DI SPLAY APPARATUS, DRI VI NG METHOD FOR DI SPLAY
APPARATUS AND ELECTRONI C APPARATUS CROSS REFERENCES
TO RELATED APPLI CATI ONS The present invention contains
sub e:ct matter related to Japanese Patent:.
Application J}? 2008-021053 filed in the Japan Patent
O fice on February 4, 2008, the entire contents of

whi ch being incorporated herein by reference.
BACKGROUND OF THE INVENTION 1. Field of the invention
This invention relates to a display apparatus of the
active matrix type where.=..n a light emtting el enent
| SDUSREAY APPARATEE , aPRIVAING iIMETHPDNEOROUI SRPLAY AHPNRAFYS
apparatus of the type described. The present invention
relates al so t o ANDcERBECTRONIE HRPARATUS whi ch incl udes
a display apparatus of the type described. 2.
Description of the Related Art In recent years,

devel opnent of a display apparatus of the planar
sERPSP URF ot GEpp & OWRFE EAT IS AP BT CAIGaNBc Eh

(el ectrol um nescence) device as a light emtting

el ement Ther peeeanhgl efRtigen cankyinTheuligrmine tEer
device utilizes a phenonenon that, if an electric
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organic thin filmemts light_ .. Since the organic EL
déviee 1% S veRanpyahant dppliCatirofehsreageti 8, the

than, 10 V, the power ) ,
entire contents of which being incorporated herein by

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



consunption of the same is low. Further, since the
organic EL device is a Self -i7,:mnous daV__Ice which
itseif emts light, it desires no illumnating nenber
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 approximtely
several is anad very high, an after-inage upon
di splay of a dynami c picture does not appear. Among
ahsplay apparatus of the flat self-Lumnous type

erei n, an qrgani vice s uged { I X8l £8;
d?g%f%?f_i gtpopaarn at% gggglﬁrt ﬂ{eel agfte""l yé rlﬂratsgl 1;2111%3 &p@g\ﬁﬁecr giﬁrﬁn
(010 400 L3RR SLANS ARNAChEYSn £ GIPIHS136C1 § Ok iBikn
inTan “integrated relationshipin pixels is being
dﬁveégﬁﬁgﬂjgg%ﬁgﬁtbS?{é&é Aufdatngg! 1ol Wmneusdiespl ay
apﬁarat 0 the active matrix type is dis.dosed, for
eéggpdé@ti'&, lapanese kat ent; dai drQpaNosence the
2 - B56, 2003-271095, 2004-133240, 2004-029791,
2996&9&?@&?CQHQCgogg'g5§§g@d4mﬁh6hs23e§§@£ﬂ&ﬁkﬁﬁ&k¥elf
shows an exanple of an existing active matrix display

appat at syhdefier kkBYrt s ndliG1ud3natheg dh&fdady and can be
appar atus shown includes a Pixel. array section 1 and

arpent®hes al drijviengrsectéditedTheight ving s esiduoed
i ncludes a horizontal selector 3 and a wite scanner

4 nThenpixel Fartayr sestidn thei Bebpetese apepldubal thy of
signal lines SL exuend:i.ng along the direction of a
cekyanianch aigylidealibt yppfoso@nrilyg skivaesl ps and very
high, an after-image upon display of a dynamic 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, 2004-093682 and 2006-251322.
FIG. 23 schematically shows an example of an
existing active matrix display apparatus. Referring to
FIG. 23, the display apparatus shown includes a pixel

array section 1 and a peripheral driving section. The



W5 extending along the direction of a raw. 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, nerely one pixel 2 shown in FIG 23.
The wite scanner 4 includes a shift register which
operates in response to a clock signal ck supplied
thereto fromthe outside to successively transfer a
start pulse sp supplied thereto simlarly fromthe
outside to output a sequential control signal to the
seapnt g 49te OMEInThedhora ZomtiglonselleeebecBor suppld es
an image signal to the signal line EL in _ synchronism
WERtE hecarngg dequilift iRdixescamrprgsoftitie 1 winiclades a
scanner 4 side. The flxel 2 includes a sanpling

t PARSE Stlor off Slénaér ey 1 ardiesrddroTelord st age
capacitor O _and a light emtting elenent EL, The
d?liLW‘ﬁ‘tlerf aPr‘rFsiasFellufFQ 7d o th’éalpté’haﬁn%‘l:arf%ﬂd@ amrgs
is connected at the source thereof, which is one of
clif r @Rt ENH RAr89 o dkﬁﬁﬁﬁlQ§Jﬁ§I? FPHe Pamdxst thes
drain thereof, which is the other current t er m nal

t 8T ERRSTF gt e mLEEPNYt et erehteaE R OFhear P49yt 31mes SL
transi stor T2 connected at. the gate thereof _ﬂ@
a*Bontidt terendfrathereotinto W%hé“%?@ﬁ%? 1 §E"Ch

t hrou t he anpll transistor Ti. Th

t?‘éﬁ%g st gft o ?E tFe cFSnBBE?Fﬁ"ga’?‘ﬁ”}ge%p&%le 0°%°
CSQ%&?' SI n%%wn in FIG. 23. The write scanner 4 includes
a shift register which operates in response to a clock
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 SL 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 the 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



supplied thereto fromthe wite scanner 4 and sanpl es
and wites an inmage signal supplied fromthe signa
fine St into the storage capacitor C. 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 ids to

the |.i.ght emtting element EL. Consequently. the
light emtting element LL emits [light with |um nance
corresponding to iinmage signal. The gate voltage Vets

{E%ﬁéﬂ\!a‘é @ Rateptjalcal tihergatgrWhd d&f erngnee 19

e source. The driving transistor T2 operates in a

satupat Lon « J189ihaf. ARt he delakl Qﬂﬁﬁép_fEﬂéM%QﬂthQéugh
gate voltage and the drain current Ids is represented

byt he, 4,01 | QMNG L s¢haEACEEr | $hiCs8h $i:@Rshd8or T1
i e B e SR AP M AR s or 11 19

of c fid Vd NE ARSI SHO . WihnhsChanaebomt 86 h Hfgriahe
driving transistor, L the channel Iength of the

dsh¥bNOed ranSe o0k rofOXhd NerigRt @ chRsekat i s JaayRes and
capaci tance per unit area of the driving transistor,

apdiM b 4 iheret BRgshOl sumol tcageroh the srgnding ide ST,
transistor. As can be apparently seen fromthe
chatacties i sidragexpapasi omy sthenThbed tivMing renanst st or2
T2 operates in a saturation region, it functions as
arec€ORSs andt aliler gAte SOt Whittle Swppki esgridie vdriatkn
current
in the storage capacitor Cl as a gate voltage Vgs and
supplies drain current Ids to the light 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)u(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



iIds in response to the gate voltage Vgs. FIG 24
illustrates a voltage/current characteristic of the
light emtting elenent EL. in FIG 24, the axis of
absci ssa indicates the anode voltage V and the axis
of ordinate indicates the driving current Ids. it is
be noted that the anode voltage of the Ilight emtting
elenent EL is the drain voltage of the driving

transi stor T2. The current/voltage characteristic of
the light emtting elenent EL varies wth tinme such
that the characteristic curve thereof tends to becone
| égsnstieepr asAti nenpassanarkhelef eeen £men tfe t he
driving current: Ids is fixed, the anode voltage or
dehppacoetigcic eMprasbésn, |whdrhither egardng st e itder T2
driving transistor T2 in the pixel circuit 2 shown in
FPGer2Bepper at estiuwagiogateyian,ontr égnonians Tam
supply driving current: ids corresponding the gate
vebPtagenVgsiinendgs gectricoevlofclt meipplaeisathendtdin drainent
vol tage, the em ssion |light |um nance can be kept

f LRedip rrespuds e ohet tete i veltadep&adent vari ation of
the characteristic of the light: e:mita:..nc7

el enent TEG- BRGL128ssrws andohérgexamprentof an
existing pixel circuit. Referring to FIG 25, the
pFRBFAGT kA S RGwiyhedi £ 91t erit Triom ehanedeskri bdd FIG.
herei n-above with reference to FIG 23 in that the
dffvi P taeitsiodt é‘PS‘FESF’% otigrtes kéeparefaniiel tadpd

but of the N-channel X From a
and the axis of ordinate 1nd1cates the driving current

Ids. It is to be noted that the anode voltage of the
light emitting element EL is the drain 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 becocome
less steep as time passes. Therefore, even if the driving
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. 23 operates in a
saturation region and can supply driving 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.



fabrication process of a circuity is frequently
advantageous to form all transistors which conpose a
pi xel from N-channel transistors. SUWAP, Y OF THE
INVENTION In the. existing pixel circuits shown in
FIGS. 23 and 25, the driving transistor T2 operates
in a saturation region to control. the driving

current to be supplied to the light emtting el enent
EL. However, a thin filmtransistor used as the
driving transistor has a dispersion in threshold

vol tage gYg:h 25 B 11¥ dhler ASamBPPAS £ (5QBLERE pixel
transi stor characteristic expression given

h@{f&@@ppv erbfrddiapers oBsextst st he rctihteshohd is
voltage Vth or the nobility i, then the output

C?fff%erl’éjsfr%ims RELS eées@f‘ﬁoédq eletbonepotdey UM faraityce
0 the screen inmage i s damaged. Therefore, a

CPY. kici QW ati +0A+ bas oMoy ¥rheenspspposed waer eien
a threshold voltage correction function or a nobility

COrkefldithre1 WyRet bah Of tre dr-HcwhAgelrapsd St @komsa
i ncorporated in each pixel. The pixel circuit shown.

| Balbt a2 0prd2eks obasi €atduitf,onfedsf fosydemrly
transi stors, one capacitor and one light emtting

eheiBitagdiey eca rbneshol graral fsages ebitlectdngvse a

function or a nobility correction function is

. p1€OI . Proni Al—dRdnwel ht saedisteoreanpar atively sinple

circuit: configuration as just described, it is

necessary to scan the potential of the power: supply

in accordance with
SUMMARY OF THE INVENTION

In the existing pixel circuits shown in FIGS. 23

and 25, the driving transistor T2 operates in a
saturation region to control the driving current to be
supplied to the light emitting element EL. However, a
thin film transistor used as the driving transistor has a
dispersion in threshold voltage Vth or mobility u. As
apparent from the transistor characteristic expression
given hereinabove, if a dispersion exists in the
threshold voltage Vth or the mobility u, then the output
current Ids disperses, and therefore, the uniformity of
the screen image is damaged. Therefore, a configuration
has commonly been proposed wherein a threshold voltage

correction function or a mobility correction function of

a driving transistor is incorporated in each pixel.



i ne-sequential scanning of scanning |lines. Therefore,
it 1is necessary for a peripheral driving sect ion of
We display apparatus to include a drive scanner. for
scanning power supply lines for individual rows of
pixels in addition to a horizontal selector or signa
seLector for driving signal lines and a wite scanner
for scanning scanning lines, ALL of the signa
selector, wite _;anner and drive scanner are
basically formed froma shift register and include a
signal outputting section for each of stages of the
shift rdgiesperebhtthecor respandnt 8I6nd: ¥idudl5 del ums
or row of pixels. However, if the nunber signal |ines
obastanmhl ngfdrinrels firnor eas esyartshert oalss o ohhecampadiarorofand
out put stages of the shift register increases,

resal tiglgt dmititiogeasement ci Weere gcehecgiolichgoltage
peri pheral driving section. The increase of the
cicptugtt swal faingft iohe orperighieridly doirvengisecfiwmortion is
increases the circuit area of the peripheral driving
séocpopevTchyiltg enchhe paneragnidelpr esspse t driercarida
of a pixel array section which conposes the screen as
mGehfiguevrfdrg@sr duisdndescedatonliye kRoRACARBRET T@rFcan
output stage of a shift register is commonly used for
athpl BP B typ lofo fsitRaPOrF Ael It Ys dRNACRG T Hipnes Tith
order to cope with. the probl em described above. For
exahprecquendpaies€2PatBat O L ai RrOpey None2006 T esepe, it

proposes a . Lo .
is necessary for a peripheral driving section of the

display apparatus to include a drive scanner for scanning
power supply lines for individual rows of pixels in
addition to a horizontal selector or signal selector for
driving signal lines and a write scanner for scanning
scanning lines.

All of the signal selector, write scanner and drive
scanner are basically formed from a shift register and
include a signal outputting section for each of stages of
the shift register which correspond to individual columns
or row of pixels. However, if the number of signal lines
or scanning lines increases, then also the number of
output stages of the shift register increases, resulting
in increase in circuit scale of the peripheral driving
section. The increase of the circuit scale of the

peripheral driving section increases the circuit area of



system wherein a signal line is commonly used for a

plurality of pixels. By the system an output stage of
a shift register incorporated in a signal selector
for driving signal lines can be used common.;; by a
plurality of pixel colums, and reduction in circuit

scal e, reduction in circuit area and reduction in

rcui. t; cost can be anticipated as nuch.

Natural ly, although in Is advantageous for reduction
of the cost to reduce the nunmber of signal Ilines, is

SEADi bLeAMed0 AeLENE COPTR, URR 0080 oR YR IH:Head8nd

regi ster on the scanning line side’in

gg?sgsgg anhance U%eacsﬂepeermrymge%ieﬁ fhech dsplbays
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paratus, Particularly wth regard to power supply

knessored.eed Liegs for supplying power to the

i xel's, the outputting sections or output buffers of

he driyecseapnes:haverd edgchoyMmeoih whd arigeadeyhegut
ize in 9 order to stabilize the current supplying

PawBhe of\Cé3Qﬁfliﬂ%:9|r)égi%8feis§irbdMIoﬂl1§/ butferoofa a drive

scanner is provide

P
a

correspondi ng to each row of

bxeks1asy id¥ thgnaexishbngoappamating, 1ihes oot upaldrofo
rea of the drive scanner increase This is a subject

t eobe soOtivethaMieo®leit destensged dbovachi Bve axadptt on
of the cost and the scale of the display panel.

T

bepehese, rdterfesiaiabbpet oNgr oviocde 2a1dR8pbagposes a
system wherein a signal line is commonly used for a
plurality of pixels. By the system, an output stage of a
shift register incorporated in a signal selector for
driving signal lines can be used commonly by a plurality
of pixel columns, and reduction in circuit scale,
reduction in circuit area and reduction in circuit cost
can be anticipated as much.

Naturally, although it is advantageous for
reduction of the cost to reduce the number of signal
lines, it is significant to achieve common use of an
output stage of a shift register on the scanning line
side in order to enhance the cost performance of the
display apparatus. Particularly with regard to power
supply lines or feed lines for supplying power to the
pixels, the outputting sections or output buffers of the

drive scanner have to be formed in a large device size in



apparatus wherein reduction in size of a periphera
driving section can be achieved. To this end,
according to the enbodi ments of the present

i nvention, an output stage, that is, an output
buffer, a drive scanner for driving power supply
lines or feed lines is used commonly for such power
supply lines. Mure particularly, according to the
enbodi nents of the present invention, there is

provi ded a di splay apparatus including a pixel array
section, and a driving section, the pixel array
sectlieonto igtclbidiing ahpl cuatdrtty safopdgangi pgwdi nes
extending along the direction of a row, a plurality
ohcsoguatgly,nederextendingualarmfgetrthefdar @ct voOns Ginnar is
colum, a plurality of pixels di.sposed in rows and
cokomgeatcpiracesndt npht cheadtheroscainphgel s nes iandhkehe
signal lines intersect wwth each other, and a
peytatiny afpafreédsl i hes disposedn areparél tied droviche
scanning lines, the driving section r;, including a
skgaaheselrasteasebor Biipplsyia. sigjacdriwileg sodivgdakhere
having a signal potential to the signal lines' a

Wi Et &S sktirielecf 6p saktessi veductseppbyi hige aceontarsl the
signal to the scanning lines, and a drive scanner for
sEpplyi vy the poweragupphyl- whi ch changes over between
a hl,gh potential and a |ow potential, to the feed
lines, &&€Kedpret hit pli%<é16§l4rﬁglladmgp%p\§mplai fgsplay
transi stor connected at one of a pair of current

t BPRR FATE tHhekedr tedyption in size of a peripheral

driving section can be achieved. To this end, according
to the embodiments of the present invention, an output
stage, that is, an output buffer, of a drive scanner for
driving power supply lines or feed lines is used commonly
for such power supply lines. More particularly, according
to the embodiments 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 plurality of scanning lines extending along
the direction of a row, a plurality of signal lines
extending 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



associ ated one of the signal. lines and at a contro
term nal thereof to an associ ated one of the scanning
lines, 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 gate, to
the other one of the current termnals of the
sanpling transistor, a light emtting el ement
connected to that: one of the current termnals of

the driving tJ;anshSLOE Wl Che SETNeS 1884 8 SAUNGE S de,
angcays%o agel%gpac%to? ponnectéﬁ&ébgtm%en t he sgﬁrce
agggﬁgf 194 £ dﬂé qungi'ﬂéEghéﬂéin%bskﬁé’siéﬁgﬁ\Mﬂnk%, a
scanner supplying connro:L signal to the Scan |ines
WRLL Bc suceeasi vely sdksplaci g, thehhase Ofcdf& o1 signal

o]
control signal, the drive scanner dividing the feed

| ipeshe | St hBHRURS neE, aa i edet.ard RednAdAbEsr Afudeedng
lines such that the drive scanner tarries out

chapggovesuhigtyeenian dRahdah petreptiabednd @i drow
potential while the phase is successively displaced

iEo@eMﬂiél ofn agneuppwheneas. t e tdei ¥eeSCRIMES, each of
changes over the potential of the feed Iines in each

otnthgi ge DUPSIdINGLRE sagEnphase .t rACCaEdbNgcdheaited at
enbodi ment of the present invention, the signa
sehectora e i8S creeft | véigirsilgnahewbbehto an
alternately changes over at |east between a reference
pateatiatednthea ofi ghal s pgtentliiales and thea sanpldalg
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 write scanner supplying the control signal to the
scan lines while successively displacing the phase of the
control signal, the drive scanner dividing the feed lines

into groups of a predetermined number of feed lines such

that the drive scanner carries out changeover between a

10



transi stor is turned on, when the associated signa
line has the reference potential and the associ ated
feed line has the |ow potential, in response to the
control signal to carry out a preparation operation
of setting the gate- source voltage the driving
transistor to a voltage higher than a threshold

vol tage of the driving transistor, and then is turned

on, when the associated signal [ine has the reference
potential and the associated feed line has the high
potential, in response to the control signal to carry

ohigha wetdrectdloandper adw opo tofntdiagdchat gé nghd hehasst drsage
capacitor so that the gate-source voltage of the
dsuvtags treansioitpilabedomesa equal ofoat beotpreshodad the
vol tage, whereafter the sanpling transistor is turned
odriwhescdrrer assogeat edesitgralpdtieneihasof hehesi figreal
potential and the associated feed |ine has the high
pbieas i@l edah odspbaserotws tie thentsprok shgsal to carry
out a witing operation of 7.i. storing the signa

pot ent i &lccomtiong hieo saoreagedGagaci vor the |praddrg invention,
i nstance, the signal selector may supply the driving
sthaabigwhi cleleatessapphiet Hitee drévehs $hetaldiwig cha
storage potential |lower than the reference potentia

i Altaded tsloh dhenphe peterahckeasdt bativakn andre frrsgicgnal
potential, to the signal lines, and the sanpling

t PahSistdr amgy aappPpat heokitrigge potehbe: $AMP YA he

gate or the driving transistor at a final stage of
t pgansistor is turned on, when the associated signal line

has the reference potential and the associated feed line
has the low potential, in response to the control signal
to carry out a preparation operation of setting the gate-
source voltage of the driving transistor to a voltage
higher than a threshold voltage of the driving transistor,
and then is turned on, when the associated signal line

has the reference potential and the associated feed line
has the high potential, in response to the control signal
to carry out a correction operation of discharging the
storage capacitor so that the gate-source voltage of the
driving transistor becomes equal to the threshold voltage,
whereafter the sampling transistor is turned on, when the
associated signal line has the signal potential and the
associated feed line has the high potential, in response

to the control signal to carry out a writing operation of

11



preparati on operation to place ::.he:~ driving

L-ansi 5tor once into an off state. Further, the
sanpling transistor nay repeat the correction
operation time-divisiona-Ily by a plural nunber of
times and applies the storage potential in at |east
one of the correction operations to the gate of the
driving transistor. According to a form of the

enbodi nent, the preparation operation carried out al

at once for those of the pixels which are included in
tQ§o£9¥$ éﬂg %qggghoﬁgtéﬁ%fgﬁii r%theanoﬁ capacitor.
correction operation Is carried out in a splaceé
rehabi onship e UpLLs Pl A rQWe LEEORML NG, LA aRgLher
forn1o? ?he éﬁ%gdinent? é%e preﬁhrationyopé%g??on_and
FH?ivfr?# "AGHQN GREEAT LN A QAT k8de QUL o RUCCESSH UBK ¥g
ina di.sclaced :relationship in a unit of a row
AgCor gi gk to  anekher oyepbadiienle ot rthends §RRRhtial in
invention, the sanpling transistor is turned on, when
theqli ght @Ml RgrelenBOto 2 tS allNadal ch@higmit ting
state with current supplied thereto fromthe driving

t papsheior, and thhesagsoci atied, sihgnahel sagphiasy t he
reference potential, in response to the contro
Stghab i § @ Wiidye abbeyr eherencegeopenthalal oco thhe gate of
of the driving transistor to turn off the driving

t ERBSHS1Ing heelbY stor changeiowar sthgestatienhof the
light emtting elenent fromthe light emtting state

t prapsigatightopematt bAgt St@atese ithet Hirsvingtaroe,isthe

l'i ght

once into an off state. Further, the sampling transistor
may repeat the correction operation time-divisionally by
a plural number of times and applies the storage
potential in at least one of the correction operations to
the gate of the driving transistor. According to a form
of the embodiment, the preparation operation is carried
out all at once for those of the pixels which are
included in the rows which belong to one group, and the
correction operation is carried out in a displaced
relationship in a unit of a row. According to another
form of the embodiment, the preparation operation and the
correction operation are carried out successively in a
displaced relationship in a unit of a row. According to
another embodiment of the present invention, the sampling

transistor is turned on, when the light emitting element

12



emtting element may he connected at the anode thereof

to the source of the driving transistor and at the

cat hode thereof to predeterm ned cathode potential,

and the reference pot.ential may be |ower than the

surn of the threshold voltage of the light emtting

el emrent and the threshold voltage of the driving

transi stor to the cathode potential. in the display

apparatus, the drive scanner divides the feed |ines

into groups of the predeterm ned nunber feed |lines
such that the drive scanner carries out changeover
besweenat hiegthi gimigatient aktand. ttheurawntpeteptiddl

whil e the phase is successively displaced in a wunit

ofthargroupraherheasirtinendr f van sicarmerncdhahgess sverateche

potential the feed lines in each of the groups in the
saienphakine Byag fideconfegemet imrtgnise ldesor rdsehnacheo
drive scanner can use each of the output stages

t hepeopntugl tHamnals toerehtof tloutymfte ronftepstemeralofto

commonly for the predeterm ned nunber of feed |ines,

t kae vatefof temcKlrigindptr@onsegquerncl yurnhef Aurber of

output: buffers having a |large device size can he

r éduEeny arRPiRdoat sPRerebreto ctlrddiet cdpEatee trte of

driving section can be reduced. For exanple, where

t fBef bedht gl tdmg gilonaed FH trodpehsf enteriteeagate

l'i nes and_each group is driven by one output buffer,

t he AuRbel Bt GpGEnet agese i s [Pedbtedito-wiRe, the light
emitting element may be connected at the anode thereof to
the source of the driving transistor and at the cathode
thereof to a predetermined cathode potential, and the
reference potential may be lower than the sum of the
threshold voltage of the light emitting element and the
threshold voltage of the driving transistor to the
cathode potential.

In the display apparatus, the drive scanner divides
the feed lines into groups of the predetermined number of
feed lines such that the drive scanner carries out
changeover between the high potential and the low
potential while the phase is successively displaced in a
unit of a group whereas the drive scanner changes over
the potential of the feed lines in each of the groups in

the same phase. By the configuration just described, the

drive scanner can use each of the output stages thereof,
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tenth that of existing display apparatus. Were the
circuit scale of the driving section is reduced,
reduction in cost: and enhancenent in yield can be
antici pated. The above and other ains, features and
advant ages of the enbodi nents of the present:
invention wll becone apparent: fromthe foll ow ng
description and the appended clains, taken in
conjunction with the acconmpanying draw ngs in which
i ke parts or elements denoted by |ike reference

S¥ﬂ?9| é%Fo%IEu b&% é?éjﬁhgﬁeI%EE£E%%Nﬂ§3§oEl%he
%Io

di agra ow ng a general configuration

Ergd?&&g‘lf %%édaaﬁﬁlgégcuéf apLY dl'lrﬁ%st OtBat ref Er&diC@ach

circult dlagran1shomnng an exanpl e

? Qu%plé%hsgaﬁgﬁgl ﬁ1&&?n@h§@ka¥faﬂﬂﬁﬁﬁ§%%f?@@@nhé€hng

FI'G 3 atimng chart illustrating a

ref e enceye@xamRliec0f 1 QPSS atd A0l hhe pPhed fsshowanen
FIG 27 FIGS, 4, 5 Cand 7 are circuit di agr ans

I hwéﬁ{@tag&a Qperati gnsy oy the thiovekbaghemnrddudedG 2o

FIG 8 is a graph illustrating the operation
i Lkusprat eghdie khG rédedFl s Qrandit@aadeigtd etidips of
diagranms illustrating operations of the pixel shown

|BeE|§§e@ 1iHds ahdll kscR @faph id ldusteat bpgoddieutput

operati on

buffer, the number of output stages is reduced to one
tenth that of existing display apparatus. Where the
circuit scale of the driving section is reduced,
reduction in cost and enhancement in yield can be
anticipated. The above and other aims, features and
advantages of the embodiments of the present invention
will become apparent from the following description and
the appended claims, taken in conjunction with the

accompanying drawings in which like parts or elements

denoted by like reference symbols.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing a general
configuration of a display apparatus according to a
reference example

FIG. 2 is a circuit diagram showing an example of a

pixel formed in the display apparatus shown in FIG. 1;
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i111:t5 [ rated in FIG 10; FIG 12 a circuit diagram
illustrating an operation of the pixel shown in FIG
2; FIG 1,3 a block diagram show ng a gener al
configuration of a display apparatus to which the
enbodi nents of the present invention are applied; FIG
14 is atimng chart illustrating operation of the

di spl ay apparatus of FIG 13; FIGS. . _SA 153 and 150
are timng charts illustrating different operations
of the display apparatus of FIG 13; FIG li; J L' .,-
view showi ng a configuration of the display apparatus
of FIG FI&. Bl Gs 47timip) amavicewl showkagi ey nodelference
configuration : t the display apparatus of FIG 13;

i sxBh e 18 icpeaapepapect tve @i showhngnarti@l evi si on
set which includes the display apparatus of FIG 13;
FIG 1. 9IGS.pérspectiamed Vi ews aidcgitadiagtdnd canera
whi ch includes the display apparatus of FIG 13; FIG
201auperaspiect iopereicewnshof rite @ineflebbokn typelG. 2;
personal conputer which includes the display

appar at USGof 8FLG a 1@rai Gl12btirstSuhenmd | ariagisn
showi ng a portable

illustrated in FIG. 7;

FIGS. 9 and 10 are circuit diagrams illustrating
operations of the pixel shown in FIG. 2;

FIG. 11 is a graph illustrating the operation
illustrated in FIG. 10;

FIG. 12 is a circuit diagram illustrating an
operation of the pixel shown in FIG. 2;

FIG. 13 is a block diagram showing a general
configuration of a display apparatus to which the
embodiments of the present invention are applied;

FIG. 14 is a timing chart illustrating operation of
the display apparatus of FIG. 13;

FIGS. 15A, 15B and 15C are timing charts
illustrating different operations of the display
apparatus of FIG. 13;

FIG. 16 is a sectional view showing a configuration
of the display apparatus of FIG. 13;

FIG. 17 is a plan view showing a module

configuration of the display apparatus of FIG. 13;

15



term nal apparatus which includes the display
apparatus of FIG 13; FIG 22 is a perspective view
snowi ' ng' a video canera which includes the display
apparatus of FIG 13; FIG is a circuit diagram
showi ng an exanpl e of an existing display apparatus;
FIG 24 a graph illustrating a problem of the

exi sting display apparatus of FIG 23; and FIG 25 is
a circuit diagram showi ng another exanple of an

exi sting display apparatus. DETAI LED DESCRI PTI ON OF

THE PREFEERED, ENBADIMENTS o RGLer LG duitly b0 Bl Gyidion

there is shown a general” configuration of a display

aQQ@rv‘%f@ j.lntcliuéegol‘f;f?ig:l &épéﬁ%y a%%‘é@é{@ﬁs $f‘a§t1d.hQ3;

drspl ay apparatus o _ has been 16 devel oped

formerl y.and; g g ARRRLALUS, ACOALMINT ot Qigt Bel
enbodinéﬁ?s %? tiéﬁ%éﬁgent inven?ion. iéﬂﬁggeégon t he

displ ay-ARPA 3hshof nEl Gied - tHN dQ%EQEyt Hopake- hef FIG.
background of the enbodi ments of the present invention

chgar and facilitate understandings, the reference
exanple of FIG 1 is described bel ow as part of the

descri ptitgn ab he; gpbagidmni;s of el hendpriesent notebook
i nventLon. The display apparatus shown in FIG 1

I Rehadesr S IXelompakkaywsest 1ioit1ldeandha dispiang
section (3, 4 and 5) for driving the pixel array
sepbhescds ofiherrpi.xel;array
FIG. 21 is schematic views showing a portable
terminal apparatus which includes the display apparatus
of FIG. 13;
FIG. 22 is a perspective view showing a video
camera which includes the display apparatus of FIG. 13;
FIG. 23 is a circuit diagram showing an example of
an existing display apparatus;
FIG. 24 is a graph illustrating a problem of the
existing display apparatus of FIG. 23; and

FIG. 25 is a circuit diagram showing another

example of an existing display apparatus.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring first to FIG. 1, there is shown a general
configuration of a display apparatus. It is to be noted,

however, that the display apparatus of FIG. 1 has been
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section 1 includes a plurality of scanning |ines W5
extending along the direction of a row, a plurality of
signal lines: SL extending along the direction of a
colum, a plurality of pixels 2 disposed in rows and
colums at aces at which the scanning lines W5 and the
signal. lines SL intersect wwth each other, and a
plurality of feed. |lines DS serving as power supply
i nes di sposed corresponding to the rows of the
pi xels 2. The driving section (3, 4 and 5) includes a
controlling scanner or wite scanner 4 for
sdevessreel omugplvyieng a dospral apgiagaabist ectheding to
scanning lines W5 to line-sequentially scan. the
pitkel smPogimentgiof sheaprencnta owertionppEybseeatiner the
or drive scanner 5 for supplying a power supply
veieagey wparptivs ofafRged overlnberdeenta madlksstthe
potential and a 17 second pot.enti.al to each of the
f e8gkpraed OF ither egpoAsBentd ehehy peesententyattion
scanni ng, and a signal selector or horizontal
selleetofnd Fagrl ldiigpry PRge &S s RHdIISpotteat Faferseti ng
as an image signal and a reference potential to the
sPARPLE | Mo S iIn itheeEBF LS T desoRaEtt of tHee
line-sequenti al scanning,lt. is to be noted that the
WHPEET SR ahRe o™ thFe PRPRLITRN FosHorfdE PESERF otV St Gieal-
w&;k augg%ied thereto fromthe outside to successjvely
t ransferP @S pilSeSWRED SupplGed SPATPEPF YA fRGHAL
;ggﬁﬁgﬁt@g+$ﬁoéq,o%%gug 8]:3?8{]}15 os'e!c'tisolngrz%l, an}lcri]e5) for
driving the pixel array section 1. 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 serving as power supply lines disposed
corresponding to the rows of the pixels 2. The driving
section (3, 4 and 5) includes a controlling scanner or
write scanner 4 for successively supplying a control
signal to the scanning lines WS to line-sequentially scan
the pixels 2 in a unit of a row, a power supply scanner

or drive scanner 5 for supplying a power supply voltage

which is changed over between a first potential and a
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W5. The drive scanner S operates in response to a
clock signal DSck supplied fromthe outside to
successively transfer a start pul se 05sp supplied
Simlarly fromthe outside to |line-sequentially
change over W potential of the feed lines DS. FIG
shows a particular configuration of the pixels 3
included in the display apparatus shown in FIG 1
Referring to FIG 2, each pixel 2 includes a |ight
emtting elenent EL of the two-termnal . type or

di o dtQU%%nEQQﬁe§§né$%5kEE ae0lrgani €idds deyiige re@ponse
sampling transistor Ti of the N-channel type, a

dEbVHﬂQ]F&@ﬁ%bah@Etlg? Sfadhe o\ aehanngl gdapeci1ardod or
storage capacitor C of the t'hi n filmtype. The

SROPL g dir %@i'e%&@?: Jieds suppIngated algidie gakatial
t hereof:, whi serves as a control. is termnal, to a

ssapp g alé Re \_{\ﬁag@tsﬁ@ﬂapfarid?% &@ﬂéﬁ@@eﬂ%oﬂdﬂﬁldﬂ_atﬂ
t hereof, which serve as current termnals, to a

Stgaaélddane 1Skheandratnthee Qid’lellfnn@nenOf:eéﬂStm:&OlﬂoCehand
the drain thereof to the gate c> of the driving

t 1 anst Sdrental Fhendihyi ngtt Lanss stomok2di sheonheet ed

at one of the source and the drain thereof to the

| wghte eddrniaig 4 epbepetds Eln ardpatstheo o4 hefoddne ighaf he

source and the drain thereof to a feed. line DS. In

t Ascpregeriti edcanfirgts af t@n, ticheudsiive nge t Fansisstiop 172

of the N-- channel type and is connected at the drain

stdens frer eofstart pulse WSsp supplied similarly from the
outside to output a control signal to the scanning lines
WS. The drive scanner 5 operates in response to a clock
signal DSck supplied from the outside to successively
transfer a start pulse DSsp supplied similarly from the
outside to line-sequentially change over the potential of
the feed lines DS.

FIG. 2 shows a particular configuration of the
pixels 2 included in the display apparatus shown in FIG.
1. Referring to FIG. 2, each pixel 2 includes a light
emitting element EL of the two-terminal type or diode
type represented by an organic EL device, a sampling
transistor Tl of the N-channel type, a driving transistor
T2 of the N-channel type, and a storage capacitor Cl of

the thin film type. The sampling transistor Tl is

connected at the gate thereof, which serves as a control
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which is one of the current termnals, to the feed

line DS and at the source S side thereof, which is

the other current termnal, to the anode side of the
light emitting element EL. The light emtting el ement
EL is connected at the cathode thereof and fixed to a
predeterm ned cat hode potential Vcat. The storage
capacitor O is connected between the source S as the
current termnal and the gate G as the contro

termnal of the driving transistor T2. The

controlling scanner or wite scanner 4 changes over

t herpotent it o achheisgantidagid,i e \dBebefween ddig-deownd
potential and the high potential to output a

segueqitaal treorbrfel weignatetve tdre cpirxehs 2eh@tdlig,swoha
a configuration as described above thereby to |line-
sedueal i kil Scandt he phxebisher iameaotinthe ofowdrdcowndlhee
19 ower supply scanner or drive scanner S supplies a
pouwein shiHof ol thgegawhi €loThHargesiovey beivweiertoar T2.
first Potential Vcc and a second potential Vss to the
f 8bd dtrinesy 38 ansipbnseT? ol hewnnepgedequente abf the
scanni ng. The signal selector or horizontal selector
3ssuppt i@y dhesidgnah poteen T alo \rdrecEighhi el siran

i mge signal, and reference potential Vofs to the
skgraent i Hesargl agxthadphger iana nd ¢dkumnudEe extd diei n
synchronismw th the |line- sequential. scanning. In

t Rea i sphase Hppar at Gsehabitg e Eonthgurzasicon

configuration, the driving transistor T2 is of the N-
channel type and is connected at the drain side thereof,
which is one of the current terminals, to the feed line
DS and at the source S side thereof, which is the other
current terminal, to the anode side of the light emitting
element EL. The light emitting element EL is connected at
the cathode thereof and fixed to a predetermined cathode
potential Vcat. The storage capacitor Cl is connected
between the source S as the current terminal and the gate
G as the control terminal of the driving transistor T2.
The controlling scanner or write scanner 4 changes over
the potential to the scanning line WS between the low
potential and the high potential to output a sequential
control signal to the pixels 2 having such a
configuration as described above thereby to line-

sequentially scan the pixels 2 in a unit of a row. The
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descri bed above, the sanpling transistor Tl sanples

and w.i nes the signal potential Vsig into the

storage capacitor  within a sanpling period froma

second timng at which the control signal rises

af. "ter a. first timng at which the inmage signa

rises fromthe reference potential Vofs to the signa

potential Vsigto athird timng at which the contro

signal falls to tun off the sanpling transistor Ti.

Si mul t aneously, the current flow ng through the

driving transistor T2 |s atj e ]

st 8?%16?%;&'031 (:ist(:(“i‘(r%.n °8 o%od%]lﬁgﬁ ygc\égllrnr%éc%i %%85%;%% %eﬁola%er
ility. f th rivij .St T2.10, the (.signa

arenty 2 ita ofrtEby kAP Soctteb 189

0 Sy S ' i ol t

ObBELAYPL A%y d NESATBLLO @ee%la QuLthe secandy

m ng ird. t serves also as a nobility

fﬁﬁﬁggt]i)@nir‘?(}e%%roingg whthid whicch bheneusf estaf]ioW . norhe

rough the driving transistor T2 is negatively fed
b%&‘gngp §J‘l|eect%tzro%@gﬁogﬁ?@@r?&atlorse@elcto;hg piel i & rcui t

shown in FIG includes a threshold vol tage

cQrEREt o drnchi @8ihN RAQdid 150N 40 ikhhge HDPIAI I Ynd a
correction function described above. In particular,

t herposere SUPRRINEiSGaNBes ©F d “egseannefed sThargesing
over the potential to the feed Iine DS fromthe first

potephd alo MG& tQ rtheisgcond pairerhiah wlss @te tinee-
first timng before the sanpling transistor Ti sanples
sequential scanning.

In the display apparatus having the configuration
described above, the sampling transistor Tl samples and
writes the signal potential Vsig into the storage
capacitor Cl within a sampling period from a second
timing at which the control signal rises after a first
timing at which the image signal rises from the reference
potential Vofs to the signal potential Vsig to a third
timing at which the control signal falls to turn off the
sampling transistor Tl. Simultaneously, the current
flowing through the driving transistor T2 is negatively
fed back to the storage capacitor Cl to apply correction
of the mobility p of the driving transistor T2 to the
signal potential written in the storage capacitor Cl. 1In

other words, the sampling period from the second timing

to the third timing serves also as a mobility correction
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the signal potential Vsig. Simlarly, before the
sanpling transistor Ti sanples the signal potentia
Vsig, the controlling scanner or wite scanner 4
renders the sanpling transistor Tl conducting to
apply the reference potential Vofs fromthe signa
line SL to the gate G of the driving transistor T2 to
set -lie source 3 of the driving transistor T2 to the
second potential Vss. At the third timng after the
second tim ng, the power supply scanner or drive
scanner 5 changes over the potential to the feed |ine
DSetiom whehiseodridhpohentwateMs < llowinhgethfpugt the
potential Vcc to store a voltage corresponding to the
t Bréshod dt noltiagerVER of tdm dniediyndetir bask st @rtHE2
into the storage capacitor C. By such threshold
vekbtagee caraadtaroflfuncti on as just described, the

present 21 display apparatus can cancel. i.nl:Luence
of the Ther edheldcivolttagéovnhiof Fife drindlvgles a
transistor T2 which disperses for each pixel. It is

t 6hbeshot@d’tHaget kerreeeern i fvndtimenofint Addftiet to the
t.imLng and the second timng may be reversed. The
pﬁ?éFélQYs¢Rﬁﬁ?qQ40PIéPn2t¥Qnté%ﬁcqﬁg§ﬂuébgvg- B&ot st rap
function. In vart:i.cular., the wite scanner 4
pPAEBSCH I sdfif IPRYSEr ARRPSY G aMNSNPE drive scanner 5
non-conductinqﬁlstate to elo-.ct:r.icall.r, disconnect

t FB2RELe WO LenPogrriing 19 dhe ifesfor i BF o théhe

signal line SL at a f>. . nt: ,
first potential Vcc to the second potential Vss at the

first timing before the sampling transistor Tl samples
the signal potential Vsig. Similarly, before the sampling
transistor Tl samples the signal potential Vsig, the
controlling scanner or write scanner 4 renders the
sampling transistor Tl conducting to apply the reference
potential Vofs from the signal line SL to the gate G of
the driving transistor T2 to set the source S of the
driving transistor T2 to the second potential Vss. At the
third timing after the second timing, the power supply
scanner or drive scanner 5 changes over the potential to
the feed line DS from the second potential Vss to the
first potential Vcc to store a voltage corresponding to
the threshold voltage Vth of the driving transistor T2
into the storage capacitor Cl. By such threshold voltage

correction function as just described, the present
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of tinme at which the signal potential Vsig is stored
i[a.:, the, sitorage capacitor G . Consequently, the.
gate potential' of the driving transistor T2 varies
IE, an interlocking relationship with the variation
the source potential the driving transistor T2 to
keep the gate-source voltage Vgs between the cgat:e
and the : ource S of the driving transistor- T2
fixe..i. Even if the current/voltage characteristic
of t:h.e light emtting element varies as tine

98§§g§a%n Hal8rs %gwe n &it@}&e 1n\fg;§eﬁ@9 be kept

no Vat-l n of | um nance occurs.

Fltg\‘reghei%%lrt%tg%s V‘EHGBEttl%‘ chflvtl% Ekéﬁéﬁﬂ?ﬁ’%z‘ Bhich

e timng chart of FIG 3 illustrates the

PaLepLials V@Jﬂ aet I@np@ket he gcagntpgoe Lrweecéie%att hge 22
pot:en.t: variation of he feed Iine or power

supRLY Hﬁ‘%lﬂ@ cf’fm%hteh%lPQE etntidly vak ahk 0B &nd h:e__mlng
signal line SL mnth respect to the common rine.

axh$- bd heeROtLNE variation of the scanning I|ne
WS represents the control signsl and controls the

sanpl i ngHa aask1st or sHdwibetivgen . opepuatitkr clresedes a
states The potential variation of the feed |ine DS

repoesenis ahangeeverii gavieenathecipoweriteSupphyer 4
vol tages Vcc and 'a'ss. The potential variation of the
SbgAdes| thd i Slingr epaesesior Fichangeavesnbeinkeen ihhe
s:i.gnal potential Vslg and the reference potentia
Vatateftd helectrically disconnect the gate G of the
driving transistor T2 from the signal line SL at a point
of time at which the signal potential Vsig is stored into
the storage capacitor Cl. Consequently, the gate
potential of the driving transistor T2 varies in an
interlocking relationship with the wvariation of the
source potential of the driving transistor T2 to keep the
gate-source voltage Vgs between the gate G and the source
S of the driving transistor T2 fixed. Even if the
current/voltage characteristic of the light emitting
element EL varies as time passes, the gate-source voltage
Vgs can be kept fixed, and no variation of the luminance
occurs.
FIG. 3 illustrates operation of the pixel shown in

FIG. 2. The timing chart of FIG. 3 illustrates the

potential variation of the scanning line WS, the
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input: signal. In parallel to the potential variations
nmentioned, also the potential variations of the gate G
and the source S of the driving transistor T2 are
illustrated. The potential difference Vgs is the
potential difference between. the gate C and the

source S as described herei nabove. The period of the
timng chart:. FIG 3 is divided into several periods
(1) to (7) in accordance with the transition of the
opeKation of the pixel for the convenience of
description. Wthin the period (1) immediately prior

t pot et el tvairiiang ohi efdth¢ htedd ghitheend pdwer ngupedlgninhe
EL is in a Light emi. tting state, Thereafter., the
new &neltcheofodthetlinhevsegueiin alf stannioggal | sirentsér edth
and within the first period (2), the 23 potential of

t hespeed tda rdeDSomsonhangedover Thempdtmtifalr shriation
potential Vcc to the second potential Vss. Tien,

wethtlme themexiy péneods (B3pradmntisnpbe: cengnal dignal and
changed over fromthe signal potential Vsi.g to the

r eberentce thpotsempilahgVofans Furarthérl, batvhen ¢pen land nd
(4), the sanpling transistor Tl turned on. Wthin the
pELPBEd s{axhest.o T4y, et tiatle vesiabyen anfd thee feedr eéne
voltage of the driving transistor T2 are initialized.
TRE PRPFOWN TS ZhangePyyr apetwe sy &p&r aPVoA perkiod f or
threshol d voltage <correction, within which the gate G
opo@h@gQﬁiWﬁqqgnd.VSS. The potential variation of the

signal line SL represents changeover between the signal
potential Vsig and the reference potential Vofs of the
input signal. In parallel to the potential variations
mentioned, also the potential variations of the gate G
and the source 3 of the driving transistor T2 are
illustrated. The potential difference Vgs is the
potential difference between the gate G and the source S
as described hereinabove.

The period of the timing chart of FIG. 3 is divided
into several periods (1) to (7) in accordance with the
transition of the operation of the pixel for the
convenience of description. Within the period (1)
immediately prior to the pertaining field, the light
emitting element EL is in a light emitting state.
Thereafter, the new field of the line-sequential scanning

is entered, and within the first period (2), the
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transistor T2 is initialized to the potential 4ofs
and the source S of the driving transistor T2 is
initialized to the second potential Vsa. Then, within
the threshold value correction period (5) , a
threshold voltage correction operation is carried out
actually, and a voltage corresponding to the
threshold voltage Vth is stored between the gate G
and the source S :f: the driving transistor T2.
Actually, the ;ro:i.t::ege corresponding to the

' Boesholh Yy (e el ) ndidd Lan hahgeliNGyst ANAGe che
capaci tor connected between the cage i1 and the
SEE£§€ pé%éﬂ$ﬂ¥ﬂev95'¥bn9hér§ggﬂﬁat96tggtié§ &y berpot ed
that, :1nthere 'e ."er.,_e exanple of FIG 3, the
theeshol dheorhgctibon.perspd i ihpulr ovhded ; 4 M@ ged
times to carry out the threshold voltage correction 24
0ReL At £ Ol tie<dighib s 8FBd A Yial TWI EbNgnPerd Rd-cBael S

i nserted between the threshold voltage correction
PELEOESI 2l Do By, diyiiidly thenthr esbobdl- 1ol agethe
correction period (5) to repeat the threshold voltage
COBRBCLhON PLidtbenT1bys acpiidd@lonnundiethief thienpsriads
voltage c:o:r:res ono] .ng to the threshold voltage
Vih) i soW4 it e/hel Bheet helsdgy agrl teapacutes Kltdde s
to he noted, however, that. the enbodinments of the
pEBSedtiviMeirda@Biakernot didriingdikoizédi s,Theubetheds
correction operation may be carried out wthin one

t heeshol 4 \valrteage peepaesti@n geariicdd £65) threshold voltage

correction, within which the gate G of the driving
transistor T2 is initialized to the reference potential
Vofs and the source S of the driving transistor T2 is
initialized to the second potential Vss. Then, within the
threshold value correction period (5), a threshold
voltage correction operation is carried out actually, and
a voltage corresponding to the threshold voltage Vth is
stored between the gate G and the source S of the driving
transistor T2. Actually, the voltage corresponding to the
threshold voltage Vth is written into the storage
capacitor Cl connected between the gate G and the source
S of the driving transistor T2.

It is to be noted that, in the reference example of
FIG. 3, the threshold correction period (5) is provided

three times to carry out the threshold voltage correction
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Thereafter, the witing operation per.:i,odrmchi.
.t.v correction period (6) is entered. Here, the
signal potential Vsig of the image signal is witten
in an accunul ated manner into the storage capacitor
a while a voltage L1V tor' nobility correction is
subtracted fromthe voltage stored in the storage
capacitor Cl. Wthin the witing operation

period/nobility correction period (6), it necessary
to place the sanpling transistor Tl into a conducting
state within a tine zone within which the signal |ine

Sbpeeamaiars thawi-dgvibeosanal poventimad pésiigpd 5a is
Thereafter, the light emtting period (7) is entered,
andsetted [deghteeenthei Nigretrenehtvodets toghdctidrh pariods
| um nance corresponding to the signal potential Vsig.
Ther eupondivsinee the Simpsallgovehtagd Afsimpcitson period
adjusted with the 25 voltage corresponding to the
t b eshol tkpeoltt 4ge Viheamold tivd beagkt agerdWior apshialtipy
correction, the emssion |light: |lumnance of the

| pghe ewinali pgmbeemreht tEres s anoeltiaa| aencetbdydinige to
di spersion of the threshold voltage Vth or the

nbbe | thyeghodd vRétdeevY Ry 1T angitéesr 1R the ixtqrggepe
noted that a bootstrap operation carried out at the
be@PARH FRE &L -t hEE | FgHo &f ROIERE, UBPWS Y 7)ERhagndhahi | e
the ogate-source voltage Vgs of the driving transistor
TomRedt 156 @L the BhEEeSPotEHMandicanare heosokimeiged to
potential of the driving transistor T2 rise.,

this, but the correction operation may be carried out
within one threshold voltage correction period (5).

Thereafter, the writing operation period/mobility

correction period (6) is entered. Here, the signal
potential Vsig of the image signal is written in an
accumulated manner into the storage capacitor Cl while a
voltage AV for mobility correction is subtracted from the
voltage stored in the storage capacitor Cl. Within the
writing operation period/mobility correction period (6),
it is necessary to place the sampling transistor T1 into
a conducting state within a time zone within which the
signal line SL remains having the signal potential Vsig.
Thereafter, the light emitting period (7) is entered, and
the light emitting element emits light with a luminance

corresponding to the signal potential Vsig. Thereupon,

since the signal potential Vsig is adjusted with the
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Qperation of the pixel circuit shown in FIG 2 is
described in detail with reference to FIGS. 4 to 12.
First, within the light emtting period (1), as seen
in FIG 4, the power supply potential is set no the
first: potential. V_:% and the sanpling transistor
Tl is in an off state. At this tines, since the
driving transistor T2 is set as to operate in a
saturation region, the driving current ids flow ng
through the li.gh.t:. emtting element EL assunes a

val ye, gl Ve .to'ﬂﬁig!';a{‘éiﬁ‘ié’&h%%@%&e%?{é&e vth and

expr essi on nmenti oned” her el nabove i . response to the

?ﬁ%&'véf%ﬁ&§zNPF%?gﬁoﬁgﬁi@PR&h&%o%&%ﬂ@eﬁhéhﬁm%éﬁ%nand

source S of the driving transistor T2. Then,

?Eisﬁttﬂﬁnﬁ{ ratd eﬂepﬂd}ﬁ@@ dod) t3Rd £3dmdSt ﬁnti%r g@t

e potential of the feed Iine or power supply

| i Re1héneanged nko gt Bge s£caNdh PathenthakbsVssd as19e8R Bh
FIG 5. At this tine, the second potential Vss is set

syehetbatod i s, hower chbad: -hesuraabitber thy eshel ds to
vol tage Vthel and the cathode voltage Vcat of the

| bghtot&mdHdig eberebtaFlopd thtalher swes dsiedVasit<at the
Vthel + Vcat:. Therefore, the light emtting el enment

Ebefsntiesk afle 1agdtt beipowey psupphy (V) nearsd déile the
beconmes the source of the driving transistor T2. At
t Bhsetid®rcd helangdeves thechd idghtvien ttamgi edenmmt iss
charged to the second potential Vas.
kept fixed, the gate potential and the source potential
of the driving transistor T2 rise.

Operation of the pixel circuit shown in FIG. 2 is
described in detail with reference to FIGS. 4 to 12.
First, within the light emitting period (1), as seen in
FIG. 4, the power supply potential is set to the first
potential Vcc and the sampling transistor Tl is in an off
state. At this times, since the driving transistor T2 is
set so as to operate in a saturation region, the driving
current Ids flowing through the light emitting element EL
assumes a value given by the transistor characteristic
expression mentioned hereinabove in response to the gate-
source voltage Vgs applied between the gate G and the
source S of the driving transistor T2.

Then, after the preparation period (2) and (3) is

entered, the potential of the feed line or power supply
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Then, after the next preparation period (4) is
entered, while the potential of the signal |line SL
beconmes the reference potential Vofs, the sanpling
transistor Ti is turned on to set the gate potentia
of the driving transistor T2 to the reference
potential Vofs as seenin FIG 6. The source S and
the gate C of the driving transistor T2 upon |ight
em ssion are initialized 7.n. this nmariner, and the
gate-source voltage Vgs at this tinme becones the

val ue of Vcfs - Vss. The gate-source voltage Vgs =
Voige -id/sthagetes. tasthe hawvend pedlenéiahi gherad haent he
threshold voltage Vth of the driving transistor T2.
BYL&ni ti akitzihgs t hienadr ithengetradspstortiE2 Vsgchist bat
Vgs > Vth is satisfied in this manner, preparations
f oncla shafcdddiipg loheeshioid dl tsage o27tker tlectstoni d
operation are COnp.leted. Then, after the threshold
vodtbage cohedceindntper ¢athodq 5)olitagenveredof tte light
potential of the feed line or power supply line CS

r en b hsng clidventi E5t  Jot ervhical wordssedss < iiFhELGH Veat.
When the power supply voltage becones the first
potertiare, Ve, Liaet porenting odferepé Bhode Bifmeacheff
light emtting elenent;: EL becones the gotential of

t fed SHURISS §PPPHE HFFYi Hg'e PRFSIMSEoERT S oBife of the

current: flows the equivalent: circuit as seen in
FREEving girangiistegrng2. At this time, the anode of the

light emitting element EL is charged to the second
potential Vss.

Then, after the next preparation period (4) is
entered, while the potential of the signal line SL
becomes the reference potential Vofs, the sampling
transistor Tl is turned on to set the gate potential of
the driving transistor T2 to the reference potential Vofs
as seen in FIG. 6. The source S and the gate G of the
driving transistor T2 upon light emission are initialized
in this manner, and the gate-source voltage Vgs at this
time becomes the value of Vofs - Vss. The gate-source
voltage Vgs = Vofs - Vss is set so as to have a value
higher than the threshold voltage Vth of the driving
transistor T2. By initializing the driving transistor T2
such that Vgs > Vth is satisfied in this manner,

preparations for a succeeding threshold voltage
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of the light emtting elenent EL is represented by
a p arallel. connection of a diode Tel and a capacitor
Cel. Since the anode potential of the. .i.gh, A
emi.ttirrg element EL. that is, the source potentia
Vss, is lower than Vcat. + Vthel, the diode Tel is in
an of :f state, and |leak ~current flow ng through the
di ode Tel is considerably smaller than the current
flowi ng through the driving transistor T2. Therefore,
alnost: all of the current flow ng through the
drLyi0g: £3,ANHSL0G o1 2.1 Usigd @y charge up the
storage capacitor. 'dand the equi val ent capacitor

Gel. FlG,8 i Bkyéi'r%@%ﬂe%h@dv%i%%@v%ﬁ:eE@@oﬁoiyéﬁfod

potential of the driving transistor in the

t heeshol 4, voldpgeneopbecti on Rericed €8)al 11ustyratedeirn
FIG Re err .ne; ..o FIG 8, the source voltage of the

Zgugﬁiyiﬂﬂu;&ﬁﬂ%ﬁ%ﬁ?ﬁsTge thateiirse bBeenanoUesAtolalsageen
of e light emtting elenent EL, rises fromthe

segoffls. pot ephibal tMasp Akt isBpPRS668tagd tRfcohbe the
threshol d voltage «correction period (5) passes, the

Ak ¥EAgpd# SISt GccT2thé SpEtnt@fafl, o@ndht hengad efsatece
vol tage Vgs between the source S and the gate G the
dniY¥hDOehi@iSiSeQendAt bEGOEsicaqitak potéieidlhreshakd
voltage Vth. At this time, the source potential is
gk¥enchbys f she Mirhvih§ thirssistor T2, and current flows
as seen in FIG. 7. At this time, the equivalent circuit
of the light emitting element EL is represented by a
parallel connection of a diode Tel and a capacitor Cel.
Since the anode potential of the light emitting element
EL, that is, the source potential Vss, is lower than Vcat
+ Vthel, the diode Tel is in an off state, and leak
current flowing through the diode Tel is considerably
smaller than the current flowing through the driving
transistor T2. Therefore, almost all of the current
flowing through the driving transistor T2 is used to
charge up the storage capacitor Cl and the equivalent
capacitor Cel.
FIG. 8 illustrates a time variation of the source
potential of the driving transistor T2 within the

threshold voltage correction period (5) illustrated in

FIG. 7. Referring to FIG. 8, the source voltage of the

28



value Vofs - Vth still remains |ower: than Vca +

Vthel, then the light emtting elenent EL is in a
cutoff state, seen fromFI G 8, the source potentia

of the driving transistor T2 rises as tine passes.
However, in the present exanple, before the source
voltage of the driving transistor T2 reaches Vofs -
Vth, the first tine threshold voltage correction
period (5) conies to an end, and therefore, the
sanpling transistor. Ti is turned off and the waiting
period (5a) is entered. FIG 9 illustrates a state of

t Heipimel tcan<isttorwiTehi nhahi s, waid iangdperbdtaddba)t the
Wthin this first time waiting period (5a), since the
gatighsoemttet gl tedgeeWgsEDf thees divow nget sanshét or T2
saill remains higher than the threshold voltage Vth,
certentifl] oiwss fasornittkepbfsst. Pdtent thé Mocedttwlttheoltage
storage capacitor O through the driving transistor
T2oaseskern igeRIcG (9) Lanseguertd Wri29ngl thawghstde T2
source voltage of the driving transistor T2 rises,
sitAceut hef Samyld et pansistwrcTivolitagienVan béfwest dire
and the gate G of the driving transistor T2 in a high

i FpEdance Ithttde gkrse Fhef poreribiglingf trhes jater G2f

the driving transistor T2 rises togezt:her with the
pBEEATP Al SFisle théhsotikERs 1] W dttleie Wohds Atwithhisntime,
the first-tine waiting period (SQ), both of the source
p6PenEPaFCamP e 1gat éSpdt et iy Voff st heVahi vilfg this

value Vofs — Vth still remains lower than Vcat + Vthel,
then the light emitting element EL is in a cutoff state.
As seen from FIG. 8, the source potential of the
driving transistor T2 rises as time passes. However, in
the present example, before the source voltage of the
driving transistor T2 reaches Vofs - Vth, the first time
threshold voltage correction period (5) comes to an end,
and therefore, the sampling transistor Tl is turned off
and the waiting period (5a) is entered. FIG. 9
illustrates a state of the pixel circuit within this
waiting period (5a). Within this first time waiting
period (5a), since the gate-source voltage Vgs of the
driving transistor T2 still remains higher than the
threshold voltage Vth, current flows from the first
potential Vcc to the storage capacitor Cl through the

driving transistor T2 as seen in FIG. 9. Consequently,
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transistor T2 rise. At this tinme, since the reverse
bias continues to be applied to the light emtting
elenment EL, the light emtting element EL enmits no
light. Thereafter, when the tine of |IH passes and the
potent..]. of the signal line SL becones the reference
potential Vofs, the sanpling transistor Ti As turned
an to start the second tine correction operation.
Thereafter, when the second tinme threshold voltage
correction period (5) elapses, the second time

iéﬂ kp%mkogo §@é 98£E§§§iof3¥h%?8§§%iﬁg {tlfsistor T2
thres d vol tage correction period (5)" and the
VeL {100 AEIdOdnEo8hnb DAl 5 SRRNAEE: 71 NE; 0B &S QuECe
vol tage Vgs of the ﬂr|V|ng transistor T2 finally

{/g?%p@sarﬁi et %Q@ecéréfs@r@@ﬂgfihg thenthyeshaldis in a

[tage /th. this tine, the source potential of the
?%i?ﬁnﬂn dBRSISERRtd?2 iBs)/afre poYbhtand &85 drawefatkhanos

at t Vthel. 30 Thereafter, en the witing
OpRE Al OF nPeaadhi BRBE T4 YriGQlsr @elkeRepeliind )
entered, the potential of the signal line SL is

changedi pveri skr om the ssefer encerpodedd alordef swiohihe
signal potential Vsig and then the sanpling

t rROSESE DI - ke Sativingdp O @S ($een bBthFbL tHD,solree

this time, the signal potential Vsig has a voltage

vabuéen aeLordingnkogat grasiadritanl Sifneket heiviaanpl i ng

transistor '1 is on, the gate potential of the
transistor T2 rise. At this time, since the reverse bias
continues to be applied to the light emitting element EL,
the light emitting element EL emits no light.

Thereafter, when the time of 1H passes and the
potential of the signal line SL becomes the reference
potential Vofs, the sampling transistor Tl is turned on
to start the second time correction operation. Thereafter,
when the second time threshold voltage correction period
(5) elapses, the second time waiting period (5a) is
entered. By repeating the threshold voltage correction
period (5) and the waiting period (5a) in this manner,
the gate-source voltage Vgs of the driving transistor T2
finally reaches a voltage corresponding to the threshold
voltage Vth. At this time, the source potential of the

driving transistor T2 is Vofs - Vth and is lower than

Vcat + Vthel.
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driving transistor T2 becones the signal potentia
Vsir. Meanwhile, the source potential of the driving
transistor T2 rises as tine passes because current
flows therethrough fromthe first potential Vcc. Also
at this point of tinme, if the source potential of the
driving transistor T2 does not exceed the sum of the
threshold voltage Vthel of the light emtting el enent
EL and the cathode voltage Vcat, then the cu.r:ren
flowwng fromthe driving transistor T2 is used nerely
for charging of the -equivalent capacitor Gel and the
st or age Tdapaeifter, CiherAttha hird tihgeopsiaicieort he
t hreshol d voltage correction operation of the driving
t PansPSirrbiR2 tyasobeent conpbetied (&) r éadyntehed curhreent
supplied fromthe driving transistor T2 reflects the
nmobrentiat tof Pdyet iséahat| yinewdr d st kbandefvoygr from the
transi stor T2 has a high nmobility p, the current
af6bntcaEe thitenting Vsigreatthmdiangs rheepbiehtisly and
rise Si anpunt AV of the source is great. Can the
c6htPatle sameYldnot headpivivg Tl ansitsrapd Ton s sednown
mobi |it the current anmount of the driving
t Fafisi %‘3/ or A1 phig Shag4 %%Slﬂﬁélpe@wmaﬂl rsse Babunt
AV of the source is small. such operation, the
gXP%t%%ﬁt%ﬁﬁ¥awi§08Fd%ﬁ% tﬂrq\ﬂﬁﬁﬁatﬂpﬁﬂ3|%ﬁQﬁe Thei s
nBressed by the potential rise anbunt AV reflecting
tﬁé {ﬁq|§ﬁﬁﬁflsﬁﬁ6 at b?pﬁﬂwﬂthﬁfgﬁFﬁePQFQHV%ﬁ%ﬂ?§I¥§e

b|||tg correction gerlod (6) conme=; to an end,
riving transistor T2 becomes the signhal potential Vsig.

Meanwhile, the source potential of the driving transistor
T2 rises as time passes because current flows
therethrough from the first potential Vecc. Also at this
point of time, if the source potential of the driving
transistor T2 does not exceed the sum of the threshold
voltage Vthel of the light emitting element EL and the
cathode voltage Vcat, then the current flowing from the
driving transistor T2 is used merely for charging of the
equivalent capacitor Cel and the storage capacitor Cl. At
this time, since the threshold voltage correction
operation of the driving transistor T2 has been completed
already, the current supplied from the driving transistor
T2 reflects the mobility p. Particularly, where the
driving transistor T2 has a high mobility u, the current

amount at this time is great and also the potential rise
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the gat:e-source voltage Vgs fromwhich the nmobility p
is elimnated conpletely is obtained. PIG ii
illustrates a variation with respect to tinme of the
source potential of the driving transistor T2 wthin
the nobility correction period (6) described above.

As seen fromFIG 11, where taE= nobility of the
driving transistor T2 is high, the source voltage of
the driving transistor T2 rises quickly and the
gate-source voltage Vgs is conpressed as nmuch. In

ogﬂg{lnt\,{\o&\ﬂsof er goh?@e {@bdféatty pOIiISt}nEi %nttrlagy, where

gat e-source voltage Vgs is ~conpressed so as to cance

thgei @iiﬂq{bc%r%fnsigbgrnp@i hdd Yo 1w ﬁegiib’@%qﬂ wWiHag
d h r

current: can be suppressed. On the othe ard, where
tBﬁrP@%&'éﬂéﬁd%'o% kﬁ@ﬂdEIWﬁﬂénﬁfa%siEQbEaﬁﬁ of dnk@1 and

driving transistor T2 does not rise very quickly, and

akge bheegat- SQUECEnYQht a0 MISheS sBAtce CONMEMRSSEd By
very strongly. Accordingly, where the nobility 32 is

| QWeht B At @S ouheeg¥ 0k t dge: dded ¥ gisS o0t h€ i Eihid © eci
very mich so as to supplenment the |ow driving
capagkiyeofIG k2 cbhpustsad asy atheoperaht oMl stisdee amount

within the light emtting period (7). Wthin the

Lixghteemédimg theenbBd1{ 7Y, nt hcsanpki pgitt ansitsiver aTi

is turned off to cause the light emtting elenent EL

t @heBhtthé gidbilThe cgatecvobd ageibas (6f tdreedrtioiamgend,

transistor T2 is kept fixed, and the driving

t taBsystersdx suppllitegef Vqedfrom which the mobility u is
eliminated completely is obtained.

FIG. 11 illustrates a variation with respect to
time of the source potential of the driving transistor T2
within the mobility correction period (6) described above.
As seen from FIG. 11, where the mobility of the driving
transistor T2 is high, the source voltage of the driving
transistor T2 rises quickly and the gate-source voltage
Vgs is compressed as much. In other words, where the
mobility p is high, the gate-source voltage Vgs is
compressed so as to cancel the influence of the mobility
i, and the driving current can be suppressed. On the
other hand, where the mobility p is low, the source
voltage of the driving transistor T2 does not rise very

quickly, and also the gate-source voltage Vgs is not

compressed very strongly. Accordingly, where the mobility
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driving current Ids' in accordance with the
characteristic expression given herei nabove to she
light. emtting elenent. E:. Since the dr.i.ving
current: lds i .lcws through the Light: emtting

el ements EL, the anode voltage- of the light emtting
el emrent EL, that is, the source voltage of the
driving transistor T2, rises up to Vx, and at a point

of tinme at wh:i._:h the voltage cxceee_is; Teat +
",ithel, the light emtting element EL emts |light. As
the I|ight em ssion tinme becones |ong, the

cur tentéwoltragegant-svhect i ghittaem tVhsnds ehetresdmpraisises.
However, since the gate-source voltage Vgs of the
drvevyngudlr ansiast op F2ppemdkeptthat lawf dxedival ampaay tiyhe
boot strap operation, the driving current |ds'
f.low .AgGthik: ughusthetddghin: ceprétioy steltenenthEh the
does not vary. Therefore, even if the current/voltage
chaghtterigting pbrihe (7ght Wamhiti bige leldrmemmiELing
deteriorates, the fixed driving current lda,' 33
typread| §7)f1 e, samdling ettandisdoce Tof is heutnghtoff to
emtting elenent does not vary at a .1.. In the
drFspbaytippd ddtnsnactordi ettt Fé ftef erehcklglixanphe
described a'bove with reference to FIG 1, the drive
s@ahﬁeYoJeﬁrq%eé/gtshefcé% EF hesrDS repaeshyr | Thels k&edor d
, the drive scanner S includes a nunber of
oﬁ%ﬁ%@r %ﬂﬁ1ﬂ§@sdéaMantEﬁ%¢ﬁ%%ﬁ9¥b5? éPPPhée$e%k¥qq nes
DS. Different fromthe wa, te scanner 4, the
dﬁF%%l@%éﬁﬁgpng Ids’ in accordance with the

characteristic expression given hereinabove to the light
emitting element EL. Since the driving current Ids’ flows
through the light emitting element EL, the anode voltage
of the light emitting element EL, that is, the source
voltage of the driving transistor T2, rises up to Vx, and
at a point of time at which the voltage exceeds Vcat +
Vthel, the light emitting element EL emits light. As the
light emission time becomes long, the current/voltage of
the light emitting element EL varies. However, since the
gate-source voltage Vgs of the driving transistor T2 is
kept at a fixed value by the bootstrap operation, the
driving current Ids’ flowing through the light emitting
element EL does not vary. Therefore, even if the
current/voltage characteristic of the light emitting

element EL deteriorates, the fixed driving current Ids’
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supplies driving current to the feed lines DS, and
therefore, the output buffers thereof have a | arge
device size. Consequently, the drive scanner S has a
| arge size, and it is necessary to take a
counterneasure for reducing the size. FIG 13 shows a
di spl ay apparatus which solves the croblemdescribed
above of the display apparatus according to the
ez.aMp. e descri bed above with reference to FIG
Referring to FIG 13, the display apparatus shown
b@?éf@éiy 'fﬁgdéde datﬂéxf%mfﬂéﬂaé %eEBéoflgﬂtfgﬂit%lng

I na SeCtI on. e p, . Xe a--ray section

l@ﬁgﬂg§§ étrﬁd@gallkyvgg S&@QQEﬂﬁq Li nes W8 extendlng
along the direction o, ¥ arow a plurality of signal

l'ines SHI1%%Eeagéggaﬁjéﬂﬁkﬂétﬂ% dibE8etidPNo @hedreference
colum, a plurali pi xel s 2 di sposed in rows and

CakHAPSe ade 4 2GRS abo\ael #heh thereseanni ag Figest Wenand
the signal lines SL intersect 34 with each ot: her .

andifepbeddldt 5 afrifegdehd neseS1iexkendi ngnd mbypariakl.el
to the scanning lines Ws. Meanwhile, the driving

sgetbofihdic) Udes arhoei zeatadr selieetiatiedra wingal of
sel ector 3 for supplying a driving signal or inmage

Sbgpalit hayf Mg a2 esjugNako poheniurale it o ft bre stghallinazess .

SL in the columms, a wite scanner 4 for successively

soppkytage af wentthel wsigaatcdrmhdhe ,seaaningvd i sresindB bn

the rows, and a drive scanner 5 for supplying a power
supplies driving current to the feed lines DS, and
therefore, the output buffers thereof have a large device
size. Consequently, the drive scanner 5 has a large size,
and it is necessary to take a countermeasure for reducing
the size.

FIG. 13 shows a display apparatus which solves the
problem described above of the display apparatus
according to the reference example described above with
reference to FIG. 1. Referring to FIG. 13, the display
apparatus shown basically includes a pixel array section
1 and a driving section. 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
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supply which is changed over between a high potentia
and a |low potential to the feed lines DS. The pixel 2
has a configuration sane as that of the reference
exanpl e descri bed herei nabove with reference to FIG
2. In particular, each pixel 2 includes a sanpling
transi stor Tl connected an one of current termnals
thereof to a signal line SL and at the contro

termnal thereof to a scanning line WB, a driving
transi stor T2 connected at one of the current
termnals, thereof, which serves as the drain side,

t gigh: dacledthere BESdaadpatrd ey cdntfeetl iémes
thereof, which serves as the gate G to the other
cakteening eimripralalithé sanphé ngranrdmsi dtoesTHS. HMelanght le,
emtting el enment EL connected to the current

t ehai dalvingf seegidni vhagudeansitsimgrz on2alwee bértser ves
as the source S side, and a storage capacitor C
confieet ezt lasdoneén frhes sk wid S sand ivheg gatendd ofr timege
driving 35 transistor T2. It is to be noted that the

| FgBRaematingg @ elepeht PELetSidorredhedsagnahel igredSL
thereof to the source S of the driving transistor T2
anl BfetfelEHchode i hereetnisr 4 Frédevesas net loat hode
potential Vcat. As a characteristic matter_ of the
eABBE YiEM £ PPNtERE piE3Rhtt MPeéntsicarMLptel Hrg &S in
scanner S divides the feed lines DS in the rows into
gFBEPECHTr &5 édet Y Med M fdnBef O bf STRIRYY I1Inés PaHET

carrifs out changeover between a , ,
supply which 1s CThanged over between a high potential and

a low potential to the feed lines DS.

The pixel 2 has a configuration same as that of the
reference example described hereinabove with reference to
FIG. 2. 1In particular, each pixel 2 includes a sampling
transistor Tl connected at one of current terminals
thereof to a signal line SL and at the control terminal
thereof to a scanning line WS, a driving transistor T2
connected at one of the current terminals thereof, which
serves as the drain side, to a feed line DS and at the
control terminal thereof, which serves as the gate G, to
the other current terminal of the sampling transistor T1,
a light emitting element EL connected to the current
terminal of the driving transistor T2, which serves as
the source S side, and a storage capacitor Cl connected

between the soured S and the gate G of the driving

35



hi gh potential and a |ow w tential successively

di spl acing the phase in a unit of a group while
changi ng over, in each group, the potential of a
predeterm ned nunber of ones of the feed lines DS in
the sane phase. in the exanple shown in FIG 13, the
drive scanner 5 divides the feed lines DS in the rows
into groups of two feed lines DS and carries out
changeover between a high potential and a | ow
potential successively displacing the phase in a unit

of -2, 9/ oup- Whi | er €hangi NG O0%Bkeal PhLACIhe ATQUR, ehbeting
potential of the two feed lines D, in the sane phase.

I 01 LALSE TBNNEY conRebhgyq ebadhe ianci® Pher&fr tihe ypesent
cinvention, comon timngs are used for a plurality of

f gedrtd r@%fprth%o\fﬁﬁv§ﬂgpiﬂaﬂé ineSDB20kndi § £ eftentcaiavae
or different stages. The drive scanner is basically

f ehaBEof rianaa prebichbrieg Steitrand eutputiduffernts
connected to individual 36 stages of the shift

regi st emns ahenshihfteragiisd ereper af eshe ighycRgpense 60

a clock signal DSck supplied thereto from the outside

ande SpE€assi Vielvwentiansf efis dcistearsicashgnab . diBSEs the

supplied thereto fromthe outside simlarly to output

areedt rolesimgmndhn, tibi ebws sidto heougpedofos powertermined

supply changeover, for each state. Each of the out put

bubfees chaiuges ldves and associet edtponengseppt yetieen a

between a high potential and a | ow potential . in

r espbnsetential and a low potential successively
displacing the phase in a unit of a group while changing
over, in each group, the potential of a predetermined
number of ones of the feed lines DS in the same phase. 1In
the example shown in FIG. 13, the drive scanner 5 divides
the feed lines DS in the rows into groups of two feed
lines DS and carries out changeover between a high
potential and a low potential successively displacing the
phase in a unit of a group while changing over, in each
group, the potential of the two feed lines DS in the same
phase. In this manner, in the embodiments of the present
invention, common timings are used for a plurality of
feed lines or power supply lines DS of different rows or
different stages.

The drive scanner 5 is basically formed from a

shift register and output buffers connected to individual
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to the control signal. In the enbodi nents of the
present invention, comon control timngs are used
for a plurality of power supply lines so that an

out put buffer is used comonly by the plural power
supply lines, Consequently, the nunber of out put
buffers can be reduced. Since the output buffers
supply power to the feed Iines DS, they have to have
a high current driving capacity and therefore have a
| arge size. By reducing the nunber of output buffers
havi ng such a large size as east: descri bed,

r edegts onf | thecighdufitt rspzetand TheceBi fantk@iciicavepenttes
in high yield of a peripheral driving section can be
anhi cepatese 4d come ookt pugndufierk issippdeéddcommrtc ,from
for exanple, to tw feed lines DS as in the exanple
ofthEi GitdB]e tdreh stlbeet ot atl numrers fefrsoat pueérbuf ferd
can be reduced to one half. Further, if a comon
cOAtpobuppary.theysad foemtere faud ldenesmOBariherr t he
nunmber of output 3 buffers can be reduced to one

t eatAut hat coft e siehetl endel clexianploe bdeseeil béelr power
her ei nabove with reference to FIG .... FIG 14

i BrEsly ateanapseieati 6Arotathes Bi%pl afjachpplardtausutput
descri bed hereinabove with reference to FIG 13. A
dPPYERGS sEpTIeS $Vierpatt @8S el adwch PSi"gaaFUPPhe Sine As
seen fromFI G 14, the input driving signal assunes

t RPEECST ey dtE9tpfPogepfiadhetd ¥ ale P@&@Pgéﬁﬂ-oiﬂn response

reference potential Vofs, a_signal potential Vsig and
atgtBP%g%ontrOl signal. In the embodiments of the present

invention, common control timings are used for a

plurality of power supply lines so that an output buffer
is used commonly by the plural power supply lines.
Consequently, the number of output buffers can be reduced.
Since the output buffers supply power to the feed lines

DS, they have to have a high current driving capacity and
therefore have a large size. By reducing the number of
output buffers having such a large size as just described,
reduction in circuit size and in cost and achievement in
high yield of a peripheral driving section can be
anticipated. If one output buffer is used commonly, for
example, to two feed lines DS as in the example of FIG.

13, then the total number of output buffers can be

reduced to one half. Further, if a common control timing

is used for ten feed lines DS, then the number of output
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potential Vini wthin one horizontal period (IH) The
storage potential Vini is |owex than the reference
potential Vofs. To each feed |ine power supply line
0S, a power supply which changes over between the | ow
potential Vets and the high: potential. Vcc is
supplied. Inthe timng . chart of FIG 14, a power,
supply is supplied at a comon timng and phase to two
power supply lines of the Nth stage and the N . I|t:h
stage. To the scanning line or T1 control line W5 of

tBﬁfFé\!’Q é&r@% Qe abBgr oW, e GRLEHOkhgt 9nal cipul . 8&Ference
supplied to the sanpling transistor T1 at the Nt h

SLage, & N QW %er@yﬁﬁ%gJéﬂ%ltﬁ'QEE@EEMcet@btﬂT%
scannlng l[ine or T1 control |ine Ws at the N + Ith

stage, tihe coatkoh,signals appkhedontor the sAXPILERY
transistor TI of the N+ Ith stage is outputted. 3>

|Qpbgkétﬁguwgﬁorﬂﬂé&|N%r@&ﬁ§8@$eeﬁb@ﬂlfgﬁgnenbwotopﬁmet 13.
supply 7..i.n.es group together and a conmon contro

t AmiBgviIfwﬁg m@daa.d ik0ihpet ponedo sURpl ¥ibhaesloie tdie  As
group. in the tuning chart of FIG 14, a contro

t kBbAgriGn FIwli Qat edhbBoinp®Er elnivahgt beggadups Dfmetshehree
power supply lines at the Nth. stage and the N + 1th
stlegel e bfita als@sbbldt helnextiogreatponhnet Gdieaged he
power supply lines of the N
potential Vofs, a signal potential Vsig and a storage
potential Vini within one horizontal period (1H). The
storage potential Vini is lower than the reference
potential Vofs.

To each feed line or power supply line DS, a power
supply which changes over between the low potential Vss
and the high potential Vcc is supplied. In the timing
chart of FIG. 14, a power supply is supplied at a common
timing and phase to two power supply lines of the Nth
stage and the N + 1th stage.

To the scanning line or Tl control line WS of the
Nth stage or Nth row, a control signal pulse supplied to
the sampling transistor Tl at the Nth stage or Nth row is
outputted. Similarly, to the scanning line or Tl control
line WS at the N + 1lth stage, the control signal applied

to the sampling transistor Tl of the N + 1lth stage is

outputted.
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a 2th stage and the N + 3th stage. As can be seen
apparently fromFI G 14, the scanning timng or phase
of the power supply lines at the N+ 2th and N. TO
stages is shifted by two horizontal. periods (=Ft)
fromthat of the power supply lines at the Nth and N
+ 1.th stages. First, within a no-light emtting
period, when the signal line Si, has the reference
potential Vofs, the sanpling transistors Ti at the
Nth and N+ Ith stages are turned on. At this tine,
the rereren_;e; pot enta.al. Vofs is charged into the
gate G din tthesdmewnay, t¥randiesstrorsTRt ahbhddindre, | gwo
potential Vss :is chi rgeed into the source S of the
depvengstprnsilsines F2oupnt paetlicculeand, aacphmes hodrd-rol
val ue correction preparation opi=rait_Aon of Setting

t hémigat s Graflitlkle tar Eoe ngowearsiostlor 1Thest of ttee group.
reference potential Vofs and setting the source S of

t he 8Re VvEHYL NG cargitsPér FT2- t b it e dopwwrpét ehmiad Mss s
carried out. As seen in FIG 14, the threshold val ue

: oRdiessed giPBoprdyaPat Foh dputatdfofhespedet i wePrdwt
repetitively b three tinmes each for IN. Wthin the.

| 4sPedrat Hig r‘%‘-ht iSir@get Areshet d' valldd esreechiorrlso of
preparation period, the storage potential Vini is
WEPEL BEE T P Whe nSdUFERISE o PEHRE drPviliigliranhsistide N
T2 at a point of tinme at_which the potential of the
sP“gHEHP THaEe QnChdfglsTove?r FrIR -t heS % dersen

potential Vofs to_the_ storage potential Vini.
apparently from FIG. 14, the scanning timing or phase of

the power supply lines at the N + 2th and N + 3th stages
is shifted by two horizontal periods (2H) from that of
the power supply lines at the Nth and N + 1th stages.
First, within a no-light emitting period, when the
signal line SL has the reference potential Vofs, the
sampling transistors Tl at the Nth and N + 1lth stages are
turned on. At this time, the reference potential Vofs is
charged into the gate G of the driving transistor T2
while the low potential Vss is charged into the source S
of the driving transistor T2. In particular, a threshold
value correction 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 is carried out. As

seen in FIG. 14, the threshold value correction
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By this operation, at a point of Lhm at. which the
threshol d val ue correction preparation operation is
conpl eted, the gate-source voltage \'gs of the driving
transi stor T2 changes from Vofs -- Vss to Vini - Vss.
Here, the level of the storage potential Vini is set
such that, while Vofs - Vs s is higher than the
threshold voltage of the driving transistor T2, Vini
- Vss has a value lower than the threshold voltage
Vth of the driving t::c::insist:.;:c: T2. After the
S%?£ﬁ£l%ﬁ%%%‘e§5t¥bﬂ' id ScLhargedukntopt bie: i gake nG of
the driving transistor T2, the sanpl.nu transi:tor.
Thise turped Qfh te-end thechhheshol thmaldie third-time
correction preparation period. In the, timng chart of
Fl GesHdha Waithe therthteshaldpuabuecsopsLLdd Onthe
preparation operation is repeated three timer, the
Stk Age pRttentdial vVhDi 14 SyWrdteheAnt Bt @hd heogatee sGoof
the driving transistor T2 merely within the |ast or

t phé dativin@teanthseshotd aalau@oicer bectimhn at which the
preparation period. It is to be noted, however, 40
t patetheaStaT age pateal i Bine Minichkagkapotdeddam tthe
gate G of the driving transistor T2 otherwise in all
ofe theenddhnesholdavaloes cor reet isaprpyepasadntaiml Vini.
C. pera.ti.or; repeated by a plural nunber of tines.
AByethihesamliong atamspstror oFatiing durwedth gftfe, t he
potential of the feed line ~S or power supply line is
phfmgeldold omltulke cbowe pot @ntira@pavss ivo epsrdtiighh get a nt
i a

completed, the gate-source voltage Vgs of the driving

transistor T2 changes from Vofs - Vss to Vini - Vss. Here,
the level of the storage potential Vini is set such that,
while Vofs - Vss is higher than the threshold voltage of
the driving transistor T2, Vini - Vss has a value lower
than the threshold voltage Vth of the driving transistor
T2. After the storage potential Vini is charged into the
gate G of the driving transistor T2, the sampling
transistor Tl is turned off to end the threshold value
correction preparation period. In the timing chart of FIG.
14, while the threshold value correction preparation
operation is repeated three times, the storage potential
Vini is written into the gate G of the driving transistor
T2 merely within the last or third-time threshold value

correction preparation period. It is to be noted, however,
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icc. At this tinme, it it is assuned than the
gate-source voltage figs of the driving transistor.
T2 is i'u.gh.ex than the threshold voltage Vth, then
current flows through the driving transistor T2 and
the gate potential, whereupon the source potential of
the driving transistor. T2 vary. There is the
possibility that the threshold voltage correction
operation may be dispersed anong the different stages
by an influence of the variation of the gate
potential or the source potential of the driving
t thasi storstiizagenpotdetid b Cope iw tihptthtsqd accdrdigage G
to the enbodi ments of the present invention, the
sbor blge dpiotient itabnM stot STAwdttiteewiisn advahteoatthae
stage at which the threshold val ue correction
operathoid i loenpbetredt ioiCansaguentiby, ophea gatre-spwated
voltage Vg.s Vin, - Vas} of the driving transistor T2
i BY| avekutdHamumbert hEeshge vol tage Vth, and
therefore, the driving transistor T2 is in an off
st at e addtehethat amoltiov italangadtohel Sor deiedpetfént the
al]. of. the driving transistor T2 little vary.
| PhePRERRL athéhehEestol #eobe agrep@wenfe@tlmhy Iine is
ration can be carried o.:t: nox::na.l.ly. i f:ter.
tﬁléalb%%rﬁm} the LRE Peeential Wesoro pbaelalglsme}ltlal
:ine changes over fromthe | ow potential Liss to
tH@Ch. gt potentimt, Vel, ltv\Hén aﬁﬁémgéamﬂthgth_ei e tABSRAsCe

the.  reference potentlal "ofs, the sa:tpl.
tyahg?%ﬁ(ﬁgsnof ghe driving transistor T2 is hlgher than

the threshold voltage Vth, then current flows through the
driving transistor T2 and the gate potential, whereupon
the source potential of the driving transistor T2 vary.
There is the possibility that the threshold voltage
correction operation may be dispersed among the different
stages by an influence of the variation of the gate
potential or the source potential of the driving
transistor T2. In order to cope with this, according to
the embodiments of the present invention, the storage
potential Vini is written in advance at a stage at which
the threshold value correction operation is completed.
Consequently, the gate-source voltage Vgs (= Vini - Vss)
of the driving transistor T2 is lower than the threshold
voltage Vth, and therefore, the driving transistor T2 is

in an off state and the gate potential and the source
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turned on to carry out the threshold vol.--age
correction operation. In the exanple il.lust:rated in
FIG 14, the threshold voltage correc:t.i.on
operation is carried out repetitively three tines for
each I'l-1. In the Ares :: r: t: enbodinment, in order
t:.o carry oue the threshold voltage correction ope
ra ft:i on, when the scanning line:: W5 has the
threshold value. corr.ec:tion. r_ef.-erence “otentia
Vofs, the sanpling transistor Ti as controlled
P@é%aqn ANGRaf i1+ HOWeVElsi sthe sampldng thLaRsi stor

1 may otherw se be turned off after the potentia

ofpd heescanninRgchi-0en YWy £Nanges ceyetct t&h the rskebagean
potential Vini. Since this makes the gat:e-source

vl tage \Vos of drixMing, . trans:i.:t:or T2 | ower than
the threshold voltage Vth of the driving transistor

"1'2, narwast efdll pomtantl orl ems tdyoughe bRepdréying
transistor T2 within a period after the sanpling
t £:@nS1 Pti0melichhsgb 8l 6@8 O ronl theol owl potsrheissamvplki Bg
transistor. Ti. is turned on subsequently. 42 After
t hige th 1 Qiotesicenal ve by eghol dheoktageingarirectisonas the
operation by three times ends in this manner, when
t het poirend icalt cat ibhevseanning saipe 1¥6 now Hecores1 the
signal potential Vs.ig, the sanpling transistor Tl is
t tifinest oh agaicarto cat ryhouthreispoal woltdgy.caByethisn
operation, also nobility co:rxiect.i:.:n of the
dopatangiort.r ansi st@rexkEples ¢ainsedated igi MICt anéoushy .
After the
threshold voltage correction operation is carried out
repetitively three times for each 1H. In the present
embodiment, in order to carry out the threshold voltage
correction operation, when the scanning line WS has the
threshold value correction reference potential Vofs, the
sampling transistor Tl is controlled between on and off.
However, the sampling transistor Tl may otherwise be
turned off after the potential of the scanning line WS
changes over to the storage potential Vini. Since this
makes the gate-source voltage Vgs of the driving
transistor T2 lower than the threshold voltage Vth of the
driving transistor T2, no wasteful current flows through
the driving transistor T2 within a period after the

sampling transistor T1 is turned off until the sampling

transistor T1 is turned on subsequently.
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predeterm ned nobility correction tinme el apses, the
sanpling transistor Ti is turned off to end the
witing and cause the light emtting elenent EL to
emt light. A light emtting period is started in
this manner. At a point of time at which the |ight
emtting period ends, when the potential of the
signal line SL is the threshold value correction
reference potential Vofs, the sanpling transistor T:i
Is turned on to turn off the Ilight emtting el ement
U In the present enbodi nent, when the potential of

t he si graftdnd réeSkins-dhel viefrerlertbeespot @ntaolaladvof s,
the sampling transistor Tl. turned on to sanple the

r sgireatceopoteatatdlonvbl/s thoee urimaf ferdse inl tighs manner,
emtting el enent EL. However, the storage potenti al
ViReR HRy petrirtiiiade ofe thanprenhiny tune ®Ff nbkeberemaang
transistor T2 to turn off the :Light emtting el enent
Ethe Asobet Rt tdedaNdsy, atipot embldinaditkhapentof rioimis
the reference potential Me or the est:oragee
poteRtHaPt AT oeR TBE @Rt $e9ndIntr ithaggathy dhishe
driving transistor T2 to carry out a turning off
0PEFARF A of 2 k3R MAPGRE EYe AP ¥ ¥ Figt &1 erfe e ERr I The
potential necessary to turn off the light emtti n%
eltéABATSERT should BErr-6RePtt hat Henesuml Ve atAfter the
Vthel + Vth of the _cathode potential Vcat., the

t RFESRLFHNVHTY AP HLHE! COFTeRel 91 JHSe RLEPPAY. etfrent

Fkgwgﬁg?éf€réﬁgf§ﬂyil%1V82t9§55Q§rLé§ gghgngr£Xér§Liting

and cause the light emitting element EL to emit light. A
light emitting period is started in this manner.

At a point of time at which the light emitting
period ends, when the potential of the signal line SL is
the threshold value correction reference potential Vofs,
the sampling transistor Tl is turned on to turn off the
light emitting element EL. In the present embodiment,
when the potential of the signal line SL is the reference
potential Vofs, the sampling transistor Tl is turned on
to sample the reference potential Vofs to turn off the
light emitting element EL. However, the storage potential
Vini may otherwise be sampled to turn off the driving
transistor T2 to turn off the light emitting element EL.
As occasion demands, a potential different from the

reference potential Vofs or the storage potential Vini
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In the reference exanpl e descri bed here. nabove, the
potential of the feed |ine or power supply line DS is
changed over for each row or stage to change over the
light emitting el enent between the on and off states.
In contrast, in the enbodiments of the present
invention, since a feed line DS is used comonly by a
plurality of pixel rows, the changeover between the
on and of f states may not: carried out
rowsequentially. Therefore, in the enbodi nents of
tH?y PEESEN: 1RV ERELORh ther d eferencari PO idilstor T2
Vofs or the storage potential Mni supplied fromthe
s¢gnak g, ldne Weuirs 1 58Pk edhda-dtubR off chderighd vi ng
transistior T2 thereby to carry out changeover between
theibight enddicngrst aiir RRdnthel Needd Phlreio. EGrhNGEE
state row sequentially. FIG 15Ais a timng chart

I khgsu?&ﬁ Ngniaht i@xaspkeen Of EdesrelopNeat 16fct Ntdn mheag
chart illustrated in FIG 14. 44 Referring to FIG
156n vHat he wxanphkevihl usttiad eththiohe pbeedcidinesaBS ahe
power supply lines are divided into groups of nine

f eadebhoBs 33 taaed vehanger over lHetweenitheng hilgment EL
potential and the |ow potential is carried out

sdeaesst viehne sicspl aeilnggé hectphasehiendaiuhng tofares igrtoup
while the potential of the nine feed line DS in each
graup changed over. in the sanme phase. in other words,
conmon timngs are used for power supply lines of each

In the reference example described hereinabove, the
potential of the feed line or power supply line DS is
changed over for each row or stage to change over the
light emitting element between the on and off states. In
contrast, in the embodiments of the present invention,
since a feed line DS is used commonly by a plurality of
pixel rows, the changeover between the on and off states
may not be carried out row-sequentially. Therefore, in
the embodiments of the present invention, the reference
potential Vofs or the storage potential Vini supplied
from the scanning line WS is sampled to turn off the
driving transistor T2 thereby to carry out changeover
between the light emitting state and the no-light
emitting state row-sequentially.

FIG. 15A is a timing chart illustrating an example

of development of the timing chart illustrated in FIG. 14.
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ni ne stages. By this, the nunber of o:output buffers
to be incorporated in the drive scanner” can be
reduced down to one ninth that of the reference
exanpi e. As can he recogni zed apparently fromthe
foregoing description, in the display apparatus
according to the enbodinents of the present

i nvention, the signal selector 3 supplies a driving
signai which alternately changes over at | east
between the reference potential Vofs and the signal
potential Vsig to the signal lines SL. cchen the
péeéntirahg ofo &'Isd.giak, | inetigk dxmrtdle refiasengesd, the
potential Vofs and the potential the feed |ine DS is

t HecboWipet &t iced Pesr thepsanplrnayg atreadsivstied ffitd S
turned on in response to the control signal to carry
ogtrouns pe e pairat iferdopenati %, afndsethiaingg pher between the
gat e-source voltage Vgs of the driving transistor T2
t 8ighvedtenjelalhiagkhethehaav t et aririedhdlsdceokt @geontt h of
the driving 45 transistor T2. Then, when the potenti al
ofuchessiyha dilspdecShygi she hehassf émencenpot efita :grup
Vofs and the potential of the feed line DS is the
hi"ghlpotemtiaientiad, ofhehe saipt ifimgct Aansi B8 oin Tadhs
turned on in response to the contxcl signal to carry
0dF°HP cbf rétaTioss operatiophdfsanti bRELg N tHdest spage.
capacitor Cs so that the gate- source voltage of the
dFPPRAY EHaiYssede T2ePeEofradOtdie SUPRiEs hdnhes vof tergd

Vth of the driving transistor T2.
nine stages. By this, the number of output buffers to be

incorporated in the drive scanner can be reduced down to
one ninth that of the reference example.

As can be recognized apparently from the foregoing
description, in the display apparatus according to the
embodiments of the present invention, the signal selector
3 supplies a driving signal which alternately changes
over at least between the reference potential Vofs and
the signal potential Vsig to the signal lines SL. When
the potential of a signal line SL is the reference
potential Vofs and the potential of the feed line DS is
the low potential Vss, the sampling transistor T1 is
turned on in response to the control signal to carry out
a preparation operation of setting the gate-source
voltage Vgs of the driving transistor T2 to a voltage

higher than the threshold voltage Vth of the driving
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Thereafter, when the potential of the signal line SI:
Ls the signal potent:.i.al. Vsig and the potential of
the feed Iline is the high potential Vcc, the sanpling
transistor Tl is turned on in response to the contro
signal to carry out a witing o, :ra+:..:i._:ra of
storing the signal potential Vsig into the storage
capacitor Cs. Preferably, the signal selector:
supplies a driving signal, which varies anong three

| evel s of the reference potential Vcfs, signa

IO‘BEQHH or 81 9 @Rdy, SHRIePEbeBht 8l1 MitheWRighal s

ower than the reference potential Vofs, to the

shgpal s1.1ne Fle LRetBhseipstancel vbRe sadptidigotential
transi stor Ti applies the storage potential Vin:. to

the gaterGofy ithe pdr i ¥i pge thapsipstentI2l atcd, dHenal
stage of the threshold voltage correction preparation

opehalioy d:uriacert he dsimined banshstespdidse igd ahan
of f state once. Consequently, the succeeding 411-1
t breshel ds Mpld1age carrechiOm apeirati-oBnCcape be: ioar rdfed

out normal.y. The d:ri,ring transistor T2 may repeat

t heschhreshplihe eltbagge cospeeitican capepathen the gate-

time-divisionally by a plural nunber of tinmes such

t Batirtbevsliipgef pateatialnd/itminsappbired? tioetdiegahe

G of the driving transistor T2 a:f t:er at |east one

othkbehcrmrmﬂﬂuage vopepat tlonsirifhing prevenssomskl.ess

current fromflowng between different ones of the

t Theshofdewolwhage the potential of the signal line SL is
the signal potential Vsig and the potential of the feed
line DS is the high potential Vcc, the sampling
transistor Tl is turned on in response to the control
signal to carry out a writing operation of storing the
signal potential Vsig into the storage capacitor Cs.

Preferably, the signal selector 3 supplies a

driving signal, which varies among three levels of the
reference potential Vofs, signal potential Vsig and
storage potential Vini, which is lower than the reference
potential Vofs, to the signal line SL. 1In this instance,
the sampling transistor Tl applies the storage potential
Vini to the gate G of the driving transistor T2 at a
final stage of the threshold voltage correction

preparation operation to place the driving transistor T2

into an off state once. Consequently, the succeeding
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correction operations. Preferably, the threshold
voltage correction pr.apar.ation operation carried
out all at once for the pixels of those rows which

bel ong to one group whereas the threshold voltage
correction operation is carried out successively in a
di spl aced relationship in a unit of a row when the
light emitting elenent EL is in an on state while
current is supplied fromthe driving transistor T2
and the _s.i.gna. line SL has the reference potentia
Vofe, the sanpling transistor Ti is turned on in

r eéspesseld ovdlitegeonbrrectiosigralattionweahebé hearried out
reference potential Vofs into the gate G of the
drpvinagly r afibestioivig® tmensisnoof T2 tiwey drépdartg the
transistor T2 thereby to change over the state of the
| thheskrdd tiddgagkementeELiod ramararion simeediolwimrefifly
state. The light emtting elenent EL is connected at

t R anbderahevebert oft henes owrdde t8asf thhesderadag
transistor T2 and at the cathode 47 thereof to the
pPPEBN Bt &E M itdd 16athpdécpot @rithicalganar G Thethe edindmge
potent,.a. Vofs is |ower than visa potential of the
strfBF LT Her tThr édherdabol tage ehelf shet Rerreghion
emtting element EL and the threshold voltage Vth of

t RBETr ATy TRARSPEIVHILS PPeL6SE hel et Hode Potféat'iag
Mat. FIG 15B a timng chart illustrating another
dPPUTRE. metHGd8f PReS dPSpHhy Hsisaratdsvateddling to

the enbodinents of the present _invention.. In order
tSorrectlon operations. referably, the threshold voltage

correction preparation operation is carried out all at
once for the pixels of those rows which belong to one
group whereas the threshold voltage correction operation
is carried out successively in a displaced relationship
in a unit of a row. When the light emitting element EL is
in an on state while current is supplied from the driving
transistor T2 and the signal line SL has the reference
potential Vofs, the sampling transistor Tl is turned on
in response to the control signal to write the reference
potential Vofs into the gate G of the driving transistor
T2 to turn off the driving transistor T2 thereby to
change over the state of the light emitting element EL
from an on state to an off state. The light emitting
element EL is connected at the anode thereof to the

source S of the driving transistor T2 and at the cathode
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facilitate understandings, FIG 15B adopts a
representation manner simlar to that of the timng
chart o FIG 14. In the driving method descri bed
nerei naborie wth reference to FIG 14, the threshold
vol tage. correction preparation operation is carried
out: all at once for the pixels of two rows which

bel ong to one group, and the threshold voltage
correction operavii--n is carried out successively in
a displaced relationship in a unit of a row In

g?%%f%%%ztd nchteh?)rgaégéﬂglr[@& hod hobel bystnt Bfeddat. The

he preparation operation and the threshold

voLEags, &o JJ £CHi90 1 0PEEALi ON AL $UGREESE U derRaki ed
out 1n a displaced relationship in a unit of a row.

Bynd hi g, detdhed.cnt-BenEont§&lt8jgR@het 0o ber@ppligrited to
the sanpling transistor '":1 in the Nth stage and the

CORt £ PIn$i dNRenttOELbEnAPPId &thA@nbhE s8IPAdNg/th of the
transistor TI in. the N+ |th stage which belong to

theisan® Graln el haveo acikommhode. bowaneior Mcahs
Seen in FIG . ra, t:.n: : waveforns of the Ti

control drigne1at thea Mlhnﬁiga@ﬁaaﬂdllh@stﬁcattrﬂgt hnstage

are sane although the phases .:hereof have a shif.

ofiri ¥ing tiereletoseene ByspIﬂys,agplaeacoaf bgosatimon tohehe

wite scanner ,can be A wite scanner of a

cenbb@unat i o Muihkepsesent . Aventtiont. hatn afrdehe twri t e

scanner of the reference exanple can be used as it

I $acByitsteoessirnsebydinansferG.i st hdopaved orm of a

start pul se
representation manner similar to that of the timing chart
of FIG. 14. In the driving method described hereinabove
with reference to FIG. 14, the threshold voltage
correction preparation operation is carried out all at
once for the pixels of two rows which belong to one group,
and the threshold voltage correction operation is carried
out successively in a displaced relationship in a unit of
a row. 1In contrast, in the driving method illustrated in
FIG. 15B, the preparation operation and the threshold
voltage correction operation are successively carried out
in a displaced relationship in a unit of a row. By this
method, the control signal to be applied to the sampling
transistor Tl in the Nth stage and the control signal to

be applied to the sampling transistor Tl in the N + 1th

stage which belong to the same group can have a common
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supplied to the wite scanner Promthe outside, it is
possi bl e to produce the control signals to be supplied
to the individual scanning 1.7.n.es Wa. It is to be
noted that, also in the dri-ing nmethod of FIG ' _5B,
the threshold value correction preparat:i.on opera
Lon Is carried out repetitively by a plural nunber
of tinmes. Then, it is necessary to sanple the storage
potential \'ini fromthe ..:.anal line and wite the
sanpl ed storage potential Vini into the gate C of
t:,ne driving transistor T2 by the :Last threshold
valawe foont e@isi Grepr epaF &t i drbBypehat vate £ &yms tdd Shet e
gate-source ,o0:ti:.aue i'gss of the driving

t cansicsiob i@ aarthise Nkepttsuppiressesd Nowelthhataddenre
threshold voltage Irtlh. FIG _5Cillustrates an
exanmpl elofodpBvellepmbateof theéheof imAveg ackaitt of 1H
illusLratg:ed in FIG .1.5B. Referring to FIG 15C,

i Ahehebekaept e Bl| thisatEs ddrdibeedtiomest dorhe 4Qite
power supply lines CS are divided into groups of nine
f éednhpnesaDRe aridrdhangeover Wwetweenanher Ml
potential and the |ow potential is carried out
sGeBEsgHyRtON divdfleacinglehetphdse iof ghanvtied scanner
group while the potentials of the nine feed |lines DS
i At EEegF%fﬁ)reé’rC@ cERERgedcav re iypachessameiphade. | n
ot her words, common timngs are used for power supply
| PHESC 88 LY rigg@sferring the waveform of a start pulse

supplied to the write scanner from the outside, it is
possible to produce the control signals to be supplied to
the individual scanning lines WS. It is to be noted that,
also in the driving method of FIG. 15B, the threshold
value correction preparation operation is carried out
repetitively by a plural number of times. Then, it is
necessary to sample the storage potential Vini from the
signal line SL and write the sampled storage potential
Vini into the gate G of the driving transistor T2 by the
last threshold value correction preparation operation. By
this, the gate-source voltage Vgs of the driving
transistor T2 can be kept suppressed lower than the
threshold voltage Vth.

FIG. 15C illustrates an example of development of
the timing chart illustrated in FIG. 15B. Referring to

FIG. 15C, in the example illustrated, the feed lines or
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stages. By this, the nunber of output buffers t:o te

i ncorporated in the drive scanner can be reduced to
one ninth that of the reference exanple. The display
apparatus according to the enbodi ments of the present
i nvention has such a thin fil mdevice configuration
as shown. in FIG 16. FIG 16 shows a schematic
sectional structure of a pixel forned on an

i nsul ating substrate. As seen in FIG L6, the pixe
shown includes a transistor section (in FIG 16, one
TEwet Hiystratigd)lsi Bgl Led ngi & lunakbt ¥r&fipd i nfinkm
transistors, a capacitor section such as a storage
capagi 1 e Opd,henfi kBangddh & ldhtec@Mt hé i My1S @Cltden®Aal
such as an organic EL elenent. The transi stor section

apfatfige CAPIarisects ot afed QueduBe s firsybst rat e
by a TFT process, and the light emtting section such

a8idpla®I@aniHe Bhagkem®ns luiist lamanatedp omhile the
transi stor section and the capacitor section. A
t papspaL £ SPPOS AGnbOfsebstiraise Diss iadhies egkdup tahe
| ght emtting section by a bonding agent to forma
f baknpadedverThe dihepkaye apperat usnt behqr egents;, common
enbodi nent includes such a display apparatus of a
medul eyt ypee ofseal fhiraposhapeu@slyseenesnat. Gid hine
Referring to FIG 17, a display array section wherein
asphgeal | By ohipi xehs readter ioficbudpny lanf formganioc PEL
element:, a thin f.Lmtransistor,
incorporated in the drive scanner can be reduced to one
ninth that of the reference example.

The display apparatus according to the embodiments
of the present invention has such a thin film device
configuration as shown in FIG. 16. FIG. 16 shows a
schematic sectional structure of a pixel formed on an
insulating substrate. As seen in FIG. 16, the pixel shown
includes a transistor section (in FIG. 16, 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

50



a thin filmcapacitor and so forth are fornmed and
integrated in a matrix, for exanple, on an insulating
substrate. A bonding agent is disposed in such a
manner as to surround the pixel array section or

pi xel matrix section, and an opposing substrate of
glass or the like is adhered to forma display
nodul e. As occasi on demands, a color filter, a
protective film a light intercepting filmand so
forth may be provided on this transparent opposing
substrate. As a connector for inputting and

ovtpuattang i3 grllesecantdosohé ortdhtf reemtttihg satside 4o a
the pixel array section and vice versa, for exanple,
abohHéxg bheempr it gdbroi rcliet JRQamy be provi ded on the
di spl ay nodul e. The di splay apparatus according tc the
enbodi nelites displehieappesents iafvehei pnedest rértied ialsove
has a formof a flat panel and can applied as a
ditsplage apparhatausiioblayasppasa vl et iac mappaeatvise iaf a
various fields wherein an 71. inage signal inputted

t 6lot phapkiced Sa9snt he Elfect toni Refapparatus 6. 17, a
di spl ayed as an inmage, such as, for exanple, digital
cAFEPASY MotBbOGKtippevpersbnat Klompdtiéysof po¥ebbleach
tel ephone sets and video caneras. in the follow ng,
ekaﬁgPésngrﬁ?eﬂﬁﬂﬂﬂ@§nFé appaRRtus tieimhiféhn fhensistor,
di spl ay apparatus is applied are described. FIG :t.8
sRow81la feleviddiash test 28 &hi Eprtthere formed and

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 embodiments
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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enbodi ments of the present invention. is applied.
Referring to FIG 18, the television set includes a

firont:, panel 12, an image display screen |1 forned
froma filter plate ; using the class 3 and so forth
and is produced r - ° he , enbodinments - present

di spl ay apparatus of the of the present invention as
the i mage di splay screen 11. FIG 19 shows a digita
canera to which the enbodinents of the present
invention are applied.. Referring to FIG 19. a front

tekrgé{%l é)irbqlal\éii%\gugt:e&h€o S H ARl ceamehachs ShowroaRc

per” side, and a rear ‘elevational view of the

dég#ﬁ £ GANES &5ls 1§99&ﬂa Nt KSageOWBhchi 8¢, fe example,
digital canera shown includes an image section 15, a

dissplayr RikkuR | gBSendok | B IgedRbnem tbhhasegt i on

16, "a control switch, a nenu switch, a shutter 19 and

sgofestie HheHicait gk ¢ §asmed ariideopicaduegd. usinngnthe
di spl ay apparatus of the enbodi nents of the present

| RYENLY OHly A%tk 1dsSpEayhsestd A ohb e BRp&tdEu2C cshowsh
a notebook type personal conputer to which the

ephediment s, efppha tpsesenippnkentirendaseritappl i ed.

Referring to FIG 20, the notebook type persona

conput errrshows sRéEhsIdes A HadyoR0sea tKeydidamnd tB& f or
embodiments of the present invention is applied.
Referring to FIG. 18, 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 embodiments of the present
invention as the image display screen 11.

FIG. 19 shows a digital camera to which the
embodiments of the present invention are applied.
Referring to FIG. 19, a front elevational view of the
digital camera is 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 embodiments of the present

invention as the display section 16.
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bei ng operated in order to .npu.t: characters and so
forth; a display section 22 provided on a body cover
for displaying an i mage and so forth. The notebook
type personal conputer is produced using the display
apparatus of the enbodi nents of the present:.
invention as the display section 22. FIG 21 shows a
portabl e term nal apparatus to which the enbodi nents
of the present: invention are applied. Referring to
FIG 21, the portable termnal apparatus is shown in
an unfol ded state on the left side and shown in a
fol ded siH&i.e 20nshhesraghttelsiadke.tybrepepsstabl @mputer to
term nal apparatus includes an upper side housing 23,
awihower tse dentholisiengs24f aheopnestritonnveactbonard5 in
the formof a hinge section, a display section 26, a
saprdiispl aRefectriiog 27, FEG pid,urtéel ngheb@8k taymameraonal
29 and so forth. The portable term nal apparatus is
prreggesdr sisdwiy itnvd udiesphaodppat atauseoborhg 21 for
enbodi nents, the present invention as the display
s®etingnoperairt time oygler dpsphryt sdvtdaote2?. afflGo 2orth,
shows a_video canera to which the 53 enbodi nents of
t He dpPBSRYIt ST FH e i26n PAPELAPPI ¢k boRef epvengfed FI G
22, the video canera. shown includes a body section
30iisahay any etrs B deorngi eRi Agrlip aRhEnagestok divbemage
pi ckup object, a start/stop switch 35 for inmage
personal’ computer is produced using the display apparatus

of the embodiments of the present invention as the
display section 22.

FIG. 21 shows a portable terminal apparatus to
which the embodiments of the present invention are
applied. Referring to FIG. 21, 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 embodiments of the
present invention as the display section 26 and the sub
display section 27.

FIG. 22 shows a video camera to which the
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pi ckup, a nonitor 36 and so forth provided on a face
of the body section 30 which directed forwardly. The
video canera is produced using the display apparatus
of the enbodi nents of the present invention as the
nmonitor 36, it should be understood by those skilled
in the art: that various nodifications, conbinations,
sub- conbi nations and alterations nay occur dependi ng
on design requirenents and other factor i.n sso far
as they are within the scope of the appended cl ai ns,
OLnb B8 &AW &l eRkSptBeLLOfin R MAAl arkSafbaidmed |s:

1. A display apparatus, conprising: a pixel array
SREtL PP nANd, @ 1dri ¥hNOLBECH LY SakdaPiX&ln Afdd@ides a
section including a plurality of scanning |lines
extepdidg-i Al ong the di 1864 i 0N @ eWekan! Wb ald tivagk of
signal lines extending along the direction of a
cehUMaga fildkil bbyept Xeh SstH9esed ERitoOMS3ANGbr image
colums at places at which said scanning |lines and
SFESkuﬁjgﬁa&xﬁkﬁas3Bn&ﬁaS§@tfdMﬁH1peaehd@ah@m,aznuieaof
plurality of feed |ines disposed in

the body section 30 which is directed forwardly. The

video camera is produced using the display apparatus of
the embodiments of the present invention as the monitor
36.

It should be understood by those skilled in the art
that various modifications, combinations, sub-
combinations and alterations may occur depending on
design requirements and other factor in so far as they
are within the scope of the appended claims or the

equivalents thereof.
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paral l el to said scanning lines, said driving section
i ncluding a signal selector; for supplying a driving
signal having a signal potential to said signal |ines,
a wite scanner for successively supplying a contro
signal to said scanning lines, and a drive scanner for
supplying a power supply, which changes over between
a high potential and a low potential, to said feed

i nes, each of said pixels including a sanpling

transi stor connected at one of iii 55 S09P0140 pair
of current termnals thereof to an associ ated one of
sdhdt signalailmene§sand at. a concroi term nal thereof
to an associ ated one of said scanning line, a driving
transi stlor &ohimciced agbaoneusf SGuprpaiimgef current
termnals thereof, which serves as a drain side, to
an associ attadloneraf saitddngednbi nes and at a control
term nal thereof, which serves as a gate, to the

ot her omedsfivine eertenmt/ termnals of said sanpling
transistor, a light emtting el enent connected to that
one of tédcikehntatessiviarats oaf isai ¢ddrd vi ng

transi stor: which serve: as a source side, and
a plurality of scanning lines extending

along the direction of a row,

a plurality of signal lines extending along
the direction of a column,

a plurality of pixels disposed in rows and
columns at places at which said scanning lines and said
signal lines intersect with each other, and

a plurality of feed lines disposed in
parallel to said scanning lines,

said driving section including

a signal selector for supplying a driving
signal having a signal potential to said signal lines,

a write scanner for successively supplying a
control signal to said scanning lines, and

a drive scanner for supplying a power supply,
which changes over between a high potential and a low
potential, to said feed lines,

each of said pixels including

a sampling transistor connected at one of a
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a storage capacitor connected between the source and
the gate of said driving transistor, said wite

scanner supplying nbe control signal to said scan
lines while successively displacing the phase of BB 140
control signal, said drive scanner dividing said P g
lines into groups of a predeterm ned nunber of feed
lines such that said drive scanner carries out
changeover between a high potential and a | ow
potential while the phase is successively displaced

' Eaﬁr Unt to ofr B t0QUR; WREL ease 8o dhi ¥E€sSCAINS one of
changes over the potential of the feed Iines in each
of 2t fes GFOUPS i st BRASAFE, PhAS8:0156 c2midhe thesRlaY to an
apparatus according to claiml1l, wherein said signa
sghest PLt SURRId 8% theqadstyvimithsiignak, which

alternately changes over at |east between a reference
potential and a.4siwghg tpahenstat ,candcsabdasaspd idg a

ransi sr_or turned on, when the associated signal |ine
hasirtbe sefereneerpohentialeand,t heiassociadedchsf @ed
ltne has the low potential, in response to the

capkinl ssdghalo e acabtyaoid @neprogpanati Heedpeimats and
of setting the gate- source voltage of said driving
t ransi séotrdlo e rvahbagehete ghemwttibhnsartés eshal djate, to
vol tage of said driving transistor, and then
the other one of the current terminals of said sampling
transistor,

a light emitting element connected to that
one of the current terminals of said driving transistor
which serves as a source side, and

a storage capacitor connected between the
source and the gate of said driving transistor,

said write scanner supplying the control
signal to said scan lines while successively displacing
the phase of the control signal,

said drive scanner dividing said feed lines
into groups of a predetermined number of feed lines such
that said drive scanner carries out changeover between a
high potential and a low potential while the phase is
successively displaced in a unit of a group whereas said

drive scanner changes over the potential of the feed

lines in each of the groups in the same phase.
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IS turned on, when the associated signal line has the
reference potent:i.al and t:h.e associated feed |ine
has the high potential, in response to the contro
signal to carry out a correction operation of d
schar.cring said storage capacitor so that the
gate-source voltage of said driving transistor
beconmes equa. to threshold volt :ge, whereafter said
sanpling transistor is turned on, when. the associ ated
signal line has the signal potential and the

associ ated feed |line has the high potential, in
response .t oThe r&i sgdntyr ebpasegnal a¢ardiawor yoootasm 1,
witing operation of staring the signal potentia

i Ahersan dssitbredgeadapateétiorr BPprd.iefhehdi dplayng signal
apparatus according to claim 2, wherein said signa
sehech orlsuppiticdy thendes vovrr sitgiakst bhtetevar i es
among three |levels including a storage potentia

| 6REFrehemh RAEtéRér endea potErtl sloteptaddi tawh to the
reference potential and the signal potential, to said
si gnal |53i€s SaBRY1 R dragesitiong transi st or applles t he
storage potential no the gate of said driving

t ransi stier tArngd PR nafhad éﬁSPﬁéaE@%pﬁﬁﬁ@ﬂoﬁlaeehas
rat .%r: to place said driving transistor once into
ahD®f er%et%&fé:e POLPRELAE sy RfpPEcaCH & taR cBPRA nigh o has

claim3, wherein said sanpllnq:tran5|stor repeats the
CBP?G%?WCRPtentlal in response to the control signal to

carry out a preparation operation of setting the gate-
source voltage of said driving transistor to a voltage
higher than a threshold voltage of said driving
transistor, and then

is turned on, when the associated signal line has
the reference potential and the associated feed line has
the high potential, in response to the control signal to
carry out a correction operation of discharging said
storage capacitor so that the gate-source voltage of said
driving transistor becomes equal to the threshold voltage,
whereafter said sampling transistor

is turned on, when the associated signal line has
the signal potential and the associated feed line has the
high potential, in response to the control signal to
carry out a writing operation of storing the signal

potential into said storage capacitor.
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operation time-divisionai.l.y by a plural nunber of
times and applies, the storage potential. in at |east
one of the <correction operations to the gate of said
driving transistor. 5. The display apparatus
according to claim2, wherein the preparation
operation is carried out. all at once for those of
said pixels which are included in the rows which

bel ong to one group, and the correction operationis
carried out in a displaced relationship in a wunit of
a row. 6 The displiy appatatus AccHdinggtbocchaim 2,
wherein the preparation operation and the correction
S5gnoperAtd oy alignear bbedo Ot SppA8es th¥edrMWidy &ignal,
di splaced relationship, in a unit of a row 7. The
di,8PLRYv PR allds €608 di Ny d1e Ghailibilng yhed@idyesai d
sanpling transistor is turned on, when said |ight
epbtbhfg BRI thahnthe | tgidreeibet boagnsial eimiddaition
current supplied thereto fromsaid driving transistor
and thberassacicat edrshgnal dridenkasiyhelrebesenics, to

potential, in response to the control signal to wite

t beise$ efedica ineet, eahlal to the gate of said driving

transistor to turn off said driving transistor

t her eby stzd dcbangeioyetrdrhe stotrabppdfesatiie |stghrage

emtting element fromthe light emtting state to a

npokeghtaknid tiheg gatat ef said driving transistor at a
final stage of the preparation operation to place said
driving transistor once into an off state.

4. The display apparatus according to claim 3,
wherein said sampling transistor repeats the correction
operation time-divisionally by a plural number of times
and applies the storage potential in at least one of the
correction operations to the gate of said driving
transistor.

5. The display apparatus according to claim 2,
wherein the preparation operation is carried out all at
once for those of said pixels which are included in the
rows which belong to one group, and the correction
operation is carried out in a displaced relationship in a
unit of a row.

6. The display apparatus according to claim 2,

wherein the preparation operation and the correction
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3. The display apparatus according to claim?7,

wherein said light emtting el ement is connected at

the anode thereof to the source of said driving

transistor and the cathode thereof to a predeternined

cathode potential, and the, reference potential is

| ower than the sumof the threshold voltage of said

light emtting clenent. and the threshold voltage of

said driving transistor to the cathode potential. 9.

An el ectroni c apparatus, conprising: a display

apparatus including a pixel array section, and 59 a

deperagiseciiomarsaied piut. flcarsayedgctinoa dhepldiang a

plurality of scanning lines extending along the

direéetiomslofp ar ewunatpbiral ¥¢w. of signal |ines

extending along the direction of a colum, a

pl uralith ofhpixedslali spesedtin aowsrding tooklans &t

pl aces at which said scanning lines and said signa

| Wheseint erigbctampiltihgebchnahet e plsurtalchey Qﬁ,fﬁhﬁh said
lines disposed in parallel to said scanning line..;,

Séﬁghgr$m¢%ﬁ}n§9@ﬂp@ﬁnpné$L@ﬂrﬁ;light emitting state with
current supplied thereto from said driving transistor and
the associated signal line has the reference potential,
in response to the control signal to write the reference
potential to the gate of said driving transistor to turn
off said driving transistor thereby to change over the
state of said light emitting element from the light
emitting state to a no-light emitting state.

8. The display apparatus according to claim 7,
wherein said light emitting element is connected at the
anode thereof to the source of said driving transistor
and at the cathode thereof to a predetermined cathode
potential, and

the reference potential is lower than the sum of
the threshold voltage of said light emitting element and
the threshold voltage of said driving transistor to the
cathode potential.

9. An electronic apparatus, comprising:

a display apparatus including

a pixel array section, and
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a signal selector .f:or supplying a driving signa
having a signal potential to said signal lines, a
wite scanner for successively supplying a contro
signal to said scanning lines, and a drive scanner for
supplying _ a power supply, which changes over
between a high potential and a low potential, to said
feed lines, each of said pixels including a sanpling
transi stor connected at one of a pair of current
termnals thereof to an associated one of said signa

lines and at a, contyiQly kerripal thereof to an
associ at ed one of saig'scanning lines, 60 a driving

transistor connecd gd.ah apeapfsdct A rinefluaurgent
termnals thereof, which serves as drain side, to an

aSSPCiated Oneagﬁléﬂaﬂit&e@@-sbéﬁﬁihgﬂﬂine%teﬁtending
coni:.r'o. termnal thereof, which serves as a gate,

t @1ohferige diifec@n@nobrt Rerswyrent: tier i.na of said
sanmpling t r'ans tor'v a light emtting e.enent:,

connected to thatlumenea tgf ofheiguY enindseremitnal sngfdlong
said driving transistor. which serves as a source
sicele, dacék vorstadr ageotapaci t or connect ed bet ween t he
source and the gate of sail driving transistor,

a plurality of pixels disposed in rows and
columns at places at which said scanning lines and said
signal lines intersect with each other, and

a plurality of feed lines disposed in
parallel to said scanning lines,

said driving section including

a signal selector for supplying a driving
signal having a signal potential to said signal lines,

a write scanner for successively supplying a
control signal to said scanning lines, and

a drive scanner for supplying a power supply,
which changes over between a high potential and a low
potential, to said feed lines,

each of said pixels including

a sampling transistor connected at one of a
pair of current terminals thereof to an associated one of

said signal lines and at a control terminal thereof to an

associated one of said scanning lines,
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said wite scanner suuplyrg the control signal to
said scan '"ines while success:i.ve:Lv displacing the
pha: s~ ol: i:he control signal, said drive scanner d
.vial:in:7 said feed lines into groups of a
predet erm ned nunber of feed lines such that said
drive scanner carries out chartoeov-er between a high
potential and a Low potential while the phase is
successively displaced in a unit of a group whereas
said drive sl, .11=.r chances over the potential of
the feed lines in each of the groups in the sane
phase. 10. A dasptayirapparatistor nedrdiaiged atpbxel of a
array section; and a dr:i v .nr section; 61 said pixe
aray séctiorerntmderdiinglscahemsding whiich. esrexs emliang
plurality of along th: direction. of a row, a

plapahi sydof tsi qywaast1ated<mesc€XBend|ﬁgeaJtnmps and

colum, the dir.:,,:;t i. o:. :::f a plurality of
pEr. él§O@¢§ﬁb§é§ﬁﬂ@aﬁoﬁbeaﬁ@f GO idbl sRmgeat apl aces:aat to
whi ch said scanning lines an: said signal. |ines

i ffer gBleer vinch acheorherenant @ipladrabfi syidfsdreedng

i nes disposed in
transistor,

a light emitting element connected to that
one of the current terminals of said driving transistor
which serves as a source side, and

a storage capacitor connected between the
source and the gate of said driving transistor,

said write scanner supplying the control
signal to said scan lines while successively displacing
the phase of the control signal,

said drive scanner dividing said feed lines
into groups of a predetermined number of feed lines such
that said drive scanner carries out changeover between a
high potential and a low potential while the phase is
successively displaced in a unit of a group whereas said
drive scanner changes over the potential of the feed
lines in each of the groups in the same phase.

10. A display apparatus, including
a pixel array section; and

a driving section;
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paral l el to said scanning i.fines, said driving
section including a signal selector for supplying a
driving signal having a signal potential to said
signal:. lines, wite scanner . or successiv,ly
supplying- a control signal to said scanning |ines,
and .9 drive scanner for supplying a power supply,

whi ch changes Over between a high potent:i.a:E and a
| ow potential, to said feed lines, each of said

pi xels in:.udi.ng a sanpling transistor connected at

one of %a'BabEx81|af¥H' ent-ttighm pal sqihereof to an
associ at ed ohe of _ sai'd signal. :lines and at a

cont.rol termnal; thereof ok0s@hnidssa6hatedy osel ofy
said scanning lane., a driving transistor connected at

0R€-Rf @he NA RALEAZ2of LUFgeNt terninals thereof,
whi ch” serves as a drain side, to an associ ated one of

Sa!d feed |ines @ndalatyaceostddl tigm@isnakténerepfalong
whi ch serves as a gate, to the other one of the

CHRrE et rd&rimmalss a0fkos@hl, sanpling transistor.', a
..L.ight emtting element connected to that one of
the current tefrpinalasief, sai fitklividigpbransist osws and
whi ch serves as a source side, and a storage capacitor
cespeshehheiseen thewhich said scanning lines and said
signal lines intersect with each other, and
a plurality of feed lines disposed in
parallel to said scanning lines,
said driving section including
a signal selector for supplying a driving
signal having a signal potential to said signal lines,
a write scanner for successively supplying a
control signal to said scanning lines, and
a drive scanner for supplying a power supply,
which changes over between a high potential and a low
potential, to said feed lines,
each of said pixels including
a sampling transistor connected at one of a
pair of current terminals thereof to an associated one of
said signal lines and at a control terminal thereof to an

associated one of said scanning lines,

a driving transistor connected at one of a
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source and the gate of said driving transistor,
conpri:ssi.no t.!-Le seers of: executed by the wite
scanner, supplying the control signal to the scan
lines while successively displacing the phase of the
control signal, and executed by the drive scanner,
dividing the feed |lines into groups of a
predet erm ned nunber of feed Ilines such that the
drive scanner carries out changeover between a high
potential and a | ow potential while the phase is
successively displaced in a unit of a group whereas
t beidr oVecscamertechanges overcdfe wpatantealeofas tahe
feed lines in each of the groups in the sane phase.
ldraAnds 3¢ aytcapparatusiatcedprisidig saidi Xeéd Birmey and
means; arid. driving neans; 63 said pixel array neans
i atl adcogt w0 plueralinky oheseahniwig dhi sesvext @ndd ngpte, to
along ¢ he of arow, a plurality of signal lines
exhendfimgr adrongf tthe direetnt oremnigellemf aapdl usaddtiyng
of pixels disposed in rows. and columns at places at
wiiirehssafer scanning |ines and. said. signal |ines

intersect with each other, and a plurality of feed
| i nes disposedai}ﬂght emitting element connected to that

one of the current terminals of said driving transistor
which serves as a source side, and
a storage capacitor connected between the
source and the gate of said driving transistor,
comprising the steps of:
executed by the write scanner, supplying the
control signal to the scan lines while successively
displacing the phase of the control signal, and
executed by the drive scanner, dividing the
feed lines into groups of a predetermined number of feed
lines such that the drive scanner carries out changeover
between a high potential and a low potential while the
phase is successively displaced in a unit of a group
whereas the drive scanner changes over the potential of
the feed lines in each of the groups in the same phase.
11. A display apparatus, comprising:
pixel array means; and

driving means;
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paral l el to said. scanning lines, said driving neans
including a si.glna.l selector for supplying a driving
signal having a signal potential to said signal |ines,
a wite scanner for successively supplying a contro
signal to said scanning lines, and. a drive scanner
for supplying a power supply, which changes over
between a high potential. and a low potential, to
said feed lines, each of said pixels including a
sanpling transistor connected at one of a pair of

current stagﬁn.}o_@%f ihereefehe ancassped ated one of

said signal lines and "at a control termnal thereof to

an associ at ed; gg;,Qf 1$3 drSSANMN NG 111iAeS, cRLEd MY
transi stor connected at one of a 64 ,air of current

t ef ghpatise thersefionwpech sefves as a drain side, to
an associ ated one of said feed lines and at a contro

term nal thereofyiuwhilchyservesg@asl a igatseextondimg along
ot her one of the current termnals of said sanpling

t ERASH St Lich ldrght cemibit) ng el enent connected to that
one of the current termnals of said driving

transi stor wuad glligeniesy as aisoly ek sploded andraws and
storage capacitor connected between the
columns at places at which said scanning lines and said
signal lines intersect with each other, and
a plurality of feed lines disposed in
parallel to said scanning lines,
said driving means including
a signal selector for supplying a driving
signal having a signal potential to said signal lines,
a write scanner for successively supplying a
control signal to said scanning lines, and
a drive scanner for supplying a power supply,
which changes over between a high potential and a low
potential, to said feed lines,
each of said pixels including
a sampling transistor connected at one of a
pair of current terminals thereof to an associated one of
said signal lines and at a control terminal thereof to an
associated one of said scanning lines,

a driving transistor connected at one of a
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scarce and the gate of said driving transistor, said
write scanner supplying the control signal to said
scan lines while successively displacing the phase of
the control. signal, said drive scanner dividing said
feed lines into groups of a predeterm ned nunber of
feed. lines such that said drive scanner carries out
changeover between a high potential and a | ow

poterdd alymwhide ddgphase ik rsyecegsi uel ye djspl aced

inaunit of a group whereas said drive scanner

&hanges; gver: 4 hg, £ ale for{@%f eed 4 ldgs 1M &ach g

of the groups in the sane phase.
at a control terminal thereof, which serves as a gate, to

the other one of the current terminals of said sampling
transistor,

a light emitting element connected to that
one of the current terminals of said driving transistor
which serves as a source side, and

a storage capacitor connected between the
source and the gate of said driving transistor,

said write scanner supplying the control
signal to said scan lines while successively displacing
the phase of the control signal,

sald drive scanner dividing said feed lines
into groups of a predetermined number of feed lines such
that said drive scanner carries out changeover between a
high potential and a low potential while the phase is
successively displaced in a unit of a group whereas said
drive scanner changes over the potential of the feed

lines in each of the groups in the same phase.
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