor section and the capacitor section. A
t FBHSPat et DPPSsithE threemetq dtaelUss cadreFedc® o t he
light emtting section by a bonding agent: to forma
f PARPPEAME}OD THE 19ds 5Payb%p<éfa‘f1a4% &%eAlBtﬁr BQeFie
enbodi ment _ i ncl udes such a di splay apparatus of a
nsa&F@g%y% t&fe ATVEEE: Eﬁ%ﬁes%r sT)éeffaiﬂn be| gpt fpigher
Re errin FI.G. 10, splay array section wherein
F‘araﬁl? t'gfh%ersha%%‘erfglaa% 'Sf nfe‘ivwrﬁrdlaﬁ bF gt T-FL T2
nsistor, a thin film

| e
ggb }?o?hél{kﬁﬁghQ}gl % qQﬁﬁﬁﬁ;%gﬁdpreparatlon period.

Consequently, enhancement of the operation speed and the
definition can be implemented.

The display apparatus according to the embodiment
of the present invention has such a thin film device
configuration as shown in FIG. 9. FIG. 9 shows a
schematic sectional structure of a pixel formed on an
insulating substrate. As seen in FIG. 9, the pixel shown
includes a transistor section (in FIG. 9, one TFT is
illustrated) including a plurality of thin film
transistors, a capacitor section such as a storage
capacitor or the like, and a light emitting section such
as an organic EL element. The transistor section and the
capacitor section are formed on the substrate by a TFT
process, and the light emitting section such as an
organic EL element is laminated on the transistor section

and the capacitor section. A transparent opposing
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integrated in a matrix, for exanple, on an insulating
substrate. A bonding agent is disposed such a nanner
as to surround the pixel array section or pixel matrix
section, and an opposi ng substrate of glass or the
like is adhered. to forma display nodule. As
occasi on demands, a color filter, a protective film
alight intercepting filmand so forth nmay be

provi ded on this transparent opposing substrate. As a
connector for inputting and outputting signals and so
f ort b fLamitshe gadt-shdes tond he ghpi %Rk t8i f@ysseGldnoByaad
vice versa, for exanple, a flexible printed circuit
(FRQ iR tprovicded onrihe padiespl ay nodule. The

di spl ay apparatus according to the enbodi nent of the

pr esent thavenkp DAy dasgdrdied albovee hase serftormboliiment
flat: panel and can be applied as a di splay apparatus

Of nc M@add HuS:18 acHikplappasinssusn ofani noduld elyie of a
wherein an 38 image signal inputted to or produced in
t bea€l gcigeonisC seappanarls. i 90 .di BpfayethasamIcrge; a
such, as, for exam ple, digital cameras, notebook
t ypep pey Sonaly cerpuber shergior taalpllereél ephoherisetls andh
video caneras. In. the follow ng, exanples of the
eliectudinic appavanis Eb swdneint,t ke tdispfaym dpparsastisr,
is applied are desc:r:i.bed. FIG 11 shows a
t el evisi Dnlrs etapiagiwhi cand heo famsbdirmentovfied a1dr esent
invention is app:l..ed. Refer .r .:.n . .
integrated in a matrix, for example, on an insulating
substrate. A bonding agent is disposed in such a manner
as to surround the pixel array section or pixel matrix
section, and an opposing substrate of glass or the like
is adhered to form a display module. As occasion demands,
a color filter, a protective film, a light intercepting
film and so forth may be provided on this transparent
opposing substrate. As a connector for inputting and
outputting signals and so forth from the outside to the
pixel array section and vice versa, for example, a
flexible printed circuit (FPC) may be provided on the
display module.
The display apparatus according to the embodiment
of the present invention described above has a form of a

flat panel and can be applied as a display apparatus of

various electric apparatus in various fields wherein an
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.Cto FIG 11, the television set includes a -_Front
panel 12 an image display screen 11 forned froma
f:.i.fter glass plate :1 and so forth and is produced
usi ng the display apparatus of the enbodi nent as the
i mage display screen 7.7. . FIG 12 shows a digita
canera to which the noodi:ncnt of the present
invention rs applied. Referring no FIG 12, a front

el evational view of the digital Canmerais shown on the
upper ,sde, and a rear elevational. view of the
digital canera is shown on the |ower side. The d:ig

t amaganeianshowputiedudesoanciohgediickipel ehsgtmonic
flash light emtting section 15, a display section 15,
a2RPpRdten teiispleyad swi dehimagshwicer a39 &ed stmmple,
forth. The digital canmera is produced using the
dilspiayl appriramt-usioGrlrPhE eribodiqrsvnags coeuEe sl ay
section. 16. FIG 13 shows a notebook type persona
cORpaketet Bl FUONE ERtEhanenbiuth retRiedt st hel priésent
cinvention is applied. Referring to FIG 13, the
ndCebBBk Y y REIFEYLESn AL EBRPR LT FHEWIPPRARFWRlelse gvhich
body 20, a keyboard 21 for being operated in order to
i TPEt ERRF ARSI TEY Ss 65t dpRhieh a1di §ssayisedtion 22
provi ded on a_body cover for .displaying an inage and
so : fortfG: FleSRABYROdKEIHPE1oPersbnaf EokFUtErR i s
pro uged usiqgtﬁpe display,qﬁganatus

odiment o e present’invention is applied. Referring
to FIG. 11, the television set includes a front panel 12,
an image display screen 11 formed from a filter glass
plate 3 and so forth and is produced using the display
apparatus of the embodiment as the image display screen
11.

FIG. 12 shows a digital camera to which the
embodiment of the present invention is applied. Referring
to FIG. 12, a front elevational view of the digital
camera 1is shown on the upper side, and a rear elevational
view of the digital camera is shown on the lower side.

The digital camera shown includes an image pickup lens, a
flash light emitting section 15, a display section 16, a
control switch, a menu switch, a shutter 19 and so forth.
The digital camera is produced using the display
apparatus of the embodiment as the display section 16.

FIG. 13 shows a notebook type personal computer to
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of the enbodi nent as the display section 22. FIG 14
shows a portable term nal apparatus to which the
enbodi ment of the present invention is applied.
Referring to F.G 14, the portable term nal apparatus
shown in an unfol ded state on the left side and shown
in a folded state on the right side. The portable
term nal apparatus includes an upper side housing 23,
a lower side housing 24, a connection section 25 in
the formof a hinge section, a display section 26, a

Swﬁl&h SHAYmSBG AR 27, tife RiGlwne hhobte 28 & caperiad.

29 and so forth. The portable term nal apparatus is

pﬁQPQEPﬂqd‘J%ong‘Ibhel3d' SR Yo raRRKALYSe Obc £dthal computer
nbod:i.:%ient: as the sub display section . 27. FIG

1§h§M%@uw&eg 68H%r 20} 02 Whithatrhe2 1 enbodident of

the present invention is applied. Referring to FIG

18petheeyideo camerd shown dilaudessaahodyo Seati,on
30 and a lens 34 for picking up an i mage of an 40

| FBge1 £ kiR 10k eet pravsded tdrstoposwi tete 35 d0r i mage
pi ckup, a nmonitor. 36 and so forth provided on a face
ofiisphey bofyurseabibenad@ whiddrths diieat@dbooar wapdl y.
The video canera prc?a.aced using the display
appasatas @afmputhe esbpdbamrdd as inke thenitorlB36.apshirkeus
a pre:erred enmbodi nent of the present invention has
beentdesatbidadchensi g specdisclayespeisuch? .

FIG. 14 shows a portable terminal apparatus to
which the embodiment of the present invention is applied.
Referring to FIG. 14, the portable terminal apparatus is
shown in an unfolded state on the left side and shown in
a folded state on the right side. The portable terminal
apparatus includes an upper side housing 23, a lower side
housing 24, a connection section 25 in the form of a
hinge section, a display section 26, a sub display
section 27, a picture light 28, a camera 29 and so forth.
The portable terminal apparatus is produced using the
display apparatus of the embodiment as the sub display
section 27.

FIG. 15 shows a video camera to which the
embodiment of the present invention is applied. Referring

to FIG. 15, the video camera shown includes a body

section 30, and a lens 34 for picking up an image of an
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description, :is for,:..1l.ustrative purposes only,
and it is to be understood that changes and

vari ations may be made w thout depart:.r:q from
i:.ne spirit or scope of the follow ng clainms. 41 WHAT
IS CLAIMED IS: _. A display apparatus, conprising: a
pi xel array section; and a driving section.; the pixe
array section including a plurality of: scanning

| i nes di sposed along the direction of a row, a
plurality of sign,|l lines disposed along the direction
of a columm, a plurality of pixels disposed in rows
andageopimmne atbjglcaces atawhisivrd BeriscanBbngot i mesyeand
the signal lines intersect with each other, and a
pbickhpt ya romifteed 36i ars &b shosad provpdedl bela ttadchef
scanning lines; the driving section including a
s&hAnkedy otectsivec88siherly supplndatgdafeoneradly si Ghal
to the scanning lines with a phase difference of a
hoifgentalefrerisogroducsd| eeinr ther ddgpphyi appravetivmpd
si gnal having a signal potential, which changes over
b§g@e%ﬁb%ﬂr@fﬂ§r éfcehporenital ¥nd a signal potential

W thin each horizontal. period, to the signal I|ines,
and a pdherdesappryieored SR Pagtachowes BIRFFNE

vol tage, which changes over between a high potentia
anBvValF oo piteRERR ARF ERiPe@dtHng specific terms, such

description is for illustrative purposes only, and it is
to be understood that changes and variations may be made
without departing from the spirit or scope of the

following claims.

41



hori zontal period, commonly to the feed |ines; each of
the pixels including a sanpling transistor connected
at one of a pair of current termnals thereof to an
associ ated one of the signal lines and at a control 42
term nal thereof to an associ ated one of the sc |ines,
a driving transistor connected at one of a pair' of
current termnals thereof, which .serves as a. drain
side, to an associated one of the feed lines and at a
control termnal thereof, which. serves as a :1'a.te,

"fafr e lherh rqne of the current termnals of t:he
sanp: L:1nu transistor, a light emtting el ement

connect gd t§<§hﬁha9ngﬁg%rgﬂgslqgﬁﬁﬁggigggninals of the

driving transistor h serves as a source Side,

and a stopage; capag) t-+qenneghgd between the source
and the gate of the driving transistor; the sanpling

transi stoy beiRg sauded ;on, wheEl the associated feed
l'ine has the | ow potential. and the associated signa

l'ine hasnthgiref esence fetephi ahcliding eSpansalioytae
control signal to carry out a operation of setting the

gat&en®fnd he ndisi MiiBgotEansi &lg Ithe tortbeisefer encew, a
potential and setting the source cli: i:h.e driving

t paasd BLOF JfO stib@al ovi pos entdalsiedt heosangite nfirection of
transi stor carrying out a correction operation of
Wai tbngng, threskal doyobt agiecadfs thepdsedi g rows and
columns at places at which the scanning lines and the
signal lines intersect with each other, and a plurality
of feed lines disposed in parallel to the scanning lines;
the driving section including a scanner for
successively supplying a control signal to the scanning
lines with a phase difference of a horizontal period, a
selector for supplying an image signal having a signal
potential, which changes over between a reference
potential and a signal potential within each horizontal
period, to the signal lines, and a power supply for
supplying a power supply voltage, which changes over
between a high potential and a low potential within each
horizontal period, commonly to the feed lines;
each of the pixels including a sampling transistor

connected at one of a pair of current terminals thereof

to an associated one of the signal lines and at a control
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transi stor into the storage cape:-.tor ...,.nnec:ted
between. the gate and the source of the driving
ransist :r within a period after the potential of the
associ ated feed |ine changes over fromthe | ow
potential to the high potential- 43 after the
preparation operation is carried out until the
sanpling transistor is turned off in response to the
control signal; the sanpling transistor being turned
on in response to the control signal when the

associ ated feed line has the high potential and the
assonimd edclsimgndl thi ap hasodirtedsiograbf pohentdaaln itney
wite the signal potential into the storage

capaes Ltordrivhiegdtirenags toansirstearteduppl ynagodra \aig of
current corresponding to the signal potential witten
i purhent stemdgeleapackeof, twhidie slkeirght esi ¢ tdrmgin side,
element to carry out a light emtting operation. 2.
The & sp$ascigdpar anasolctior diqry tldnekaind 72t a wherteion
t he sel ector changes over the inmage signal anong

t heeeital dhetiaedl udhhgh asstvis Pet entirak, | owethe dretrhe
reference potential in ::r<idit :i.crt to the

r ererehcere porresnitakeangnd e &f gigl spopehty at radaisiter,
each horizontal period, and the sanpling transistor
rdapetdit v tdaox rhsmeut ceme Eedr &6t £BAT opes AAf dre

time-divisionally anal separately , _
current terminals of the driving transistor which serves

as a source Side, and a storage capacitor connected
between the source and the gate of the driving
transistor;

the sampling transistor being turned on, when the
associated feed line has the low potential and the
associated signal line has the reference potential, in
response to the control signal to carry out a preparation
operation of setting the gate of the driving transistor
to the reference potential and setting the source of the
driving transistor to the low potential;

the sampling transistor carrying out a correction
operation of writing a threshold voltage of the driving
transistor into the storage capacitor connected between
the gate and the source of the driving transistor within
a period after the potential of the associated feed line

changes over from the low potential to the high potential
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within a plurality of horizontal periods and applies,
in each of the correct:Lon operations, the stop
potential to the gate of the driving transistor after
the application of the reference potential to stop
the correction 44 operation, . The display apparatus
according to claim2, wherein the stop potential is
different fromthe low potential by a voltage | ower
than the threshold voltage of the driving transistor.
4. The display apparatus according to claim 2,

woer ef ntﬁg]% alcAgnt B?ﬂl_sétc'it&{ 1&PRLEeSeq 8bt€rudthe the
preparation operation, the stop potential to the gate
OEamﬁ{@hé“ﬂfQﬂglsQ%EeEE'@ﬁrﬁé&tdf&”igfﬁegpgn§g|ﬁﬂ NGhe
transistor. 5. The display apparatus according to
ckahitdy sierein the scanner turns off, after the
witing operation, the sanpling transistor to start

the |ighte aRbiing OREIALIOR BBUnGheNrddd % ah, réBgonse
sanpling transistor to wite a predeterm ned

petephd abodd M tNYnadseneh atred sisgraktbiingedd tihe gase
of the driving transistor to stop the emi ssion of

| kgbthodh thecdrtghtl aeal thé ngs slEn@rY. sbgndhel displaay the
apparatus according to claim5, wherein the |ight
el hhango&laEnil its eennectied sitgriahe poanodeal hierteofthieo
the source of the driving transistor and

storage capacitor;

the driving transistor supplying driving current
corresponding to the signal potential written in the
storage capacitor to the light emitting element to carry
out a light emitting operation.

2. The display apparatus according to claim 1,
wherein the selector changes over the image signal among
three levels including a stop potential lower than the
reference potential in addition to the reference
potential and the signal potential within each horizontal
period, and

the sampling transistor repetitively carries out
the correction operation time-divisionally and separately
within a plurality of horizontal periods and applies, in
each of the correction operations, the stop potential to

the gate of the driving transistor after the application

of the reference potential to stop the correction
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at the cathode thereof to a predeterm ned cat hode
potential, and the predeterm ned potential is |ower
than the sum of the threshold voltage of the |ight
emtting element 45 and the threshold voltage of the
driving transistor to the cathode potential. 7. The
di spl ay apparatus according to claim®6, wherein the
sel ector supplies the reference potential as the
predeterm ned potential to the signal lines. 8. The
el ectroni c apparatus, conprising a display apparatus,
including; a pi el array section; and a driving sec;
- PBAraEHeE pi xel array section including a plurality of
scanning lines disposed along the direction o:f. a
r ow, a_qblu?%@iQSPRﬁaYS@@ﬁaFaFPﬁe%c%ﬂﬁﬂﬁﬁ§e§°aFéﬂ§mt%e
direction of a colum, a plurality of pixels disposed
i HheB9sl aitP SCGPuRRSSPFhtest atdifificcRnthér SR afitf NPw
lines and the signal lines intersect with each other,
aﬁat%lmf:ﬂ%]r Y ty VO fagpebev ey rFétandité’ﬁo§€He?}h°Jd%lr‘é9]1té‘lge
to_the scanning lines; the driving section including a
s@anht ForvirgucEessivePY - suppl ying a control signal
to the scanning, ., lines with a phase djfference of a
hor | zZontial BT I BEPIEY SEPBERBIE T Gr LAY R A T rige
Sbgg?éigu%ﬂéuég%pihggaLransistor applies, after the
preparation operation, the stop potential to the gate of
the driving potential to turn off the driving transistor.

5. The display apparatus according to claim 1,
wherein the scanner turns off, after the writing
operation, the sampling transistor to start the light
emitting operation and then turns on the sampling
transistor to write a predetermined potential from the
associlated signal line to the gate of the driving
transistor to stop the emission of light of the light
emitting element.

6. The display apparatus according to claim 5,
wherein the light emitting element is connected at the
anode thereof to the source of the driving transistor and
at the cathode thereof to a predetermined cathode
potential, and

the predetermined potential is lower than the sum

of the threshold voltage of the light emitting element
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potential, which changes over between a reference
potential and a signal potential wthin each

hori zontal period, to the signal lines, and a power
supply for supplying a power supply voltage, which
changes over 46 between a high potential and a | ow
potential within each horizontal period, commonly to.
the feed lines; each of the pixels including a
sanpling transistor connected at one of a pair of
current termnals thereof to an associated one of the
shghalnd ines ard galoa: SoNtd Ol het Al . t theyieafrt ecan
assocl ated one of the scanning |lines, a driving

t tRRsEstiyacoreated;at one of a pair of current
termnals thereof, which serves as a drain side, to

an assogci ateg ohesAfa vt Bephestud i as randgatoactoHit ral
term nal. Wereof, which serves as a gate, to the other

oRge Pl id henCwanentotesmbprd & et hersaspté Ngptential as
transistor, a light: emtting el ement connected that

0BBe Op rddter e rélik@Nbot enfidal to afhet Begdal vinges.
transi stor which serves as a source Side, and a
st or age scapaigd tdre @onect edpabetweercdrpeisongce and
the gate of the driving transistor; the sanpling
transi stzodibeilag spwaectwen, inwkéndihe: associ ated feed
line has the | ow potential and the associated signa
i ne has theeleterence=qpdtoent ral, in response to the
control signal to carry out a preparation
a driving section;
the pixel array section including a plurality of
scanning lines disposed along the direction of a row, a
plurality of signal lines disposed along the direction of
a column, a plurality of pixels disposed in rows and
columns at places at which the scanning lines and the
signal lines intersect with each other, and a plurality
of feed lines disposed in parallel to the scanning lines;
the driving section including a scanner for
successively supplying a control signal to the scanning
lines with a phase difference of a horizontal period, a
selector for supplying an image signal having a signal
potential, which changes over between a reference
potential and a signal potential within each horizontal

period, to the signal lines, and a power supply for

supplying a power supply voltage, which changes over
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operation of setting the gate of the driving

transistor to the reference potential and setting the
source of the driving transistor to the | ow

potential; the sanpling transistor carrying out a
correction 4 '; onerat:i.on of witing a threshold
voltage of the driving transistor into the storage
capacitor. :onnected between the gate and the source
of the driving transistor wwthin a period after the
potential of the associated feed Iine changes over
fromthe |low potential to the high potential after

t betpeepax atigin popenatikdbnandra ileg gutteuntial tvihehin each
sanpling transistor is turned off in response to the
contripbnsigrariodhe commphingtd ridresifsedr Lbeesg t ur ned

on in response to the control signal when the

associ ateedhf eédthe neitelss imvd ukiigh posemitlialg dmdnshetor
associ ated signal line has the signal potential to
werneeehed sitgreale Pt enphal dhtoindeat Seomagels thereof
capacitor; the driving transistor supplying driving
cPr ent as¥tirdssoraengft bhe hel Figgndlingst endi at awgantewl
in the storage capac.i.t:or to the Ii%ht emtting
elF8RBhR2 OCheOf teuBnafsgmtatar ienglopleas¢ming A
driving method for a display apparatus which _includes
alprrél %qulwl@é}cttiréﬁsaﬁgoa RIATTGIseét PBfA, of he pair of

pi xel array section including a plurality of scanning
current terminals thereof, which serves as a drain side,

to an associated one of the feed lines and at a control
terminal thereof, which serves as a gate, to the other
one of the current terminals of the sampling transistor,
a light emitting element connected to that one of the
current terminals of the driving transistor which serves
as a source Side, and a storage capacitor connected
between the source and the gate of the driving
transistor;

the sampling transistor being turned on, when the
associated feed line has the low potential and the
associated signal line has the reference potential, in
response to the control signal to carry out a preparation
operation of setting the gate of the driving transistor
to the reference potential and setting the source of the
driving transistor to the low potential;

the sampling transistor carrying out a correction

47



i nes disposed along the direction of row, a plurality
of signal |ines disposed along the direction of a
colum, a plurality of pixels disposed in rows and
colums at places at which the scanning lines and the
signal lines 48 intersect wth each other, and a
clura..ty of feed lines disposed in parallel to the
scanning lines, the driving section including a
scanner for successively supplying a control signa

to the scanning lines with a phase difference of a hor

;8 Lasey é)r?,rd.f_o%ri@inﬁea' et Un 1 voIWRBL Y AG 1A driTRG8 g

nal having a signal potential, which changes over
bet weens @ efglenee Pobenid alagnd tar shahabtRotRtiah
wi thin each horizontal period, to the signal |ines,

apde agponelnSURR! %¥ofi0ke SUPPhe/ IdrivAdgat PONET st SURRkYin
vol tage, which changes over between a high potentia

apdpari ey patanthal pwtbht e each dher kzest adtedefdead,line
conmonly to the feed lines, each of the pixels

| BehHEE OGS P Bt LaMSpSiarticannected riglonetehtaal
pair of current termnals thereof to an associated one
ohftehecisd ghalpalraResnasgle pdt forcdnt cak ri ed nowalurtthiar ebk
to an associated one of the scanning lines, a driving
t sanpl shPreeoniecvediat toneedfofd pai resporsk rientthe
term nal s thereof, which serves as a drain side, to an
assncraleﬂignua;of the feed |lines and at a control
term nal thereof, which serves as a gate, to the other
the sampling transistor being turned on in response
to the control signal when the associated feed line has
the high potential and the associated signal line has the
signal potential to write the signal potential into the
storage capacitor;

the driving transistor supplying driving current
corresponding to the signal potential written in the
storage capacitor to the light emitting element to carry
out a light emitting operation.

9. A driving method for a display apparatus which
includes a pixel array section and a driving section, the
pixel array section including a plurality of scanning
lines disposed along the direction of a row, a plurality
of signal lines disposed along the direction of a column,

a plurality of pixels disposed in rows and columns at

places at which the scanning lines and the signal lines
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one the current termnals of the sanpling transistor,
a light emtting el enent connected to that one of the
current termnals of the driving transistor which
serves as a source Side, and a storage capacitor
connected 49 between the source and the gate of the
driving transistor, the driving nmethod conprising the
steps of: turning on the sanpling transistor, when the
associ ated feed Iine has the | ow potential and the
associ ated signal line has the reference p_:tent:ial,
in response to the control signal to carry out a
pieparag¢lorvitdpenghi ophotf, send inglutelyareodbffadre lines
driving transistor no the reference potential and

st EPPged hiet swuiedéd edf tehehe dgr¢arimigot Lansk st Bre tdrirteg

| ow potential; carried out by the sanpling transistor
0P CERHPYi FRF L WinJaac 6FRRRET o‘«ypromteﬁéhv YtsuRplying a
threshol d volta of the driving transistor into the
sEePaER chipHE g‘ro tagnpedtetPbetieen i he faRr¥hd t he
source of the driving transistor within a period

changes. over fron1the | ow potential.. to the hig
pBPE%JrYJaIFg &1 erePReSpPRpar Ao @péllgfl?énp?’éemb]aﬂlrﬂ ed
éb nt|I t he sanplk?gwtran3|stor is turned off in

N gha s “PRFNGD Fie 2nt @

tra tor re onse to e cont
B b e "ashhe! G708 e drhe REET i to the

51gnal lines, and a power supply for supplying a power
supply voltage, which changes over between a high
potential and a low potential within each horizontal
period, commonly to the feed lines, each of the pixels
including a sampling transistor connected at one of a
pair of current terminals thereof to an associated one of
the signal lines and at a control terminal thereof to an
associated one of the scanning lines, a driving
transistor connected at one of a pair of current
terminals thereof, which serves as a drain side, to an
associated one of the feed lines and at a control
terminal thereof, which serves as a gate, to the other
one of the current terminals of the sampling transistor,
a light emitting element connected to that one of the
current terminals of the driving transistor which serves

as a source Side, and a storage capacitor connected
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hi gh potential and the associated signal |ine has the
signal potential wite the signal poteniial into the
storage capacitor; and carried out by the driving
tran:s.i.stor. supplying 50 driving c;a rren' cor..re

rpo:o:3t :g to the signal rotenttel. witten ie for
ge ca.racitor to tre Light emtting e Lernen:. 'to
carry cut _ light emt-in- q operation. 51

between the source and the gate of the driving transistor,
the driving method comprising the steps of:

turning on the sampling transistor, when the
associated feed line has the low potential and the
associated signal line has the reference potential, in
response to the control signal to carry out a preparation
operation of setting the gate of the driving transistor
to the reference potential and setting the source of the
driving transistor to the low potential;

carried out by the sampling transistor of carrying
out a correction operation of writing a threshold voltage
of the driving transistor into the storage capacitor
connected between the gate and the source of the driving
transistor within a period after the potential of the
associated feed line changes over from the low potential
to the high potential after the preparation operation is
carried out until the sampling transistor is turned off
in response to the control signal;

turning on the sampling transistor in response to
the control signal when the associated feed line has the
high potential and the associated signal line has the
signal potential to write the signal potential into the
storage capacitor; and

carried out by the driving transistor of supplying

50



driving current corresponding to the signal potential
written in the storage capacitor to the light emitting

element to carry out a light emitting operation.
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