S09P0820 DI SPLAY APPARATUS, DRI VI NG METHODS AND
ELECTRONI C | NSTRUVENTS BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention relates

to an active-matrix display apparatus enploying pixe
circuits each including a light emtting devi cesandos20
relates to a driving nethod provided for the display
apparatus. In addition, the present invention also
relates to electronic instrunents each including the
active-matrix display apparatus as the display unit
thereof. 2. Description of the Related Art In recent
years, planaPI#HPEpNakhP BRRETET: uPRIVIHEG METHODS
self-light-em ssion type are devel oped i ntensively as
wel | as extensi velP d4-EGTEPNAG BPpERBEIS Seach

enpl oying organic EL (El ectro Lum nance) devices

whi ch each serve as a light emtting device. The
organic EL light emttin device is a device taking
a@@ﬁﬁﬁﬁ@%N%fo%ﬁ%ﬁéﬁﬁﬁﬁﬁ3goNn which light is enmitted
when an electric field is applied to an organic thin

f ill-mFefpf oyed-h tTHWENdéglice. Since the organic EL

light emitting device can be driven to operate
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EL light emtting device consunes |ittl.e pomer..lq_%in

S§9pHsy arparatus employing pixel circuils each inclu g
a lighl emitting device and relates to a driving method
provided for the display apparatus. In addition, the
present invention also relates to electronic instruments
each including the active-matrix display apparatus as the
display unit thereof.
2. Description of the Related Art

In recent years, planar display apparatus of a

self-light-emission type are developed intensively as
well as extensively as display apparatus each employing
organic EL (Electro Luminance) devices which each serve
as a light emitting device. The organic EL light emitting
device is a device taking advantage of a phenomenon in
which light is emitted when an electric field is applied
to an organic thin film employed in the device. B5ince the
organic EL light emitting device can be driven to operate
by applying a voltage not higher than 10 V, the organic

EL light emitting device consumes little power. In



addition, since the organic EL Iight emtting device

is a device of a self-light em ssion type capable of
emtting light by itself, the display apparatus

enpl oying the organic EL light emtting devices does
not require an illum nation nenber. Thus, the di 8&5@%20
apparatus enploying the organic EL |ight enittiné
devices can be nade light and thin with ease. On top
of that, since the organic EL Iight emtting device

is a very fast device having a response tine of about
several . mcroseconds, the display apparatus

enpl OMiRg,, t BeneE AN Goufelarlii-0Rt, emittidng ey 6es;doess
not generate a residual imge. Planar display
appariius s Whiehr eachhemlia¥ i BhXelpe ChdiGiils 0@aER;: £t ing
i ncluding an organic EL Iight emtting device and
serum@pyaidbspkayciapparatuy ebphhecseldmploying the

i ght-em ssion type, include anbng others an active-
med A6 idi §pl ayqgeppalaitisige MRk oyYE 80add Xelor GlebGHEE San
each having thin-filmtransistors integrated therein
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active-matrix display apparatus are devel oped
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pl anar di splay apparatus of the self-light-em ssion
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Pat ent Lai d-open Nos. 2003-255856, 2003-271.095,
200472038240, 1 2004-023790g 2004098682, ve2006asR254322;¢
and 2007-310311. 2 S09PC820

having a response time of about several microseconds, the
display apparatus employing the organic EL light emitting
devices does not generate a residual image.

Planar display apparatus, which each employ pixel
circuits each including an organic EL light emitting
device and serve as a display apparatus of the self-
light-emission type, include among cthers an active-
matrix display apparatus employing pixel circuits each
having thin-film transistors integrated therein to serve
as an active device. In recent years, such active-matrix
display apparatus are developed intensively as well as
extensively. Active-matrix planar display apparatus of
the self-light-emission type are described in documents
as follows: Japanese Patent Laid-open Nos. 2003-255856,
2003-271095, 2004-133240, 2004-0297%1, 2004-093682, 2006-

251322, and 2007-310311.



FIG 29 is a nodel circuit diagramshowi ng a typica
exanpl e of the existing display apparatus of the
active-matrix type. The display apparatus is

configured to include a pixel array section 1 and
driving sections surrounding the pixel array seéP8A820
1. The driving sections are a horizontal selector 3
also referred to hereafter as a signal selector and a
wite scanner 4. The pixel array section 1 resenbling
a matrix of pixel circuits 2 has signal lines SL,

each laid as one of the colums of the trix and
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columns of the matrix and scan lines WS esach laid as one
of the rows of the matrix. Each of the pixel circuits 2
iz located at an intersection of one of the signal lines
SL and one of the scan lines WS. In order te make the
following explanation easy teo understand, the diagram of
FIG. 29 shows only one pixel circuit 2 at one
intersection. The write scanner 4 has a shift register.
The write scanner 4 operates in accordance with a clock
signal ck received from an external source. The write
scanner 4 also recelves start pulses sp supplied by an
external source sequentially. Recelving the cleck signal
ck and such start pulses sp, the write scanner 4 asserts
control signals sequentially on the scan lines W3. The
horizontal selector 3 asserts a videco signal on the

signal line SL with a timing adjusted to the row-after-



row sequential scan operation carried out by the wite
scanner 4. The pixel circuit 2 enploys a signha

sanpling transistor Ti, a device driving transistor

T2, a signal holding capacitor G and a |ight

emtting device EL. The device driving transistog,dZa-g
is a transistor of the P- channel type. A specific one
of the two current termnals of the device driving
transi stor T2 serves as the source electrode of the
device driving transistor T2. The specific current
term nal serving as the source electrode is connected
t v RRVWREnSURD! ycdd e rEiecat BeFr one Oft thethtWirite
current termnals of the device driving transistor T2
serosesieas 4t he drain el ectrode of the device driving
transistor T2. The other current term nal serving as

t he drafime ebiectlr adecustconaget@d 120 sttheaanedeoling

el ectrode of the light emitting device EL. The gate
eltectsade cof Tt hea dlesicee dadbvyhagt taransitstror2T2ai 81 grsed
as the control electrode of the device driving

t radsiisgorapacidde Gated el écthodenioft itnlye ddeviceeEL. The
driving transistor T2 is connected to the signal line
Skdetvhcgughivbes sixmalistsanfPi by ¢ ransistseprTef #he P-
control signal asserted on the scan |[ine W5 puts the
sicgraredafpbe ng &t pansik§torom 4 the tupnedromisttatreinals
The signal sanpling transistor Ti put in a turned-on
stodt Ehgafpr ese el vhitew $irgnak sasseht ey st ke ghe source
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electrode of the device driving transistor T2. The
specific current terminal serving as the source electrode
is connected to a power-supply line. The other cne of the
two current terminals of the device driving transistor T2
serves as the drain electrcecde of the device driving
transistor T2. The other current terminal serving as the
drain electrode 1s connected to the anode electrode of
the light emitting device EL. The gate electrode of the
device driving transistor T2 is used as the control
electrode of the device driving transistor T2. The gate
electrode of the device driving transistor T2 is
connected to the signal line SL through the signal
sampling transistor Tl. A contrel signal asserted on the
scan line WS puts the signal sampling transistor T1 in a
turned~on state. The signal sampling transistor T1 put in

a turned-on state samples a video signal asserted by the



hori zontal selector 3 on the signal line SL and stores
the video signal in the signal holding capacitor d,
The video signal stored in the signal hol ding
capacitor O is applied to the gate el ectrode of the
device driving transistor T2 as a gate-source véPfagez0
Vgs which drives the device driving transistor T2 to
out put a drain-source current lds to the |ight
emtting device EL. Thus, the Ilight emtting device
EL emts light having a | um nance according to the
vi deo signal. The gate-source voltage Vgs represents
TRee gard®
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S%%%%@é?ng to the video signal. The gate-source voltage

Vgs represents an electric potential appearing on the
gate electrode of the device driving transistor T2 as an
electric potential taking an electric potential appearing
on the source electrode of the device driving transistor
T2 as a reference. On the other hand, the drain-source
current Ids is a current flowing between the drain and
source electrodes of the device driving transistor T2.

The device driving transistor T2 operates in a
saturated region. The relation between the gate-source
voltage Vgs and the drain-source current Ids is expressed
by Eg. {1) given as follows:

Ids = (12w L)Cox(Ves —Vih) .. (1)

In the above eguation, reference notation p denotes
the mobility of the device driving transistor T2 whereas

reference notation W denotes the width of the channel of
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the device driving transistor T2. Reference notation L
denotes the length of the channel of the device
driving transistor. T2 whereas reference notation Cox
denotes the gate insulation film capacitance per unit
area of the device driving transistor T2. Referegggpogzo
notation Vth denotes the threshold voltage of the
device driving transistor T2. As is obvious fromthe
characteristic expressed by Eq. (1), when the device
driving transistor T2 is operating in a saturated
region, the device driving transistor T2 functions as
a genstafiiceCdtf eNhg SO stSUPpphyi NG @ rdhak NSO C& T,
current lIds according to the gate-source voltage Vgs
t cdrhedd ght eahgth ngt devi e@abhel Fb 6 £ 30 devidedbagy amy
showi ng graphs each representing a relation between a
vl teaage sappl redwherdde rdfeghhcenmdtd ngrdevixcashbrand:iae
driving current flowng through the Iight emtting
deydtee iBElsulThatni i1 sppciEbGee 38r emia diragr am the
showi ng graphs each representing a voltage-to-current
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obvi ous fromthe above description, the driving
cutarette sf [tdwi hgrehroughyAlegki ght tlemidetiing devitey EL
is the drain-source current |ds generated by the
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the light emtting device EL is a voltage V appearing
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TZ is operating in a saturated region, the device driving
transistor T2 functions as a constant-current socurce
supplying a drain-source current Ids according to the
gate-source voltage Vgs to the light emitting device EIL.
FIG. 30 is a diagram showing graphs each
representing a relation between a voltage applied to the
light emitting device EL and a driving current flowing
through the light emitting device EL. That is to say, FIG.
30 is a diagram showing graphs each representing a
voltage-to-current characteristic of the light emitting
device EL. As is obvious from the above description, the
driving current flowing through the light emitting device
EL is the drain-source current ids generated by the
device driving transistor T2. The voltage applied to the
light emitting device EL is a voltage V appearing on the

anode electrode of the light emitting device EL. The



hori zontal axis represents the voltage V appearing on
the anode electrode of the light emtting device EL
whereas the vertical axis represents the drain-source
current Ids which is also referred to hereafter as
the driving current cited above. The voltage V 509r0820
appearing on the anode electrode of the |ight
emtting device EL is the voltage appearing on the
drain el ectrode of the device driving transistor T2.
The voltage-to-current characteristic of the |ight

devi ce EL chan w th the Ia%se of time as
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time as indicated by a change from the solid-line curve
to the dashed-line curve. To be more specific, as time
lapses, the voltage-to-current characteristic of the
light emitting device EL tends to be shifted to the right.
Thus, even 1if the driving current Ids is held at a
constant magnitude, the ancde-electrode voltage V (or the
drain veltage V) changes with the lapse of time. To be
more speclfic, even 1f the driving current Ids is held at
a constant magnitude, the ancde-electrode voltage V (or
the drain voltage V) increases. Fortunately, however, the
device driving transistor T2 employed in the pixel
circuit 2 shown in the diagram of FIG. 29 is operating in
a saturated region to generate a drain-source current Ids
dependent on the gate-source voltage Vgs without regard

to changes in drain veltage V. Thus, the luminance of



i ght generated by the light emtting device EL can be
sustai ned at a fixed val ue i ndependently of the
changes of the voltage-to-current characteristic of
the light emtting device EL with the | apse of tine.
FIG 31 is another nodel circuit diagram show ng @9ppg20
typi cal. exanple of the existing display apparatus of
the active-matrix type. The pixel circuit 2 shown in
the diagramof FIG 31 is different fromthe pixel
circuit 2 shown in the diagramof FIG 29 in that, in
the case of the pixel circuit 2 shown in the diagram
ofliGhG g3derdihel wewhee 1dyhvyi agittansidstvare TRLI sa@ be
transi stor of the N- channel type in place of a

t sarsikshed of 4 heldedchannel intdypendesnidly thetbaserandds
the pixel. circuit shown in the diagramof FIG 29.
By fenpkoybhga¢¢-ansicstroes tofht hecid richamnelf. thy pki@st
both the signal sanpling transistor. Tl and the
dewiite idpi 8enged rEdnsiigtoth#2laphe @fF déess of

manuf acturing the pixel circuit 2 beconmes easier to
carry OUIGi rBlmdmy avasesr SUYMVARY rOF 1 THEL4 NVENEIQN iTHe &
device driving transistor. T2 enployed in each of the
pitveliceilr enpmsle shdvwe enichendi @bty ¢PPEFEs:s 2gf the
and 31 operates in a saturated region, controlling the
megtiivgdeabfi¥ hevidr-ai A oRbeel circent Fdshetipplt édst o
the 8 SO9PCB20 light emtting device EL to serve as a
dﬁﬁ@@ﬁ@mcaﬁrgﬁ@: 31 is different from the pixel circuit 2

shown in the diagram of FIG. 29 in that, in the case of
the pixel circuit 2 shown in the diagram of FIG. 31, the
device driving transistor T2 is a transistor of the N-
channel type in place of a transistor of the P-channel
type as is the case with the pixel circuit shown in the
diagram of FIG. 29. By employing transistors of the N-
channel type as both the signal sampling transistor T1
and the device driving transistor T2, the process of
manufacturing the pixel circuit 2 becomes easier Lo carry

out in many cases.

SUMMARY OF THE INVENTION

The device driving transistor T2 enmployed in each
of the pixel circuits 2 shown in the diagrams of FIGS. 29
and 31 operates in a saturated region, controlling the

magnitude of the drain-source current Ids supplied to the



However, the threshold voltage Vth of the thin-film
transi stor serving as the device driving transistor T2
varies fromtransistor to transistor. As is obvious
from Eq. (1) expressing the characteristic of the
device driving transistor T2, if the threshold S09P0820
voltage Vth of the device driving transistor T2

varies fromtransistor to transistor, the

drai n-source current |ds generated by the device
driving transistor T2 also varies from transistor to
transistor. Thus, the uniformty of the  display
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to be built in such a relative

transistor to transistox. Thus, the uniformity of the
display screen is lost. For this reason, in the past,
there has been proposed a configuraticn employing pixel
circuits Z each including a builzf-in threshold-voltage
compensation function for compensating the drain-source
current Ids generated by the device driving transistor T2
employed in the pixel circuit 2 for variations of the
threshold veltage vth of the device driving transistor T2
from transistor to transistor. Basically, each of the
pixel circuits 2 shown in the diagrams of FIGS. 29 and 31
has a configuration employing two transistors (i.e., the
signal sampling transistor 71 and the device driving
transistor T2), a capacitor (that 1is, the signal holding
capacitor Cl} and a light emitting device (that is, the

light emitting device EL). If the threshold-voltage



sinple configuration as described above, it is
necessary to assert an electric potential on each of
the signal lines SL and an electric potential on each
of the power- supply lines DS in scan operations each
carried out with a timng adjusted to one of thesgpggop
row after-row sequential scan operations carried out
by the wite scanner 4 on the scan lines Wa. As a
result, the sequence of operations becones

conplicated. in a conventional pixel circuit 2

di scl osed in Japanese Patent Lai d-Open No.
20063120311 dn PEASidO i& tBroeessiof ist GucRgaaryigeniely
signal into the pixel circuit 2, a sequence of

CHplR% OPRF alhonNsS @f esCakkcedbodtaidve ,ofdel st Becessary
conpensate the drain-source current Ids generated by

t he devicee dfiviag tiranpsi:shalal2od orachvalti ahkonsgwdl
the threshold voltage Vth of the device driving

t rransisstor ad2. aiSi slce-thrie gpequencel ofn sueh of the power-
conpensati on operations is conplicated, however, it is
quitpelw fLhihasthe bounds obepessobs ldaah tchat-iadyoof wihgh
conpensati on operations are carried out incorrectly.
Thug,iminheadias red our c@ecwir éht tds ggdmeratedsbyuehisial
device driving transistor T2 cannot be necessarily
conpensatedtifos cariizd ons bf the whrteskhokdneol £ age the
Vth of the device driving transistor T2 in sone

cases. lihephdSt hieshokes10t SOOPOB2QVeEPt afecperations

conpensation function becones instable due to the
becomes complicated.

In a conventional pixel circuit 2 disclosed in
Japanese Patent Laid-Open No. 2047-310311, prior to a
process of storing a video signal into the pixel circuit
2, a sequence of complex operations are carried out in
order to compensate the drain-source current Ids
generated by the device driving transistor TZ fox
variations of the threshold voltage Vth of the device
driving transistor T2. Since the sequence of such
compensation cperations is complicated, however, it is
guite within the bounds of possibility that any of the
compensation operations are carried out incorrectly. Thus,
the drain-source current Ids generated by the device
driving transistor T2 cannot be necessarily compensated
for variations of the threshold voltage Vth ©of the device

driving transistor T2 in some cases. If the threshold-
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sequence of conpl ex conpensati on operations, the
uniformty of the display screen is negatively

affected, raising a problemwhich needs to be sol ved.
Addressing the probl ens descri bed above, inventors of
the enmbodi nents of the present invention have  SU9P0820
i nnovated a di splay apparatus that is capabl e of
carrying out a threshol d-voltage conpensati on process
with a high degree of reliability and a high degree

of stability on every pixel circuit. The inventors of
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I nes.
degree of reliability and a high degree of stability on
every pixel circuit. The inventors of the embodiments of
the present invention have also innovated a driving
method for the display apparatus. In order to implement
the display apparatus and the driving method, the
fellowing means is provided.

The display apparatus according to an embodiment of
the present invention employs a pixel array section and
driving sections. The pixel array section resembling a
matrix of pixel c¢ircuits has signal lines each laid as
one of the columns of the matrix and scan lines each laid
as one of the rows of the matrix in addition to the pixel
circuits themselves. FEach of the pixel circuits is
located at an intersection of one of the signal lines and

one of the scan lines. In addition, the pixel array

section also includes power-supply lines parallel to the

il



The driving sections are a signal selector, a wite
scanner and a drive scanner. The signal selector is a
section configured to assert a driving signal having
an electric potential representing a gradation or a
reference electric potential determ ned in advance®m®820
the signal lines each laid as a colum of the pixe
matrix. The wite scanner is a section configured to
assert a control signal on the scan lines each laid
as a row of the pixel matrix. The drive scanner is a
section configured to assert a power-supply voltage
cleemagi Agnkpom a high electric potential to a | ow
electric potential alternately on the_power-supply
lines. EBth BfitiRg ppgbloes radid ﬁsSPﬁBPbd%%l%FEﬂﬁgnélerte
sanpling transistor, a device driving transistor, a
sisgranehoRaf ny SEpECiCeNnahd AN9 GhoDahi %?Jrﬁ’f@tcife\ﬁscé
A specific one of current term nals of the_signal
s@fItiing CPPAREFStDrta @Sééﬁﬁe%t%l‘tl&goﬁégaﬁlt%‘”s‘?@’gr%
lines whereas the gate el ectrode of the signa
s&mpItig PP%.%%MJO TEPLeGEBETAE ¢ HEFAGENTPBI °F ef ni nal
of the S|gn q$lln tra si.stor and i.s cannected é%e
oriE HGF SPRE. SEER-TIY S nﬁlgﬂee?*‘r?%ﬂlaw@ §b gdrrent o
terninglﬁ of the dgylce dHVlggE §$ sto& serves as
t e S ai 1813%0??% o fiie® vieng ¥ ansi st
mnﬁ%ga : gatq{ghﬁggfodetof 12 p99g8%0totggsg§ylce
dri'Vi fg -t ?aﬁ P8tor 4% used a8 t he  contTo
contrel signal on the scan lines each laid as a row of
the pixel matrix. The drive scanner is a section
configured to assert a power-supply voltage changing from
a high electric potential to a low electric potential
alternately on the power-supply lines.

Each of the pixel circuits includes a signal
sampling transistor, a device driving transistor, a
signal holding capacitor and a light emitting device. A
specific one of current terminals of the signal sampling
transistor is connected to one of the signal lines
whereas the gate electrode of the signal sampling
transistor is used as the control terminal cof the signal
sampling transister and is connected to one of the scan
lines. A specific one of current terminals of the device

driving transistor serves as the drain electrode of the

device driving transistor whereas the gate electrode of
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term nal of the device driving transistor. The drain
el ectrode of the device driving transistor is
connected to one of the power-supply |ines whereas
the gate termnal of the device driving transistor is
connected to the other current term nal of the sicgmak2o
sanpling transistor. The other one of the current
termnals of the device driving transistor serves as
the source el ectrode of the device driving
transi stor. The source el ectrode of the device
driving transistor is connected to the light emtting
dévpca8cvTie &igHala. tHehai agereabacidest apstifreentrol
bet ween the gate and source el ectrodes of the device
dﬁﬁﬁmhﬁa%r%ﬁsﬁ%ﬁ(ﬁeVlFPr§¥16¥R%ﬂﬂraﬁsﬂséﬁropé$%ﬁ|@§ﬁlﬁo
put the signal sanpling transistor in a turned-on
steéteétwd‘?m‘k’? g cusevére EReVEntToInsdis§aal 17 sCeua<ited
out after the high electric  potential has been
as$8ePEBAODNE e PERErBAPYI Y119 he'eid 25t hke r &t et ence
electric potential has been asserted on the signa

et Sht s O LR oR” bY Bebas 478 58P F of Redor g ed ©o
ht e tinction process | _@{ocessﬁﬁo switch the
fHE Sﬁﬂfﬁfwgen&e&.eé@lmrﬁg i B oS St%t e o
t at ft th
S SASPPhEEDT andhgrhERs € %me o ??wﬁ%%t LSraa ghthe
P(C820
¢ P ok N PO L QPR Y ek e o Y Do P aare 4%

of the device driving transister. The source electrode of
the device driving transistor is connected fo the light
emitting device. The signal holding capacitor is wired
between the gate and source electrodes of the device
driving transistor.

First of all, if an operaticn to put the signal
sampling transistor in a turned-on state by making use of
the contrel signal is carried cut after the high electric
potential has been asserted o¢n Lhe power-supply line and
the reference electric potential has been asserted on the
signal line, a light extinction process is performed. The
light extinction process is a process to switch the light
emitting device from a light emission state to a no-light
emission state.

Thereafter, the signal sampling transistor is put

in & turned-off state and, then, the power-supply line is
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electric potential. Thus, the voltage appearing on the
source el ectrode of the device driving transistor is

| onered without putting back the signal sanpling
transistor in a turned-on state. The process of

| owering the voltage appearing on the source S09P0R20
el ectrode of the device driving transistor is
referred to as a threshol d- voltage conpensation
preparatory process. Subsequently, the power-supply
line is swtched back fromthe |low electric potentia
back to the high electric potential. Then, with the
Sisgnakthbé nerSusirai medh atethei s efarencaletectiié clow
potential, the signal sanpling transistor is put in a
t enpedron Shadre: by .meking, use eblthbe somdwingsiognahe
causi ng the vol tage appearing on the source el ectrode
okolihee deVve ceraid ifngher aagi s¢ afritvang seangiadealisy in
a process of electrically charging the signal holding
capacitorwidhus, piheivngl bage dppedrdnag sbepheen t he
gate and source el ectrodes of the device driving

t tansbstboris redugeddgradeabbty. | Fha divectd orf Moowaido
the threshold voltage of the device driving

t tansivsi brge e gerocessnt bhe etuwesa e egdrpdgect the
appearing between the gate and source el ectrodes of

t Hevdevi delvird Winggstisansi 8 orefarmdditreati anth ovirad d-
the threshold voltage of the device driving

t VRSP EE oF ORIl e @ T EHA 1AL SOOPEBEG SSas a

t hreshol d- vol t age conpensati on process, , ]
Subseguently, the power-supply line is switched

back from the low electric potential back to the high
electric potential. Then, with the signal line sustained
at the reference electric potential, the signal sampling
transistor is put in a turned-on state by making use of
the contrel signal, causing the voltage appearing on the
source electrode of the device driving lLransistor to rise
gradually in a process of elecirically charging the
signal holding capacitor. Thus, the voltage appearing
between the gate and source electrodes of the device
driving transistor is reduced gradually in a direction
toward the threshold voltage of the device driving
transistor. The process o reduce the volltage appearing
between the gate and source electrodes of the device
driving transistor in a direction toward the threshold

voltage of the device driving transistor is referred to
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It is desirable to provide a configuration in which
the drive scanner drives adjacent power-supply |ines
each laid as one of the rows of the matrix as a
power -supply |ine group. The nunber of adjacent
power -supply lines to be driven by the drive scaisens2o
as a power-supply line group is determned in
advance. In this configuration, the drive scanner
switches a power-supply voltage conmon to adjacent
power - supply lines pertaining to the sane
power - supply line %Toup fromthe high electric
péteft FBF@S%IQW@l [t8dF ef BBR I (PSte MEPERSANd Vi ce
versa alternately, and sequentially applies the
conmon power- GppFILYRI tadE OEGepBnes: {&Hﬂ%Fanné“ which
gr%gp b¥ shifting the phase of the power-supp
: é&l ?o?ﬁag’lft?&p%va?o%laqeﬁtt rﬂ%‘f’\ﬂa?upp%%eh&?rﬁwrﬁﬁ‘:h
p age is lied to a power- supply
ﬁédg?ﬁug %t'?ﬁ: séﬁﬁspﬂgsﬁmﬁéFgﬁﬁﬁnéa forCthe surPply
wer - su pIy ou d switched fromth )
eﬁenh?r e Far FEe hO? R sk Yhgg o
vice, Vvers alter nately. | t_of the,
dlsppay appé%a. V%e? ?% iﬁ p@%??n%??%ﬂ*’éﬁ@@éss
epn_c d t swtch he_li tin
§§OB§ Frcégéfﬁ%l %% éﬁ1%§Y%PC stgPe %Ogdxﬁgﬂburﬁ gon’

t I t d
Tt Saip L1 povts e 0% 3
Skgngh g+@§tﬁ&§ﬂé¥ Q%Bp§§ iiﬁ%§5§é¥E%Q%§n8'€8t{He same

potentla
power-supply line group from the high electric potential

to the low electric potential and vice versa alternately,
and sequentially applies the common power-supply voltage
to power-supply line groups by shifting the phase of the
power-supply voltage from group to group. In this way,
the common power-supply voltage is supplied to a power-
supply line group at the same phase determined for the
power-supply line group and switched from the high
electric potential to the low electric potential and vice
versa alternately,

In an embodiment of the display apparatus, after
the light extinction process has been carried out to
switch the light emitting device from a light emission
state to a no-light emission state, with the power-supply

line sustained at the high electric potential and the
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the signal sampling transistor is put in a turned-on
state at | east once by nmaking use of the contro

signal supplied to the gate el ectrode of the signa
sanpling transistor through the scan line in order to
again execute at |east another additional |ight gyg9ppgoo
extinction process. In addition, it is possible to
provi de the enbodinment with a configuration in which
the wite scanner supplies a control signal to each
of the scan |ines sequentially for every horizontal
period and the signal sanpling transistor carries out
t he ghkghtl inexbifed i process rand rehee adik ¢t onalpdtieghtial,
extinction processes in accordance with the contro
sitgpaksghetesamed irat tirahetvabs eaghithdawi agtachtengih at
| east equal to one aforenentioned horizontal period.
Mthop af 1éaty dricd $ypossibyeuto @F ahiedeohheol signal
enbodi mnent wi th another configuration in which
adjuapentd scarhd iges edehtkadd @S wne sofinkhesaowsirof
the matrix are treated as a scan line group and the
nurbes iefcadjlmcenth t$eanckhngsng olirberdegatedaasiam scan
line group is determned in advance. In this case,

t kreeanicteas chmmer arprtoeirdesdenctnalf ltiwdtseahlingneon
groups sequentially with a control signal comon to
adjracent-scan |ines pertaining 16 S09P820 to the

same scan line group by shifting the phase of the
In addition, it is poessible to provide the

erbodiment with a configuration in which the write
scanner supplies a control signal to each of the scan
lines sequentially for every horizontal period and the
signal sampling transistor carries out the light
extinction process and the additional light extinction
processes in accordance with the control signals received
at intervals each having a length at least equal to one
aforementioned horizontal pexried.

On top of that, it is possible to provide the
embodiment with ancother configuration in which adjacent
scan lines each laid as one of the rows of the matrix are
treated as a scan line group and the number of adiacent
scan lines to be treated as a scan line group is
determined in advance. In this case, the write scanner
provides each of the scan line groups sequentially with a

control signal common to adiacent scan lines pertaining
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control signal fromgroup to group. Thus, a contro
signal is supplied to adjacent scan |ines pertaining
to the sanme scan line group at the sanme phase
determned for the scan |line group in order to carry
out the additional |ight extinction processes wWstlr0820
timngs common to the adjacent scan |ines pertaining
to the scan line group. In another enbodi nent of the
di spl ay apparatus, after the execution of the |ight
extinction process to swtch the light emtting
device froma light emssion state to a no-light
efPs§PBns At T Aagd iBeeArevppbeted Bty bbeoprxmiaf the
t hreshol d-vol t age conpensation preparatory process is
CAPPIEEE! 081 YNt he N PECSRahned Y Sl t chidids t hfe control
power-supply line fromthe high electric potential to
a SiAfadl es ebEuticd pot éﬁﬂ?‘éﬂfn‘be‘%%@eﬁlpﬁé RE R &R
electric potentials. In addition, it is possible to
prr&¢i 8ME heCHt here Qﬁﬁéﬁlﬁ%n?h%u%Q$%ap@8ﬁF|%%ﬁ%ﬁ@%ﬂ?q Ror
whi ch the drive scanner equentlalgy sw tches each of
t hESpBHRY - SHPpI 47 °WF 8 @F%‘abs‘:? (Ghehevhi he e‘T‘decé::’tfrﬁoc?a1
|aI tothe mddle electric potentia
SN PEF ng b Hee P & 6F 8 Sl £ Chi g ganngm@? o P6up
rou S case,.the.  drive, scanne

SAERT B Ty TERoE EAEN BYS ctf adene - Boher STy

| 155 PeLL L0, ek A BOVSL SUBELY, U SORERR:C
a%%er the execution of the light extinction prccess to
switch the light emitting device from a light emission
state to a no-light emission state has been completed but
before said thresheold-voltage compensation preparatory
process 1s carried out, the drive scanner switches the
power-supply line from the high electric potential to a
middle electric potential between the high and low
electric potentials.

In addition, it is possible to provide the other
embodiment with a configuration in which the drive
scanner seguentially switches each of the power-supply
line groups from the high electric potential to the
middle electric potential by shifting the phase of a
switching signal from group to group. In this case, the
drive scanner sequentially switches each of adiacent

power-supply lines pertaining to the same power-supply
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el ectric potential at the same phase of a sw tching
signal. On top of that, it is possible to provide the
ot her enbodi ment with another configuration in which,
with the power-supply Iine sustained at the mddle
electric potential and the signal |ine sustained,afpngzg
the reference electric potential, the signal sanpling
transistor is put in a turned-on state by nmaking use
of the control signal supplied to the gate el ectrode
of the signal sanpling transistor through the scan
line. Moreover, it is possible to provide the other
eniodi GeBLpWE tdn acHaumtiar «cost r punadd<en ind whi €e middle
adj acent power-supply lines each |aid as one of the

r ens cafrithpot @t 141X 2ar @ hter eahedplassea qroweswsupplyg | i ne
group and the nunber of adjacent power-supply lines
tibeatireated as a power-supply line group is

determ ned in advance. In this case, the drive

scanner @t ovipdes eaeh, oftthe powsi-lsuppl yrotidee tieonpber
sequentially with a power-supply voltage common to
adimhoentiepower tis uppltyelri nesfpertaivirngnt ehthe, waie the
power - supply line group by shifting the phase of the
pawerrsappbyy vol tagasftedmegr aupthco ngrdodp Eheorder to
drive the power-supply lines pertaining to the sane
parwgensuppl ynd i e grigup! Thos, sespowed- stpphy voftzgee
is 18 SO9PCB20 supplied to adjacent power-supply

| iedestpért aPheigialo tthe signal sampling transistor is put

in a turned-on state by making use of the control signal
supplied to the gate electrode of the signal sampling
transistor through the scan line.

Moreover, it 1s possible to provide the other
embodiment with a further configuration in which adjacent
power-supply lines each laid as one of the rows of the
matrix are treated as a power-supply line group and the
number of adjacent power-supply lines to be treated as a
power-supply line group is determined in advance. In this
case, the drive scanner provides each of the power-supply
line groups segquentially with a power-supply voltage
common to adjacent power-supply lines pertaining to the
same power-supply line grcoup by shifting the phase of the
power-supply voltage from group to group in order to
drive the power-supply lines pertaining tc the same

power-supply line group. Thus, & power-supply voltage is
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same power-supply line group at the sanme phase
determned for the group so as to drive the

power -supply lines pertaining to the power-supply line
group. In a further enbodi nent of the display

apparatus, the signal selector asserts a first S0%r0820
reference electric potential on the signal line in

the light extinction process and asserts a second
reference electric potential different fromthe first

reference electric potential on the signal line in
the threshol d-vol tage conpensati on process. In
addPPilofd T & i BPEct 0% priohdl de "CHePPhFEHRINg to the

enmbodi nent with a configuration in which the magnitude
of*3EhBCOFFF siviieferentedePeRtd} ot éREi al@ a8 s&t tud o
the signal line by the signal selector. is |arger

t H&A CHhE SHEYhiTUde of tiﬁéV%efcfb%quW@frePéﬁeéYe}Jému c
pot enti al but mal l er than the sum of an electric
péFéﬁFﬁ%Fn%pB%a g "6h" FHEP cat hdtfe %PEBt r ode of the
I'i ght e tti Vi ce, he thr sh | d voltage of the
ight @ Wt ) A0 GEGF B et ot BEHBL OF caerof
th evice. drivi transi st or of that

pods S1E%eh e ?ﬁsef?ar?h%r w{%& e
another epnfl quration g wichy oafterine, joceion

@ Slg
res oltag rrpensatl on proces

C%% Eggﬁcéé% gg8%£%% eﬁegng%c poeeﬁ%%éghneg %hépoteﬁi 121

p%@%&e§gﬂplﬁkéﬂr¥%e first reference electric potential on
the signal 1line in the threshold-voltage compensation
process.

In addition, it is possible to provide the further
embodiment with a configuration in which the magnitude of
the first reference electric potential asserted on the
sigral line by the signal selector is larger than the
magnitude of the second reference electric potential but
smaller than the sum of an eleclric potential appearing
cn the cathode electrode of the light emitting device,
the threshold vcltage of the light emitting device and
the threshold veoltage of the device driving transistor.

On top of that, it is possible to provide the
further embodiment with another configuration in which,
after the threshold-voltage compensation process has been

carried out, with the signal line sustained at a video-
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sustained at the high electric potential, the signa
sanpling transistor is put in a turned-on state by
maki ng use of the control signal supplied to the gate
el ectrode of the signal sanpling transistor through
the scan line in order to performa signal Wite,gz0500
process of storing the video-signal electric :
potential into the signal holding capacitor.

Moreover, it is possible to provide the further

enbodi ment with a further configuration in which the
signal selector asserts a first video-signal electric
patghkiak) L&PF LS P NG a1 9kAdath O AR thepsi gnalnd i ne,
and 'the signal sanpling transistor is put In a

t urRedinBg st atre by gmakipgruse @itdhe acontrel s signal
supplied to the gate electrode of the signal sanpling
t ;aRslsher t thi ough r tikepseann| i neuddries 1k oe pey firidng
a first signal. wite process of storing the first
videoosi gral codeat rHignapotephl add itt ankhgast gaBdctrode
hol di ng capacitor. Subsequently, the signal selector
asserhs aigecontkndldeo- srgnal sebectiricamgpotbat s@kn line
representing a gradation on the signal |ine, and the
siignak-dsanpd i prgr taqransi stighal swplte igrcaestupfiedt@ning the
state by maki ng use of another control signa
suppkbeditoat hel qgatre. celpetenbdel ofnttchehei gnahasamplding
transi stor through the scan line in order to performa
2@2869POB20 second signal wite process of storing

the second vi deo-
Morecover, 1t is possible to provide the further

embodiment with a further configuration in which the
signal selector asserts a first video-signal electric
potential representing a gradation on the signal line,
and the signal sampling transistor is put in a turned-on
state by making use of the control signal supplied to the
gate electrode of the signal sampling transistor through
the scan line in order to perform a first signal write
process of storing the first video-signal electric
potential into the signal holding capacitor. Subssquently,
the signal selector asserts a second video-signal
electric potential representing a gradation on the signal
line, and the signal sampling transistor is put in a
turned-on state by making use of another control signal
supplied to the gate electrode of the signal sampling

transistor through the scan line in order to perform a
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signal electric potential into the signal holding
capacitor. In accordance with the enbodi nents of the
present invention, when the high electric potentia

has been asserted on the power-supply line and t%% 20
reference electric potential has been asserted on ?Hg
signal line, a light extinction process of swtching
the light emtting device froma light enission state
to a no-light emssion state is perforned.

Thereafter, the signal sanpling transistor is put in

a stek%ﬂ@ds%rﬁaﬁt@tl%ea@gocé bens £ the, ROV nsURDENL Iﬂ%elos
switched fromthe high electric potential to the | ow

elseghhi Ce potentd Jotehhis: {hes viald agenappgardng on the
source el ectrode of the device driving transistor is

| ewpredtbn. the so-call ed threshol d-vol tage
conpensati on preparatory process in order to set a

vol t age mppeatiragncbelngenHdhengatienants SOUNGR present
el ectrodes of the device driving transistor wthout

putitvengibackeidre tsiegnah sasptiing dotansti 8t Okias Moeken

turned-on state. Subsequently, the power-supply |ine

i sisswirtehedn Hackdwermsthel ¥ owred ecldr itkepot eantdéade back

to the high electric potential. Then, with the signa

| ielecsust apmechtiatl hhe beferenceteldeehr tcepot@ntl dline,

the signal sanpling 21 SO9PCB20 transistor is put in

aat dipkd- ent pt@tienserbhatsthe switching the light
emitting device from a light emission state to a no~light
emission state is performed.

Thereafter, the signal sampling transistor is put
in a turned-off state and, then, the power-supply line is
switched from the high electric potential tc the low
electric potential. Thus, the voltage appearing on the
source electrode of the device driving transistor is
lowered in the so-called threshold-voltage compensation
preparatory process in order to set a voltage appesaring
between the gate and source electrodes of the device
driving transistor without putting back the signal
sampling transistor in a turned-on state.

Subsequently, the power-supply line is switched
back from the low electric potential back to the high

electric potential. Then, with the signal line sustained

at the reference electric potential, the signal sampling
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vol t age appearing on the gate el ectrode of the device
driving transistor is abruptly raised to the reference
el ectric potential, causing the voltage appearing on
the source electrode of the device driving transistor
torise gradually in a process of electrically S09P0820
charging the signal holding capacitor. Thus, the
vol t age appearing between the gate and source
el ectrodes of the device driving transistor is
reduced gradually in a direction toward the threshold
vol tage of the device dr|V|ng transi stor n th@
< GCAPREHOF hi Bl dv 6 Faéae c?f?rpsetr?staﬁ. 8n b bcess. As
desgrlbed above, by ca g theﬁ hexéinction
688° FRRSTHIESIRA & FJ? ge 2 Sat oﬁ e ceviee
pr arator rocess .and, t he hresho voI ag
JiBar APt S ShGaRE L T3 Give B sbBate igvpee
|ncorrect operation gan, e av Q. that
éieC%r%SSgl%?et%o cé@Pﬁlgﬁtgh it oSt pgg?f cirthe

°° ue%%a%honmd@éeo%efssc F 99&’ GA A t\{:l ﬂ?é%é‘{‘%étﬂ

egr ee o |I| y and a degree

r%tdﬂgtlkk %o.%]Opreocgels)é Blfxgheg’tfc&ﬁltloyn Hal 5. Cy‘rllér’lr

it he tage conpensati prepa tory

€ el 2arin
o e%%fag dgggg %{ﬁ %%\elcllt%ﬁp af g Qfet hes SO Cﬁpp g

ce driving transistor | owered

Wi ROUL nPULL 5‘&@%‘}}8 ts'%%r%leg@ﬁéc@)?od%@':’%%ge é@@&é ng

transistor iIn turned-on state. Thus, incorrect
driving transistor is reduced gradually in a direction

roward the threshold veltage of the device driving
transistor in the so-called threshold-voltage
compensation process.

As described above, by carrying out the light
extinction process, the threshold-veltage compensation
preparatory process and the threshold-voltage
compensation process sequentially one process after
another, incorrect operations can be avecided so that it
is possible to carry out a threshold-voltage compensation
process of the device driving transistor with a high
degree of reliability and a high degree of stability in
every pixel circuit. In particular, in the threshold-
voltage compensation preparatory process, the voltage
appearing on the source electrode of the device driving

transistor is lowered without putiing back the signal

22



operations can be avoided so that it is possible to

carry out a threshol d-vol tage conpensati on process of

the device driving transistor with a high degree of

stability in every pixel circuit. BRI EF DESCRI PTI ON

OF THE DRAWNGS FIG 1 is a block diagram show ng0Rre820

entire configuration of a display apparatus according

to a first enbodinment of the present invention; FlIG

2 is acircuit diagramshow ng the concrete

configuration of a pixel circuit enployed in the
apparatus according to the first enbodinent;

|S@ §¥Pg “ TG Fd it Bg P aht SHOVE Wy SEeEFm ng har feosFect
each signal relevant to a dr|V|n nmet hod for driving
tﬁgeﬁﬁﬁgw%.?%% GiTB65 80" r tle ‘di <pl agisab%la%a%warry
acc rdlg i.rst enbodi nent; FI GS. 1? are
A I GRS Rt L @&OFSSFnO ¢
ex Ianatlon of erations carrie t t he_pixel, . .
CI%CUI? drlYof% SR Oauﬁb?%yﬂgﬁﬁﬁ% §eea%%g?ﬁ§ﬁ 1ty
tqo the flr epbodlnent in periods (1) to (6),

respec? , Y, S Showt i 't he timng diagramof FIG 3;

FIG 4G is a diagramshowi ng a curve indicating how a
vol tage appearing on the anode of a light emtting 23

S%%’%%?ZBEs&? 1%]1‘31%(5\! %‘EJ udedpk e pixel circuit

enployed int I splay apparatus according to the
first eWhQququ 5'§f§ck diagram showing the entire

configuration of a display apparatus according to a first
embodiment of the present invention;

FIG. 2 is a circuit diagram showing the concrete
configuration of a pixel circuit employed in the display
apparatus according to the first embodiment;

FIG. 3 is a timing diagram showing a timing chart
of each signal relevant to a driving method for driving
the pixel circuit employed in the display apparatus
accerding to the first embodiment;

FIGS. 4A to 4F are model circuit diagrams Lo be
referred to in explanation of operations carried out by
the pixel circuit employed in the display apparatus
acceording to the first embediment in periods (1) to (6},
respectively, shown in the timing diagram of FIG. 3;

FIG. 40 is a diagram showing a curve indicating how

a voltage appearing on the anode of a light emitting
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with the lapse of tinme during the period (6); FIGS. 4H
and 41 are nodel circuit diagrans to be referred to

i n explanation of operations carried out by the pixe
circuit enployed in the display apparatus according
to the first enbodinment in periods (8) and (9), ggarggro
respectively, shown in the timng diagramof FIG 3;
FIG 4J is a diagram depicting two graphs showi ng how
the source electric potential appearing on the source
el ectrode of a device driving transistor rises wth
the lapse of tinme for different values of the
makivkiickyief1tdes idevheepdkéVi apgrdriansiptoyed FL/GLHK s
a nodel circuit diagramto be referred to in

explsanati eppofaoperacbadsneats i gt ditrshyehbedpherel rises
circuit enployed in the display apparatus according to
t hethi rat eapodisentinendarpesidd: (dkk)icshddhn: i n t he
timng diagramof FIG 3; FIG 5 is a timng diagram
show ng erad.midmgachatt aof reael signalt génerated tionbe
operations carried out by the pixel circuit enployed

i ;edetypiicad ieferrdrcetdpspbayopappdratusar FlL&S, oA tvo
6G are nodel circuit diagrans to be referred to in
expleapaki oncofcwigersarilonsdcan riled dutelley apdaSO9P0820
the pixel circuit enployed in the typical reference
dissploayiappbe atlus firspeempadifa)t tig ER)Fcfaspibtantkl {p) .

respectively, shown in the timing diagram of FIG. 3;

FIG. 4J is a diagram depicting two graphs showing
how the source eleclric potential appearing on the source
electrode of a device driving transistor rises with the
lapse of time for different values of the mobility of the
device driving transistor;

FIG. 4K is a model circuit diagram to be referred
to in explanation of operations carried out by the pixel
circuit employed in the display apparatus according to
the first embodiment in a period {11) shown in the timing
diagram of FIG. 3;

FIG. 5 is a timing diagram showing a timing chart
of each signal generated in operations carried out by the
pixel circuit employed in a typical reference display
apparatus;

FIGS. 6A to 6G are model circult diagrams to be

referred to in explanation of operations carried cut by
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shown in the timng diagramof FIG 5, FIG 7 is a
waveform diagramto be referred to in explanation of
probl ens raised by the typical reference display
apparatus; FIG 8 is a block diagramshow ng the
entire configuration of a display apparatus accaodrngzo
to a second enbodi nent of the present invention; FlIG
9 is atimng diagramshowing a timng chart of each
signal relevant to a driving nethod for driving the
pi xel circuit enployed in the display apparatus
according to the second enbodinent; FIG 10 is a

Fﬁ?n@lﬁ?th@ﬁ?@ﬁoﬁFﬁéOHE@|ﬁ?ﬁémtﬁépﬂcaéff%%%ﬁ”§¥gna
relevant to a driving nmethod for driving the pixe
cPrE!BY eMROVERS APt RET UPSDI By dppdrat ugesra%%folrvmlwg
to the first enbaodinent in a state Mﬁth no problem
FP@Pwﬁll?stQ?t3%ﬁlﬁ§ di-agF @ shoiihg ®a tining chart of
each si naI relevant to a driving nmethod for driving
the pixeit%i redit 2 efipf Dyed dﬁaﬁﬁgmdF%p“F%yf@af&ﬁéﬁgt Gg in
acco d|n ot rst enbodi in a state w

aHE SR O P

pF’éB 15 B hY D grt5’ﬁ1 SKBWr g %@’{ﬁ%ﬁ“ﬁﬁ
E 25 S09P0820 of each S|gnal rel evant to a
l&?ﬁ Y fgtifod #6r driving the pixel circuit enployed

in a dl%ﬂkﬁySaEgagabfbck diagram showing the entire

configuration of a display apparatus according to a
second emboediment of the present invention;

FIG. 9 is a timing diagram showing a timing chart
of each signal relevant to a driving method for driving
the pixel circuit employed in the display apparatus
according to the second embodiment;

FIG., 10 is a timing diagram showlng a timing chart
of each signal relevant to a driving method for driving
the pixel circult employed in the display apparatus
according fo the first embodiment in a state with no
problem;

FIG. 11 is a timing diagram showing a timing chart
of each signal relevant to a driving method for driving
the pixel circﬁit employed in the display apparatus
according to the first embodiment in a state with a
problem;

FIG. 12 is a timing diagram showing a timing chart



according to a third enbodi nent of the present
invention; FIG 13 is a timng diagramshow ng tim ng
charts for one stage as tinmng charts of signals each
relevant to the driving nethod for driving the pixe
circuit enployed in the display apparatus accordifigngsg
to the third enbodinent; FIG 14 is a timng diagram
showing a timng chart of each signal relevant to a
driving nethod for driving the pixel circuit enployed
in a display apparatus according to a fourth

enbodi nrent of the present invention; FIG 15A is a
tio¥H BEcHi agham showiwngratbi B agi ehaf tretdbdeach si gnalg
rel evant to a driving nmethod for driving the pixe
CitheUbt xenptoyesi i rerichevdbsphay @ppar:at ugpaascos di ng
to the first enbodinent in a state with a probl em
FlaGcoltiBnista 4 ivfing éhndgroameshownt ngqea piiereng chasdtion;
of each signal relevant to a driving nmethod provided
for driwidhg Ihespexeimthqg cdidgremplsapednynt anidicsplhay ts
apparatus according to a fifth enbodi nent of the
prieseptici avent i on tiasng dhieviagofrethwd lfsoeasbl vé hey drite
probl em expl ained by referring to the timng diagram
oftoFitBe E5AYi26 r8O9RCBZ0Or FrG/ind® tfls: gitied ngrdiagr am
showing a timng chart of each signal relevant to a
drerpilpgedet hodh ¢ ofi=drliayi pgpraratus according to the third

embodiment;

FIG. 14 is a timing diagram showing a timing chart
of each signal relevant to a driving methed for driving
the pixel circuit employed in a display apparatus
according to a fourth embodiment of the present
invention;

FIG. 15A is a timing diagram showing a timing chart
of each signal relevant to a driving method for driving
the pixel circuit employed in the display apparatus
according to the first embodiment in a state with a
problem;

FIG. 15B is a timing diagram showing a timing chart
of each signal relevant to a driving method provided for
driving the pixel circuit employed in a display apparatus
according to a fifth embodiment of the present invention
as a driving method for solving the problem explained by

referring to the timing diagram of FIG. 15A;
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the pixel circuit enployed in the display apparatus
according to the fifth enbodinent; FIG 17 is a timng
di agram showing a timng chart of each signa

rel evant to a driving nmethod for driving the pixe
circuit enployed in a display apparatus accordi mgstQs20
a sixth enbodi nent of the present invention; FIG 1.8
is atimng diagramshowing a timng chart of each

signal relevant to a driving nethod for driving the

pi xel circuit enployed in a display apparatus

according to a seventh enbodi nent of the present

i nventi oG .FIIG i%. 9 Fsnamotdhiawreinshgviiagr anmrshowichgrt
atimng chart of each signal relevant to a driving
metthedchorigehr] viedgvehe pPxel drigtimauireteapl byeddyivitge
di spl ay apparatus according to the seventh

erbediratpt  cH@IRENPdoHed| pi ng iHGPaRy s B Ayt &8

timng chart of each signal relevant to a driving
MmO BF o i Wichg L itheepbR@im®iticuit enployed in a

di spl ay apparatus according to an ei ghth enbodi nent

of the pﬁﬁ%eﬁﬁ ipngeht Py Fagrapy shpeing 13 iy ng chart

di agram showing timng charts for one stage as _tjmng

cr?afr £8CBf S & yhal’SIEIERTr BPevattl VIZ® S56PEB26°T t & H& Y
driving nethod for driving the piXx circuit enployed

i FPeh&Tdr S pf By Hoparat Bgegcﬁ%r?ﬂ%&l@% ﬁ@péF@’hn*E

according to a sixth embodiment of the present invention;

FIG. 18 is a timing diagram showing a timing chart
of each signal relevant to a driving method for driving
the pixel circuit employed in a display apparatus
according to a seventh embodinment of the present
invention;

FIG. 19 is another timing diagram showing a timing
chart of each signal relevant to a driving method for
driving the pixel circuit employed in the display
apparatus according toe the seventh embodiment;

FIG. 20 is a timing diagram showing a timing chart
of each signal relevant to a driving method for driving
the pixel circuit employed in a display apparatus
according to an eighth embodiment of the present
invention;

FIG. 21 is a timing diagram showing timing charts

for one stage as timing charts of signals each relevant
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enbodi nent; FIG 22 is a cross-sectional diagram
showing a typical configuration of the thin-film

pi xel circuit enployed in the display apparatus

provi ded by an enbodi nent of the present invention;
FIG 23 is a diagramshowing a top view of a rmd%ﬁr%za
configuration of the display apparatus provided y an
enbodi ment of the present invention;, FIG 24 is a

di agram showi ng a squint view of the external
appearance of a TV set serving as an el ectronic

i nstrunent enploying a flat display panel provided by
ano embodi-mentg ofedhiel poesant vimyetid ognxefkl Gir25it s a
di agram showi ng a squint view of the external
appeakgace: of tise d:gidialy egperacseradqigddsgalo the eighth
el ectronic instrunent enploying a flat display panel
preawiodedeby ; an enbodi nent of the present invention;
FIG 26 is a diagramshow ng a squint view of the

ext er nal Fappear dance okoasnet@biook lpersgnak conputoer:
serving as an electronic instrunent enploying a flat
ditypliaylpanef ipuoided ofy thn enbodiinentieklt herpeesent
invention; FIG 27 is a diagramshow ng the external
28rg09Re820n wppedrarcy ebrarport able itternbpaknsuch as
a cel lul ar phone serving as an el ectronic instrunent
ergplooyiimgna of the present invention;

FIG. 23 is a diagram showing a top view of a
modular configuration of the display apparatus provided
by an embodiment of the present invention;

FIG. 24 is a diagram showling a squint view of the
external appearance of a TV set serving as an electronic
instrument employing a flat display panel provided by an
empodiment of the present inventiocon;

FIG. 25 is a diagram showing a squint view of the
external appearance of a digital camera serving as an
electronic instrument employing a flat display panel
provided by an embodiment of the present invention;

FIG. 26 is a diagram showing a squint view of the
external appearance of a notebook perscnal computer
serving as an electronic instrument employing a flat
display panel provided by an embodiment of the present
invention;

FIG. 27 is a diagram showing the external
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flat display panel provided by an enbodi nent of the
present invention; FIG 28 is a diagramshowi ng a
squint view of the external. appearance of a video
canera serving as an electronic instrunent enpl oying
a flat display panel provided by an enbodi nent ¢f0%hR820
present invention; FIG 29 is a nodel. circuit diagram
showing a typical exanple of the conventional display
apparatus of the active-matrix type; FIG 30 is a

di agram showi ng graphs each representing a relation
between a voltage applied to a light emtting device
EFPRAATANCErPert PRIGRPAG ERFBLRM StHE F‘Fgﬁtc%ﬁ%”&]ﬁrng
device EL as graphs to be referred to in descrjption
o PER®aft T BF obl &y CARATEPE © 315 iraMaRot RBP L Wodel @
circuit diagramshowing a typical exanple of _the
oXL6F fiy Bl CpItpedpBaPRE 08 oFY 136 TRECTVBRFatt i % ype.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
PPEFEFFed  eHBOdiHENt s of the present invention are

described in detail ferring to_di .
ol L owe 10 G 10 PsTEP B UCk A 3P ai SROW G TReoF ohe

entire 2? S09PCB20 c%nfi uration of a disglqy
external a carance oL g ide camara Sexry all

apparatts or'dig to 8 Fifst “Ehbsdifant "8 1 ne

pr L nyention, As in th l ack dia of

Fra ot R gy Lo BPL Merprggd ST T AN

provided by an embodiment of the present invention;

FIG. 29 is a model circuilt diagram showing a
typical example of the conventicnal display apparatus of
the active-matrix type;

FIG. 30 is a diagram showing graphs each
representing a relation between a voltage applied to a
light emitting device EL and a current flowing through
the light emitting device EL as graphs to be referred to
in description of an aging problem; and

PIG. 31 is another model circuit diagram showing a
typical example of the existing display apparatus of the

active-matrix type.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Preferred embodiments of the present invention are
described in detail by referring to diagrams as follows.

FIG. 1 is a block diagram showing the entire
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pi xel array section 1 and driving sections 3, 4 and 5
used for driving the pixel array section 1. The pixe
array section 1 resenbling a matrix of pixel circuits

2 has signal lines SL each laid as one of the col umms
of the matrix and scan lines W5 each laid as Ongxﬁﬁmszo
the rows of the matrix and power-supply |ines D
parallel to the scan lines Ws in addition to the

pi xel circuits 2 thenselves. Each of the pixe

circuits 2 is located at an intersection of one of

the signal lines SL and one of the scan |ines W5. The
drdodifguseet bONo# 4 Hidplant kpha sEARIccoabishgr eb ef red st
to as a wite scanner for carrying out a

r auoakiti @Een E OME SEgetdsantSeaneOpesat | OB Sfodhe pitkel
circuits 2 in rowunits by sequentially asserting a
Ccolocdl dskgpnak ©n #we S¢amhki AespME: abherdeuyi @f@oloys a
section 5 is a power-supply scanner also referred to
agixedr kyeayssannierm forngadeyi gy autctd chewsaf t esind aw
sequential scan operation adjusted to the

r oweaf tfer- dow sequer ipdkzedcanrapparationn 1of THee pixietle
scanner 4 on the pixel circuits 2 in row units by
sequent sakkyoaskerddemdplangonenasupplof miekt ager ol ttshe
power -supply lines DS. The drive scanner 5 sw tches

t hespowenasupphys V6l teagé flrorh @s hirgh od] éeer £eld@ns of
S09P(B20 potential Vcc to a low electric potenti al
Vedicandtviseanyersa 1EhesdiBviagh sectd en 3nesoh Bignalvws
selector also referred to as a horizontal selector

f orf ¢&er prhAgloand power-supply lines D8 parallel to the

scan lines WS in addition to the pizel circuits 2
themselves. Each of the pixel circuits 2 is located at an
intersection ¢f one of the signal lines SL and one of the
scan lines WS. The driving section 4 1s a control scanner
also referred to as a write scanner for carrying out a
row—after-row sequential scan operatiocn on the pixel
circuits 2 in row units by sequentially asserting a
control signal on the scan lines WS. The driving section
5 is a power-supply scanner alsc referred to as a drive
scanner for carrying out a row-after-row sequential scan
operation adjusted to the row-after-row sequential scan
operation of the write scanner 4 on the pixel circuits 2
in row units by sequentially asserting a power-supply
voltage on the power-supply lines DS. The drive scanner 5

switches the power-supply voltage from a high electric
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col um-after-colum sequential scan operation adjusted
to the rowafter-row sequential scan operations on

the pixel circuits 2 in colum units by sequentially
asserting an input signal. on the signal |ines Seopos2o
The horizontal selector 3 switches the signal froman”
el ectric potential Vsig representing a video signha

(or a gradation) to a reference electric potentia

Vofs and vice versa. It is to be noted that the wite
scanner 4 operates in accordance with a clock signa
Week cheegl viee: fuom aBw external (sAunees1 Thes Wid &1 ce
scanner 4 also receives start pulses WSsp supplied by
areexter mle sQULERgSeguerdd & liy. a Reged Ving dherchosk
signal Wsck and such start pulses Wssp, the wite
scafinered asSSeS t=S hvhe 60041 Ole Si@al foseguentimgy lanton
the scan lines Wo. By the sane token, the drive
scainen-5f operatiesn Beateot danNcean bheaatl ckad BiggnRal to
DSck received froman external source. The drive
starnepw-of tad soawecevest s Ardcpulcpesabbsps supplHeechiby 1
an external source sequentially. Receiving the clock
sicgmabits D5ckn amndusmchnstarty pud@entDSspy &deesdrinee an
scanner 5 swtches the power-supply voltage to be
assent edigselguenttihal kygonl t hisnqrover.- sTipplhetizees aDS

31 S09PMB20 FIG 2 is a circuit diagram show ng the
coréeeter corfiiguhati oheofighel pincel aoi pteartre enplaoyed]
in the display apparatus shown in the block diagram
oVsEpGregresaenting a video signal {or a gradation) to a

reference electric potential Vofs and vice versa. It is
to ke noted that the write scanner 4 operates in
accordance with a clock signal WSck received from an
external source. The write scanner 4 also recelives start
pulses WSsp supplied by an external socurce sequentially.
Receiving the clock signal WSck and such start pulses
WSsp, the write scanner 4 asserts the control signal
sequentially on the scan lines WS, By the same token, the
drive scanner 5 operates in accordance with a clock
signal DSck received from an external source. The drive
scanner 5 also receives start pulses DSsp supplied by an
external source sequentially. Receiving the clock signal
DSck and such start pulses DSsp, the drive scanner 5
switches the power-supply voltage to be asserted

sequentially on the power-supply lines DS.
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As shown in the circuit diagramof FIG 2, the pixe
circuit 2 has a configuration including a |light

emtting device EL of a two-term nal type al so

referred to as a diode type, a signal sanpling
transistor Ti of the N- channel type, a device dridAFi§20
transistor T2 also of the N-channel type and a signa
hol di ng capacitor C of a thin-filmtype. A typica
exanple of the light emtting device EL enployed in

the pixel circuit 2 is an organic

E
| ect h tt devi . TIh t
éfeﬁf rngeICg‘Fn 2 ﬁ%cg.néﬁ%w SRy CPAHET et OF° e ote
t wh t he .t t
{ GPRAPECbI o 1 Ho I gRAr daRbl T 1 tF ANEISVaA Tr S ve
d | L t | The
Q2 e I BotPot B (hE o fnble SH RO SErAner st B T

s, Cgﬂ“ect ed Lo the sc. dl'a' pe st ﬁép%m%g §ﬂ?epf

he
thE W6 " turf en tern1na|s of "t he si‘gnal”"sanpl

transisto %gg@gogolﬁgﬁxh§#9gahlghee é%ttlng

\M?elrreas t%e %her current termn SI gha

S%rggjlcgg}girgpsé VPC[ rml%ag??g?gtgps(; chtflagrg@t @O as ah

el'ectrode G of t evi ce ng transistor T2. Mic

lige kh ﬁé nal fﬁHH¥'s%%pﬁ&§83£§$ﬁglé@0r the,rgate n-
¢

el ectro of the device driving transistor T2 al so

B%hggggng?pese£W§§m§§ &-GOnLE of 1oy mRal Twher easyt hae
two current termnals of the device driving transistor

T2 %%%Hﬁe@sty]&@eaﬁcplér Gegand doakmeleelaedes c1 of a

respectively. A specific
thin-film type. A typical example of the light emitting
device EL employed in the pixel circuit 2 is an organic
Ei, (electro-luminescence) light emitting device. The gate
electrode of the signal sampling transistor Tl is used as
a control terminal whereas the two current terminals of
the signal sampling transistor Tl serve as the source and
drain electrodes respectively. The gate electrode of the
signal sampling transistor Tl is connected to the scan
line WS. A specific one of the two current terminals of
the signal sampling transistor Tl is connected to the
signal line SI whereas the other current terminal of the
signal sampling transistor T1 is connected to the gate
electrode G of the device driving transistor TZ.

Much like the signal sampling transister T1, the

gate electrode G of the device driving transistor T2 also
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one of the two current termnals of the device driving
transistor T2 is connected to the light emtting
device EL whereas the other current termnal of the
device driving transistor T2 is connected to the

power -supply line DS. To put it nore concretely,;soomog20
t he enbodi nents of the present invention, the device
driving transistor T2 is a transistor of the

N-channel type. The drain electrode of the device
driving transistor T2 is connected to the

power -supply |line DS whereas the source electrode S
ofserHesdevi cecartingiingernans] stiorr<p® itde gopnectesh o
the anode el ectrode of the light emtting device EL
Thergarhbdeo blidet Kodécef drhelng ghtaremistPiinge TeMTésEL
is fixed at a constant cathode electric ?otential .
VE&E. STRECS| }fithld HeRdPheCERpERT t'oISPECtigelgondespeaific
bet ween the source electrode S of the device driving

t PRAsPSt Bfe TV ard reRe tgatenelekt rodéhe Bevihe digeiinge
driving transistor T2. In the configuration  described
abGFE3 T EheT cont’rolco8eanne! ¥° at'so rdabér PBUTE P fe e
wite scanner 4 carries out a rowafter-row

sEGUERET &F S sidh Opérafioncodn tHe BidtePlcrPeuftst®® in
row. units by sequentially asserting a control signal
or EHER S o S0 [Coan FPREC VI et PP SeRiY 4
SULENSS, g SOnL i)y Bl ARl Lo, 0o, o Sl o
p%%%”%kggeﬁgriﬁJE%tE%%?etﬁgtéé% céugiiving transistoxr T2
is a transistor of the N-channel type. The drain
electrode of the device driving transistor T2 is
connected to the power-supply line DS whereas the scurce
electrode S5 of the device driving transistor T2 is
connected to the anode electrode of the light emitting
device EL. The cathode electrode of the light emitting
device EL is fixed at a constant cathode electric
potential Vcat. The signal holding capaciteor C1 is
connected between the source electrode 3 of the device
driving transistor T2 and the gate electrode G cf the
device driving transistor TZ. In the configuration
described above, the control scanner 4 also referred fo
as the write scanner 4 carries out a row-after-iow
sequential scan operation on the pixel circuits 2 in row

units by sequentially asserting a contrcel signal on the
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vi ce versa. The power-supply scanner 5 also referred
to as the drive scanner 5 carries out a rowafter-row
sequential scan operation adjusted to the
rowafter-row sequential scan operation of the wite
zganner_4 on the pixel circuits 2 in row units t§§%$0820
guentially asserting a power-supply voltage on e
power -supply lines DS. The drive scanner 5 switches
t he power-supply voltage froma high electric
potential Vcc to a low electric potential Vss and
vice versa. The signal. selector 3 also referred to
as; he 1haekzeat alrnsel,eet Or s GGl 11884QUEh&s COlUMImtrol
after-col um sequential scan operation adjusted to the
I Qiabl ek bQW SieaHe Nhicalk rSeapooper atil ORs @Rt PE1HL X&lp)
circuits 2 in colum units by sequentially asserting
ano izNpYl; sigeati®pdhersegnabr linesSlse FBetom) and
hori zontal selector 3 switches the signal from an
ehaclkr ke rpat entiealpow¥sh gupEPy esennieRd 5aa videe: sigral to
(or a gradation) to a reference electric potentia
Vafss tapddviice yensar I5n ckheieondigur atdwon fdeserdibed
above, first of all, an operation to put the signa
sarplueng ikl ansist@rerBtiion adjtswaed=conhst ate-byramkiag
use of the control signal is carried out after the
hisglruehedtit | ecpotantraali o¥cof helse 34-iSGORCERO= rbéern Lhe
asserted on the power-supply Iine DS and the reference
elrecteldi cipotent ialirVofos bastbeen asgenttédlop asherting a
signal line SL in order to performa light extinction
power-supply voltage on the power-supply lines D3. The

drive scanner 5 swiiches the power-supply vcltage from a
high electric potential Vce to a low electric potential
Vss and vice versa. The signal selector 3 also referred
to as the horizontal selector 3 carries out a column-
after-cclumn sequential scan operation adjusted te the
row-after-row seguential scan operations on the pixel
circuits 2 in column units by sequentially asserting an
input signal on the signal lines $L. The horizontal
selector 3 switches the signal from an electric potential
Vsig representing a video signal (or a gradation) to a
reference electric potential Vofs and vice versa.

In the configuration described above, first of all,
an coperation to put the signal sampling transistor T1 in
a turned-on state by making use of the control signal is

carried out after the high electric potential Ve has
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process of switching the light emtting device EL from

a light emssion state to a no-light em ssion state.

Thereafter, the signal sanpling transistor Ti is put

in a turned of f state by making use of the contrQypggog

signal and, then, the power-supply line DS is

sw t ched fron1the high electric potential Vcc to the

| ow el ectric potential Vss. Thus, the voltage Vs

appearing on the source electrode S of the device

driving transistor T2 is lowered in the so- called

t hreeshekdevodd age wCenpensat s 0fp pf epar-atogr ¥nProgess i n

order to set a voltage Vgs appearing between the gate

ant fsgunce electrigdgstehttihe defd de diievinngs §¢ansd siror

T2 at a magnitude greater than the threshol d voltage

Vttheofighhe Hew ¢4 dni virdgrt tansdstcom B2 lwghhokttcinction

putting back the signal sanpling transistor Ti in a

t reedsonc St atet @fitngr thehéi powersisupplay dkivhes DS, hasom a

been switched fromthe high electric potential Vcc to

t Hé ghowerleeten o ipdtcenti al n¥ssightSubseguent byst¢ he

power -supply line DS is switched back fromthe | ow

elTéCEPRETPOL et &l ovsd temphinditgierelissbri €1 potrent iial a

Vcc. Then, with the signal line SL sustained at the

r éPePefcel 8l Bt &ypBRERRY ahs¥/ofs, theheostgpal signal and,
mpling transistor Tl is put in a turned-on state by

B%hgﬁngﬁ%Opo”l‘i@a%Sh’@p&s’eléf]et% ‘corfttiglchsfghatm sigra Fdtgh
vol tage Vg .appearing on the gate el ectrode G of

tﬁ CHEVI CePUTIRARG VEFanSi BROrior lecabi GppieniEiaedss -

tg]the reference
hus, the voltage Vs appearing on the scurce electrode S

of the device driving transistor T2 is lowered in the so-
called threshold-voltage compensation preparatory process
in order to set a voltage Vgs appearing between the gate
and source electrodes of the device driving transistor T2
at a magnitude greater than the threshold voltage Vth of
the device driving transistor T2 without putting back the
signal sampling transistor Tl in a turned-on state after
the power-supply line DS has been switched from the high
electric potential Vcc to the low electric potential Vss.
Subsequently, the power-supply line DS is switched back
from the low electric potential Vss to the high electric
potential Vecc. Then, with the signal line SL sustained at
the reference electric potential Vofs, the signal

sampling transistor Tl is put in a turned-on state by
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electric potential Vofs, causing the voltage Vs
appearing on the source electrode S of the device
driving transistor T2 to rise gradually in a process

of electrically charging the signal hol ding capagci
G . Thus, the voltage Vgs appearing between the%é§%§%20

and source el ectrodes of the device driving
transistor T2 is reduced gradually in a direction
toward the threshold voltage Vth of the device
driving transistor T2 in the so-called

LRGN0 faY oLt adg, conpensallof. Prasess: Licanenaneg

a%drivin provid enbodi ment “of

th
elaggt Les ?A'ktentda%gé ;eaé o4 Ga'ch, -akt agmé@edﬂmg

Fic I al een asserted on the

PQUEL.: §9P8Lyo% rgre]a%%g@qytpglggé arence eLechihge

poten ia as been asserted on the signal Iine

S%le%@rgee ﬁﬁ}gf)d%%rfoEQh§hﬁd§HHe %éﬁkﬂ%&'@@ PHOCEESSg

smntch light emtting device froma

' 'o%h,tthgegb§§&&fb134&&%@%05%@01:1@ ghtv el sgiiommgtate is
carrie out. Thereafter, the signal sanpling

transissteby T 45 iRl girBadal iy nad-off-oskateoby making
use of the control S|gnal and, then, the power-supply

line PP ka1 s émng%hSOSE’@QD hcﬁ_rdqmgt hephtghor C1.
el ectric potential Vcc to the low electric potentia

VsgusThese the:ypl tage a¥peappeariaigeen the gsoarael
electrode S of the device driving transistor T2 is
source electrodes of the device driving transistor TZ is
reduced gradually in a direction toward the threshold
voltage Vith of the device driving transistor TZ in the
so-called threshold-voltage compensation process.
in accordance with a driving method provided by an
embodiment of the present invention, first of all, after
the high electric potential Vcc has been asserted on the
power-supply line DS and the reference electric poctential
Vofs has been asserted on the signal line SL, an
operation to perform‘a light extincticn process of
switching the light emitting device EL from a light
emission state to a no-light emission state is carried
out.
Thereafter, the signal sampling transistor Tl is

put in a turned-off state by making use of the control

signal and, then, the power-supply line DS is switched

36



| onered in the so-called threshol d-vol tage

conpensation preparatory process in order to set a

vol tage Vgs appearing between the gate and source

el ectrodes of the device driving transistor T2 at a
magni tude greater than the threshold voltage Vthoef0s20
the device driving transistor T2 wthout putting back
the signal sanpling transistor Tl. in a turned-on
state after the power-supply |ine DS has been

switched fromthe high electric potential Vcc to the

| ow el ectric potential. Vss. Subsequently, the

péwer- Epph st isdecbsirsreiiticheld isacke fhem ehelaswric
el ectric Potential Vss to the high electric potentia
VeereThed: With Thessigialvaitdeestssuspeiniew & thRe
reference_electric potential Vofs, the signal .
SARBFFAGS P A< 6r OFl the Pt 5% HivdPAelI ons btlatte T80 is
that the vol tage Vg appearing on the %ate el ectrode G
of- OWERBY gei ¥ oﬁﬂvrﬂﬁgetﬂr%}h&ﬁmﬂwli 89gpbFepRgpation
raised to the reference electric potential. Vofs,
cROSPRGPtPEY RAIF4ge  UsCappear i ot YRE“E3%r €&
el ectrode ;Pof ;heuhdevice dr'vinqﬁtra SiStOé T2 to
r PEBCGF Aal Ty S & CpPokest o BlEct P RAFFY thatyithg
the signal. hoIQ{n .capacjtor. . Thu the volta
VOE b ot 1 W barreeh The 5 Cospaszn  Thdt & s Sadrea
el ectrpdes of  the. devi drivin (%ransi tor. T2 is
rggﬁcégraéggh%ffﬁlﬁﬁeasg?r%%tyg% EBﬁﬁFdér%ﬁ%n?hreshold
VQ&%%Q%SQ%P fg ny%o%%vbggtggé\ﬁgg% the signal sampling
transistor T1 in a turned-on state after the power-supply
line DS has been switched from the high electric
potential Vce to the low electric potential Vss.
Subsequently, the power-supply line DS is switched back
from the low electric potential Vss to the high electric
potential Vco. Then, with the signal line SL sustained at
the reference electric potential Vofs, the signal
sampling transistor T1 is put in a turned-on state so
that the voltage Vg appearing on the gate electrode G of
the device draiving transistor T2 is abruptly raised to
the reference electric potential Vofs, causing the
voltage Vs appearing on the source electrode 5 of the
device driving transistor T2 to rise gradually in a

process of electrically charging the signal holding

capacitor Cl. Thus, the voltage Vgs appearing between the

37



transistor T2 in the so-called threshol d-vol tage
conpensati on process. As described above, by carrying
out the light extinction process, the

t hreshol d-vol tage conpensati on preparatory process
and the threshol d- voltage conpensation process cyoppg20
sequentially one process after another, incorrect
operations can be avoided so that it is possible to
carry out a threshol d-voltage conpensation process of
the device driving transistor T2 wth a high degree
of reliability and a high degree of stability in
evaky RhXeloghdLWitecchkBapar bk Cthh@rdediRet RRiving

t hr eshol d- vol t age conpensati on preparatory process,

t heanuokt agerVs; ApRerRickRyg0AdEAEl SO Ge dek-eet f odler ol
the device driving transistor T2 is | owered w thout
Puhti RPrebRsks the sig@nakhsarptidagidviansiagtioind! in a
turned-on state. Thus, incorrect operations can be
avekdedssorthatin idnd Sopessi bl ec it LAy veltade

t hreshol d-vol tage conpensati on process of the device
drdowibBgstt ansistaresE2 M tdesachibghl degree of stralbiihiot yut
in every pixel circuit 2. FIG 3 is a timng diagram
show nggatct ¢t hgchar prookseacthsignalshoébevantad® t he
driving nethod described above by referring to the
Ciceopktisdi agn amafadalt@Gry2pascass 381SA9RCBRO: sinetdrod

for driving the pixel circuit 2. The horizontal axis
ofvotlhegti ppmgecharic pepresentsiudig ilsdggecod pieaesss

The three top time charts represent changes of
eladteri gnother, incorrect operations can be avoided so

that it is possible to carry out a threshold-voltage
compensation process of the device driving transistor TZ
with a high degree of reliability and a high degree of
stability in every pixel circuit. 1In particular, in the
threshold-voltage compensation preparatory process, the
veltage Vs appearing on the source electrode S of the
device driving transistor T2 is lowered without putting
back the signal sampling transistor Tl in a turned-on
state. Thus, incorrect operations can be avoided so that
it is possible to carry out a threshold-voltage
compensation process of the device driving transistor T2
with a high degree of stability in every pixel circuit 2.
FIG. 3 is a timing diagram showing a timing chart
of each signal relevant to the driving method described

above by referring to the circuit diagram of FIG. 2 as a
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potential s appearing on the scan |ine W5, the power-

supply line DS and the signal line SL respectively.
The changes of the electric potential appearing on
the scan Iine W5 are changes of the control sigrabrogso

whi ch switches the signal sanpling transistor TI
whereas the changes of the electric potenti al
appearing on the power-supply line DS are changes of
t he power-supply voltage fromthe low electric
potential Vss to the high electric potential Vcc and
vireehver sar dihericlhangespibtel helmlugct Ri.c et éntriiabntal
appearing on the signal line SL are changes of the

I ppUt oS8igmaltifriom thervs deossisgmdls ehectapes pot eéntiea
Vsig representing the video signal to the reference
elfeet £heee potreritingl cVWefss arrbndcmtvehsageThet tadectric
bottomtine charts represent changes of the gate
ebetent capotanmezglinygonappeatdary lomet R, ghite wivaotT ode
G of the pixel circuit 2 and changes of the source
elBeePly cl pot diit iald Veeappeadi ngineoiflt Kesgeufreely. The
el ectrode S of the pixel circuit 2 respectively. As
deserppedoedilla erlecthecdPeietierice aPbepwedn Phetlifatsean
el ectric potential Vg aggearing on the gate electrode
Glofet e prsethagivesurt ranePihessipeal epeeh rivg tches
potential Vs appearing on the source electrode S 39
5G9P0820"2 bfSaHe 1pioxeF2RF+ Rt B i"derefar HoY thrngsst Ré
gat e-source, voltage Vgs appearing between the gate
ah esSb?‘é%“CelHéJcttePgdéé ofr Heicélgr PUTRG-SuPPLy line

transi stor T2.
D% are changes of the power-supply voltage from the low

electric potential Vss to the high electric potential Vcc
and vice versa. The changes c¢f the electric potential
appearing on the signal line SIL are changes of the input
signal from the video-signal electric potential Vsig
representing the video signal to the reference eleactric
potential Vofs and vice versa. The two bottom time charts
represent changes of the gate electric potential Vg
appearing on the gate electrode G of the pixel circuit 2
and changes o0f the source electric potential Vs appearing
on the source electrode 5 of the pixel circuit 2
respectively. As described earlier, the difference
between the gate electric potential Vg appearing on the
gate electrode G of the pixel circuilt 2 and the source

electric potential Vs appearing on the source electrode 3
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The horizontal axis of the timng charts includes
periods (1) to (11) during which the pixel circuit 2
carries out a sequence of operations for descriptive
purposes. In the light em ssion period (1), the pixe
circuit 2 isin alight enission state which is a&99P0820
state of emtting light fromthe Iight emtting

device EL of the pixel circuit 2. In the no-Iight

em ssion period (2), the pixel circuit 2 isin a
no-1ight em ssion state which is a state of emtting

nofl %ht fro ‘télhe Iltqr}t em{tﬁeergeddcew ] tEL of theou(r@e

plxel Si Petf prepar at o Fro

per
h
thres gﬁdvgof%éggaéyﬂwngekwéenC@ﬂéI 5% %%dt B

e comnmpensati on parato

d%si% Q%g Qeﬁgr@heasde%l%r eB?E@Eﬁ%%Ja‘%{sm&'&? T2.

t hreshol d-vo tage conpensation process expl ai ned

previ ousjy, Msz%%g‘é? %Xls |0 the tt%%ﬁgokﬁaé@ 1398 udes

conpensation perio , the pixel ciréuit carries
oul.rsthe %ﬂ U% thrn e%‘%'l@lgVQMé‘lgettFé)'Hl@;%%aEh98u1t

process. he typlca time diagram there are three

t hr.gshak doM@' 1 896, SRIPERSBLE Of: R&Td ads Bk cbefors the
signal wite period (9) and the wait period (8)
betmeeReany WA reUGEEEs| ¥8isdieshelidavolf a08he pixel
conpensati on periods (6) That is to 40 S09P0820 say,
pPrdigtzute bhessignallihict enpekiOd {Hre thechhiesholdste
vol t age conpensation process is carried out three
tigreenitthes, 11he exeguthenl ofht hantdirieshakdiyvol tager
conmpensati on

the pixel circuit 2. In the no-light emission pericd (2],

Ccess

the pixel circuit 2 is in a no-light emission state which
is a state of emitting no light from the light emitting
davice EL of the pisxel circuit 2. Then, in the
preparatory periods (3) to (%), the pixel circuit 2
carries out the threshold-voltage compensation
preparatory process described before as a preparation for
the threshold-veltage compensation process explained
previously. Subseguently, in the threshold-voltage
compensation period (6), the pixel circuit 2 carries out
the actual threshold-voltage compensation process. In the
typlical time diagram, there are three threshold-voltage
compensation periods (6} before the signal write period
{9) and the wait period (8} between any two successive

threshold~voltage compensation periods (6). That is to
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process is ended. In the signal wite period (9), the
el ectric potential of the video-signal electric
potential Vsig is stored in the signal. holding
capacitor Cl, and a nobility conpensation proce%%ggggzo
the signal sampling transistor Tl is also carried out
as well. Then, the pixel circuit 2 starts another

light em ssion period (11) by naking a transition
fromthe no-light emission state to the |ight

em ssion state. In the enbodi nent described so far by
refa8f,r bpgot Oco tihe: tdiginag diags agaafodFl(@) , 3th@Sthreshold-
expl ai ned above, the threshol d-voltage conpensation
pracessei solasidad BUbrotBEeeid idmSilen bheeendid fienent.
t hreshol d-vol tage conpensation periods (6) on a

t imendi vhsi en:dasics. ofBetweehr @dhp tdneocduegessbimeensation
t hreshol d-vol t age conpensation periods (6), a wait
pericod sé8)si sndatser tedthdBys caralywmgteopdrtde (9), the

t hreshol d-vol t age conpensati on process repeatedly a
pledealcriy pbtditnmed iof the sadeopliwralli eyeofr i fferential
t hreshol d-vol t age conpensation periods (6) in this

weig L gaisvettege havihgg sagragni¢ utdiersequakctbothel, and a
threshold voltage Vth of the device driving

t mesild tgr caprdssadtionedricne s heof silgnalighel déageling
capacitor C. However, inplenmentations of 91 S09P(C820

t Heeppésent Thvientdlon arerbyd notheengellilni tBdno thhi s
driving nethod. For exanple, the threshol d-voltage
chpERs S F onl process tEannarker bel Gdr riédséoe belad ng 1)

%y making a transition from the no-light emission state
Lo the light emission state.

In the embodiment described so far by referring to
the timing diagram of FIG. 3, as explained above, the
threshold-voltage compensation process is carried out
three times in three different threshold-voltage
cempensation periods (6) on a time-division basis.
Between any two successive threshold-voltage compensation
periods {6), a walt period (8) is inserted. By carrying
out the threshold-voltage compensation process repsatedly
a plurality of times in the same plurality of different
threshold-voltage compensation periods (6} in this way, a
voltage having a magnitude equal to the threshold voltage
Vth of the device driving transistor TZ is stored in the

signal holding capaciteor Cl. However, implementations of
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one threshol d-vol tage conpensation period (6). Then,

the pixel circuit 2 enters the period (9) allocated

to a signal wite process and a nobility conpensation
process. In the period (9), the video-signal electric
potential Vsig of the input signal is stored in $4%&0820
signal holding capacitor d in the signal wite

process, being added to the a voltage which has

al ready been stored in the signal hol ding capacitor

A at a nmagnitude equal to the threshold voltage Vth

f th d d t t T2. At
CIThE, DR SER °f%%mo?€ae%a 2rdantss spr%anéissg B et age
AV f. th t
e Paebele TN o ol LANRL Gt o o "R RE i Trkdieoe
h%o%' ng.capacitor Q. Ln t!ago Qeefa Oﬁdm@ oeu 8&@@% Q5
5 ar |tePp ocess an bilit ty conpensat|

| |

Eio%zef%fﬂﬁss%?%%a"%l&% e é%ﬁ%%f%ﬂot el S6gery a'nSe

then, puf,the t%eg%ke%a Ling transistor, Jldn oA (o

turned- on state e pixel circuit 2 enters the

I gntcepkgston. perded &%}}elﬁrmgﬁ dhe sl hoht e tting

I
device EL is en1tt|ng 'ight at a | um nance determ ned

b%mm&%%sg§985t§¥ghé§5thanUQ§$m§ﬁ%Bal9?|e§ﬁé|4ideo signal
potential Vsig. 42 S09P0820 he vi deo S|gnal el ectric

p%tz%ra;klr@l; Vot &hi 5. 120jsust 8d bye theut hrieshol dsvetdage in
of the device driving transistor T2 and the

VQﬂkﬁ@@gA@ifﬁél&iﬂﬁ MRRLEEYr ¢1 in the signal write
process, being added to the a voltage which has already
been stored in the signal holding capaciter Cl at a
magnitude equal to the threshcld voltage Vth of the
device driving transistor T2. At the same time, in the
mobility compensation process, a voltage AV for the
mobility compensation process 1s subtracted from a
voltage stored in the signal holding capacitor Cl. 1In the
period (9) allocated to a signal write process and a
mokility compensation process, it is necessary to sustain
the signal line SL at the video-signal electric potential
Vsig and, then, put the signal sampling transistor Tl in
a turned-on state. Then, the pixel circuit 2 enters the
light emission period (11} in which the light emitting
device EL is emitting light at a luminance determined by

the magnitude of the video-signal electric potential Vsig.
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conpensati on process. Thus, the |um nance of |ight
emtted by the light emtting device EL is by no neans
affected by variations of the threshold voltage Vth of
the device driving transistor T2 and variations of the
nmobility p of the device driving transistor T2. I40%p8820
to be noted that, in the early part of the |ight

em ssion period (11), a bootstrap operation is
carried out. In the bootstrap operation, electric
potentials appearing on the gate electrode G of the
device driving transistor T2 and the source el ectrode
SToe vhéedevivwldeileichyicrapsestiorl VE2crigeadhidteed by
sustai ning the gate-source voltage Vgs appearing
bétie&AT e heo atre 1él2get Fobeo G e tdwy idévieeviad i vi ng
transistor T2 and the source el ectrode S of the
dévirgsliareyi g arandestvel tage YV & CosealtL iy t ude.
Next, operations carried out by the pixel circuit 2
sKOWRSP A e dHEHSE - di B am et FPGLN2nER e fexpi%aitned
in detail by referring to circuit diagrans of FIGS.

| RRE6EAR. PY Filvsth igP tarl B hnd Hee T ghtled sBY ofi° petatod
(1) during which the light emtting device EL is
sGLEECREY Ph ‘?Wlia&HP“énPgsP%% SHECLeh o hbiet - Sdbply

line DS is set. at the high electric potential Vcc and
RECSTGHAT > S 1" 45 ° SH6PCB0 21t 4RGFGEOP TIOT <17
s_lflns%gilngd_ in g turr&e%—.ggf state as sthvvn _ithh_‘ et
ciPEalt T di gttt FIETCAAT LG e RS *360F c &% dr itVi g t©
t&%n%£§%8rtg%gh%§lQ%%neg§gyt8agp%gg%%eigi%ht emission
period (11}, a bootstrap operation is carried cut. In the
bootstrap operation, electric potentials appearing on the
gate electrode G of the device driving transistor T2 and
the source electrode $§ of the device driving transistor
T2 rise while sustaining the gate-socurce voltage Vgs
appearing between the gate electrode G of the device
driving transistor T2 and the source electrode $ of the
device driving transistor TZ at a constant magnitude.
Next, operations carried out by the pixel circuit 2
shown in the circuit diagram of FIG. 2 are explained in
detail by referring to circuit diagrams of FIGS. 4A to 4K.
First of ali, in the light emission period (1) during
which the light emitting device EL is sustained in a
light emission state, the power-supply line DS is set at

the high electric potential Vcc and the signal sampling
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saturated region at that tinme, the drain-source
current 1ds flowng fromthe device driving
transistor T2 to the light emtting device EL as a
driving current has a nmagnitude determ ned by the

gat e-source vol tage Vgs appearing between the g9al®pagoo
and source el ectrodes of the device driving

transi stor T2 in accordance with the transistor
characteristic equation expressed by Eq. (1). Then, on
t he border between the light em ssion period (1) and
the light extinction period (2), a transition froma
li-ghtsestssion st atRthonadnos | d dhlrnLMo$si 9P 68 alf shown
occurs when the signal sanpling transistor Tl is put

I Anachur ned-on: stialeaaf berrtbe el ectihge Pt entiiak
appearing on the signal line SL has been set at the

r ef-erenger edectdidgy pot apti BéeVois. dWhenet-hee signal
sanpling transistor Ti is put in a turned-on state
aktetratbe elechd isc patentiad, appeardang-enutbe sigralc
.line SL has been set at the reference electric
patentiakiMofSrom tihe velecenceielrecttiradspetenttaltaofhs
is supplied to the gate electrode G of the device
dniiyhngemt ansistdvit2 88 ashawirividcheuerecti hadiaagr am
of FIG 4B. Thus, the gate- source vol tage Vgs

appeal t nge bét ween richie bgat ke anelt souroee4 40 S09PO821 0

el ectrodes of the device driving transistor T2 has a
magpetudes Nottwwreeattée ghan the shreshelldcvobdageo Vithe

of the device driving transistor T2, stopping the
fldewiof driving transistor TZ in acccordance with the

transistor characteristic egquation expressed by Eg. (1).
Then, on the border between the light emission
period (1) and the light extincticn period (2), a
transition from a light emission state te a no-light
emission stalte occurs when the signal sampling transistor
T1 is put in a turned-on state after the electric
potential appearing on the signal line SL has been set at
the reference electric petential Vofs. When the signal
sampling transistor T1 is put in a turned-on state after
the electric potential appearing on the signal line 3L
has been set at the reference electric potential Vofs,
the reference electric potential Vofs is supplied to the
gate electrode G of the device driving transistor T2 as
shown in the circuit diagram of FIG. 4B. Thus, the gate-

source voltage Vgs appearing batween the gate and source
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the drain-source current Ids to the light emtting
device EL. As a result, the light emtting device EL
ceases to emt light. At that tinme, a voltage applied
to the light emtting device EL has a nmagnitude equa
to the threshold voltage Vthel of the |ight em tsomrgs20
device EL. Thus, an electric potential Vel appearing
on the anode el ectrode of the light emtting device
EL has a magni tude equal to a sum (Vcat + Vthel)
where reference notation Vcat denotes a voltage
appearing on the cathode el ectrode of the |ight
emeCtRgdeevi Bl dntiéreadr Fefer dngaspotari Bh hag kel
denotes the threshold voltage of the |light emtting
dé¢peetEle Aph érrcgéeralbhani pee Ndy dsqpsédyothege Vth of
power - suppl y ‘vqlta%g is changed fromthe high
elt8&t FPE: potERtiiale Veersistehel 4 o tereénai Enpotlent icdl
Vss in order to start the preparatory period (3). In
t 8 PER O OWERVICHGTaETt FeS SouthGe 1ébeét potet S bfdehes
device driving transistor T2 is the current term na
cEtmected t65ERE polert <tippISpitithay 8875/ B cEPrent to
i's flomin% fromthe anode electrode of the Ii%ht .
et ti ngIdkvi &6 El%to"tTe Fower edBpPEPtiGh TSt 6y Lt
of the.device driyi transistor T2 as_shown in 45
SGPCE2"0 CTHE AU A AGPAm e Freo 4t Thus:higgold
vol tage Vel, appearing.on. the ode el ectro of the
g T et s TRet def Bades Svirer G- | dBYE: o
t%QECt§ﬁQC§b§J§%ia1 Vel appearing on the anode electrode
of the light emitting device EL has a magnitude equal to
a sum {Vcat + Vthel) where reference notation Vcat
denotes a voltage appearing on the cathode electrode of
the light emitting device EL whereas reference notation
Vthel denotes the threshold voltage of the light emitting

device EL.

After certain time has lapsed, the power-supply
voltage is changed from the high electric potential Vcc
to the low electric potential Vss in corder to start the
preparatory period (3). In this period, serving as the
source electrode 5 of the device driving transistor T2 1is
the current terminal connected to the power-supply line
DS and a current is flowing from the anode electrode of
the light emitting device EL to the power-supply line DS

by way of the device driving transistor T2 as shown in
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signal sanmpling transistor Ti has been put in a

turned- off state at that tinme, the voltage Vg
appearing on the gate electrode G of the device
driving transistor T2 also decreases in the sanme way
as the voltage Vel appearing on the anode electrdegs,p
of the light emtting device EL does. Thus, the )
gat e-source voltage Vgs shown in the circuit diagram
of FIG 4C decreases with the lapse of tinme. As shown
in the circuit diagramof FIG 4C, the gate-source
voltage Vgs is an electric potential appearing between
t he0at 66l ecirade Goef rihe gdevi eaudri vhag dirans stor
T2 and the power-supply Iine DS. If the device
d%bﬁ%ﬁgih apgi8toranbdecl 810pEF&dd NF ithe Ai§AL Us@lEing
region, that is, if arelation (Vgs - \thd) Vds is
sakivstiedr dberanid-Ag9e tMgrappeasin@onitBe galfe the

el ectrode G of the device driving transistor T2

atsighns Bamsumd VsSirbsiVebd) Ti mdheeoupse of 4 itrersnd
the period (4) 1is started as shown in the circuit
dicggr ane et Kt GhatD.cikia, the velwddeorny meberence on the
notation Vthd denotes the threshold of the voltage
appear engcbedtaren dihehgatievied ettindde Grehsihecdeld ca so
driving transistor T2 and the power-supply |line DS
461e808REB20:1n Then,santee wdyi ¥6 Nigha/ otdlage el §e ¢ hapged: frroomn
the low electric potential Vss back to the high

eltéet ehodepetentiale ¥dc ths shown 4 tthegcdeeuee BL does.
di agram of FIG A4E

Thus, the gate-source veltage Vgs shown in the circuit
diagram of FIG. 4C decreases with the lapse of time. As
shown in the circuit diagram of FIG. 4C, the gate-source
voltage Vgs i1s an electric potential appearing between
the gate electrode G of the device driving transistor T2
and the power-supply line DS.

If the device driving transistor T2 is operating in
a saturated region, that i1s, if a relation (Vgs ~ Vthd) =
Vds 1is satisfied, the voltage Vg appearing on Lhe gate
electrode G of the device driving transistor TZ attains a
sum (Vss + Vthd! in the course of time and the period (4)
is started as shown in the circuit diagram of FIG. 4. In
the relation, reference notation Vthd denotes the
threshold of the voltage appearing between the gate
electrode G of the device driving transistor TZ and the

power-supply line DS.
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in order to start the preparatory period (5). At that
time, a coupling quantity AV is supplied to the gate

el ectrode G of the device driving transistor T2 and a
vol tage Vx appears on the anode el ectrode of the Ii% h
emtting device EL. As the driving voltage asser t¥d 6A*C
the power-supply Iine DS is changed fromthe | ow

el ectric potential Vss back to the high electric
potential. Vcc, serving as the source electrode S of
the device driving transistor. T2 is the current

ter”‘na“ﬂﬁﬁpn%%EeQrEQMEEQMHQ% el@'@ﬁéﬁ&@f:ﬂ&miQ%e éow
light emtting device he preparatory perio

(%hectbecgﬁ&@ﬁﬁggﬁc@s!obgéget&gﬁmeQﬂ@%aEthtpfémeen
the gate and source el ectrodes of the device driving

t paRshst Or U det enivAesnt Pe. negnidivde:9tra@ of rFig. 4%
drai n-source current Ids flowing fromthe power-supply

| ispe oP8et or.d hﬁea;f’tod:%eebQQbéﬁéj@o%f dehe ol gbt | emitt thpg
device EL by way of the device driving transistor T2.
| frinkheamagnb tiude Ebntheygat ersalnga ival tagenddste
appearing between the gate and source el ectrodes of
t k@ cdevige ¢ drf winkg dervansi 8t Orink? transAekberrt ham tzhe

threshold voltage Vth of the device driving

t vanskgtovx Typdrowever thet hicodd edladteopat ent tigd Mght

appearing on the gate el ectrode 47 SO09PCB20 G of the

deviiceidyiddwiged rransi 84 orhal Arandnthecet @pd rdscerted on

potential Vs appearing on the source el ectrode S of

t hbe deveceswriv dgrer BAsi st orarkZchdmdhy thacteaselectric

during the
potential Vss back to the high electric potential Vecc,
serving as the source electrode S of the device driving
transistor TZ is the current terminal connected to the
anocde electrode of the light emitting device EL. In the
preparatory period (5), the gate-source voltage Vgs
appearing between the gate and source electrodes of the
device driving transistor T2 determines the magnitude of
a drain-source current Ids flowing from the power-supply
line DS to the anode electrode of the light emitting
device EL by way of the device driving transistor T2. If
the magnitude of the gate-source veoltage Vgs appearing
between the gate and source slecltrodes of the device
driving transistor TZ is smaller than the threshold

voltage Vth of the device driving transistor T2, however,

the electric potential Vg appearing on the gate electrode
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preparatory period (5). Then, after the input signa
asserted on the signal Iline SL has been set at the
reference electric potential Vofs, the signa
sanpling transistor. Tl is put in a turned-on state as
shown in the circuit diagramof FIG 4F in ordemsio¢0820
start the threshol d-voltage conpensation period (6)
Thus, the reference electric potential Vofs is
supplied to the gate el ectrode G of the device driving
transi stor T2 by way of the signal sanpling transistor
Ti. A fraction g of the change of the voltage
appedr thg &evidre dydréngl bERROEE-G JF £RE Heviteciric
driving transistor T2 is applied to the source
elPeserbdel S/ ofaRire rdedi 6B LR i ¥ HES PARSTEPSF TXL THE
fraction g is determned by the capacitance of the
sidgiareher 8y hep cta@é)@ilt369rc¥2 AL dPEEPRARCR "% e
parasitic capacitor Cgs exi sting between the gate and
s@ﬁﬁ@éréF%EYr%ﬁ%gxbf Yhe device driving transistor T2
and the capaC|tance of a araS|t|§ cagaci
hdde

eX|st|ng}E§tm€éﬁthEh%n Qarfd 984 rEﬁ%g%}g'%sséﬁnal
ht emtting device EL. g ut ié Eg idet&il ial

tﬂén$agﬁe Lo 14 factiohty 1% %Q%F@%? d°by B ?%5

glvgn a%héoélg : samp%gggcgrans TE Cgsp&g)ln
rurned-on state as shown in the circuit diagram of FIG.
4F in order to start the threshold-voltage compensation
period (6). Thus, the reference electric potential Vofs
is supplied to the gate electrode G of the device driving
transistor T2 by way of the signal sampling transistor T1.
A fraction g of the change of the voltage appearing on
the gate electrode G of the device driving transistor T2
is applied to the socurce electrode S of the device
driving transistor T2. The fraction g is determined by
the capacitance of the signal holding capacitor Cl, the
capacitance of a parasitic capacitor Cgs existing between
the gate and source electrodes of the device driving
transistor T2 and the capacitance of a parasitic
capacitor Cel existing between the anode and cathode
electrodes of the light emitting device EL. To put it in
detail, the value of the fraction g is expressed by Eqg.

(2) given as follows:
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If the gate-source voltage Vgs appearing between the
gate and source el ectrodes of the device driving
transistor. T2 during the threshol d-voltage
conpensation period (6) is greater than the threshold
voltage Vth of the device driving transistor T2S04r0820
current flows from the power-supply line DS to the
device driving transistor T2 as shown in the circuit
diagramof FIG 4F. In other words, it is necessary
to deliberately set the low electric potential Vss
and the reference electric potential Vofs at such

val ues that the (gate-source voltage Vgs appearing

bet ween & figggtgs ,ang sour'éé el ectrodes of the device
driving tran3|§tor T2 during the threshold-voltage
conpensation period (6) is greater than the threshold
vol t age Mt HD6f 9BRB-8ev ¢ qﬂgﬁgvg?r%ﬁﬁﬁ%ﬁ%ﬂg besweng
descri bed earlier, the equivalent circuit of the

| itght 9éﬁ?ti’“%gsod’é\ﬂecé‘1EEtFﬂ‘é%d¥s Redrgyece ati g
parasitic capacjtar Co|l which are connected to each

O Ehr o e phri 1t ninaee Phes Wi ReRe Lra AR

power

d
D UL s B RIS e S 8 o
| Vt h
a gg ?Eg?ﬁ%e fﬁdﬁﬁé fanslégﬂrgﬁﬁrent%f% ﬁ?ngf r&%bnl

ht. 49 S09P tt EL h
%ﬁ 8 YD LTS gy 5??"9*‘":&““““
%hghQQM@uqungchbgg g)aéféﬁ[y% FIiG. . In other

words, it 1s necessary to deliberately set the low
electric potential Vss and the reference electric
potential Vofs al such values that the gate-source
veoltage Vgs appearing between the gate and source
electrodes of the device driving transister T2 during the
threshold-voltage compensation period (6) is greater than
the threshold voltage Vth of the device driving
transistor TZ. As described earlier, the equivalent
circult of the light emitting device EL includes a diode
and the parasitic capaciter Cel which are connected to
each other in parallel. Thus, the current flowing from
the power-supply line DS to the device driving transistor
T2 does not proceed to the light emitting device EL as
long as a relation Vel £ (Vcal + Vthel) is satisfied and

the magnitude of a leak current flowing through the light
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device driving transistor T2. As a result, the current
flowng fromthe power-supply line DS to the device
driving transistor T2 is used for electrically
charging the signal holding capacitor. O and the
parasitic capacitor Cel of the equival ent circui§09P0820
Thus, during the threshol d-voltage conpensation
period (6), the voltage Vel applied to the anode
el ectrode of the light emtting device EL rises
gradually as shown by a curve in a diagramof FIG
4G The period serving as the threshol d-voltage
compensali o, perigd i(Sruls eRdeted i dehot Qagh rlad of
wait period (8) when the signal sanpling transistor
ThnleS cBYtent N Ao gP%QﬁQIEhét?$f¢£mg§g?iyt@@nénﬁytto the
i ne

signal asserted on the signa i's changed from

t hevheberencengl @ddddiGropotrent il aVeksuto, the current
vi deo-signal electric potential Vsig. Wen the

t ineshahdryoht age [caReRsabi on1 pes ied bl nei e enged,

t he gate-source vol tage Vgs appeari ng between the
gatre vang seureestel:eatr adesseli the devitGecdriyi figarging

transistor T2 is still greater than the threshold
valragegn¥ hnefdihe deviceeodr Cvi gy tiranslagker t T2.
Thus, the drain- source current Ids flows through the
devieeidbiveay of ransiesidral2nascishown .i NThie ciurdiigt the
di agram of FIG 4H, 50 S09P0820 and both the electric
poterthal s-appeayd ngpregentheigatgeriand (SOUr tbe voltage
el ectrodes of the device driving transistor T2
Vel applied to the ancde electrode of the light emitting
device EL rises gradually as shown by a curve in a
diagram of FIG. 4G.

The period serving as the threshold-voltage
conpensation period (6) is ended in order to start a wait
period (8) when the signal sampling transistor T1 is put
in a turned-off state before the input signal asserted on
the signal line SL is changed from the reference electric
potential Vofs to the video-signal electric potential
Vsig. When the threshold-voltage compensation period (6)
is ended, the gate-source voltage Vgs appearing between
the gate and scource electrodes cof the device driving
transistor TZ is still greater than the thresheld veltage
Vth of the device driving transister TZ. Thus, the drain-

source current Ids flows through the device driving

transistor T2 as shown in the circuilt diagram of FIG. 4H,



rise. Miuch |ike the threshol d-voltage conpensation
period (6), however, a reversed bias is applied to

the light emtting device El, so that the |ight
emtting device EL does not emt light. The waitss9pgsog
period (8) is ended in order to resune the suspended

t hreshol d- vol t age conpensation period (6) when the
signal sanpling transistor Ti is put in a turned-on
state after the input signal asserted on the signa

line SL has been changed fromthe video-signa

elsgct bbeh piod entdAlr i¥Sbgréetides rehenenae ehetid idgte
potential Vofs. The threshol d-voltage conpensati on
pemidodo(63e afitk ddredewablt pes i @dvi(d®) dirivediyat edysistor T2
| aggi ng behind the threshol d- vol tage conpensati on
perised (M6)charekeepeat €drdshdini-srobayget cbipdrition period
gat e-source vol tage Vgs appearing between the gate
and)soupgevel ect nedessofl bhes deviaggpldedvicngthe light
transistor. T2 is reduced to the threshold voltage Vth
ofemitthéndevececadrilviseg thransi st brghf2 eatl ttheg ehel ofe tHie

| ast threshol d-vol tage conpensation period (6) . At

t ke st npe, em¥elld@tdhans Vel = Vofs - Vth < (Vcat +

Vthel) are satisfied. The | ast threshol d-voltage
conpensatliconvapér pedi¢d) (8) sialeggedndedobyepuia inegurhethe
signal sanpling transistor Ti in a turned-off state.
Thespeafieer tiprshiadput oditgaal comleSgIReg2pera8def e e
the signal line SL has been changed fromthe

r éf€r EagR & BERH e P érentiabrovofs o e 101 deby st han

state after the input signal asserted on the signal line
SL has been changed from the wvideo~signal electric
petential Vsig to the reference electric potential Vofs.
The threshold-vcoltage compensation period (%) and the
wait period (8) immediately lagging behind the threshold-
voltage compensaticn period (6) are repeated in this way
till the gate-source voltage Vgs appearing between the
gate and scource electrodes of the device driving
transistor T2 is reduced to the threshold veoitage Vih of
the device driving transistor TZ at the end of the last
threshold-voltage compensation period (6). At that time,
relations Vel = Vofs - Vth £ (Vcat + Vthel) are satisfied.
The last threshold-vocltage conpensation pericd (6)
is also ended by putting the signal sampling transistor

Tl in a turned-off state. Then, after the input signal



electric potential Vsig, the signal sanpling

transistor Ti again put in a turned-on state in order
to start the wite period (9) in which the pixe

circuit 2 is set in a state shown in the di agram of

FIG 41. As described before, the video-signal S09P0820
electric potential Vsig is a voltage representing a
gradation. Since the signal sanpling transistor T1

has been put in a turned-on state, the video-signa
electric potential Vsig is supplied to the gate

| t Gof. the d d t t
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the gate electrode G of the device driving transistor T2
by way of the signal sampling transister Tl and a current
flows from tLhe power-supply line DS to the device driving
transistor T2 as the drain-source current Ids. Since the
relation Vs £ (Vcat + Vthel) is satisfied, however, the
drain-source current Ids is used for electrically
charging the signal heclding capacitor C1 and the
parasitic capacitor Cel existing between the anode and
cathode electredes of the light emitting device EL
provided that the magnitude of a leak current flowing
through the light emitting device EL is much smaller than
the magnitude of the current flowing from the power-
supply line DS to the device driving transistor T2. When

the signal write pericod (9) 1s started, the threshold-



current lIds flow ng through the device driving
transistor T2 reflects the nobility p of the device
driving transistor T2. To put it nore concretely, the

| arger the value of the nobility, the larger the
magni t ude of the drain-source current |Ids and, thesps2ze
the higher the speed at which the source electric
potential Vs appearing on the source electrode S of
the device driving transistor T2 rises. Conversely,
the smaller the value of the nobility, the smaller

t he magni tude of the drain-source current Ids and,

t Was taghectoversationspeedeat whitéle drgicgodrreing

el ectric potential Vs appearing on the source
eltgeppodecs bf tave beevi eemet¢vichg ThansidiordrP2nrpgesce
as shown in FIG 4J. FIG 9J is a diagramdepicting

t WO TTEOF vESS sHoiifg REWorhle Souricd EReE LY enpotentsiator
Vs appearing on the source electrode S of a device
difitviFRgl e EFanSis feR it tri BeQt witltth ded CRapEev o9 ti e

for different. values of the nobility of the device
drii¢PAGSEPanst st 6P PT2. M iSitee tcﬁé‘cVéF%%yoft}tenéarger the

nmobility is reflected in the at e-source, vol tage Vgs
ADFRHF NG DR VRN he ghbE LHEEC SGUFCBT EETOADS OF
the device drivin %r?gsist r T2, xgs g606easgf to a,
| EVEFTRAPRHCT s~ Edmpiet 8Py P huepetident’ Bf9VaEi HtT e
intanLIL&%. 53L§%%F 20t The 5&%&%} m&gte grigg Q?
i $Tefided" whidh THE Si GRaF“Eanpt T g TrandPstBPe T Hi% Put
I%h% gggggg_éggctrod@ S of the device driving transistor
T2 rises. <Conversely, the smaller the value of the
mobility, the smaller the magnitude of the drain-source
current Ids and, thus, the lower the speed at which the
source electric potential Vs appearing on the source
electrode 3 of the device driving transistor T2 rises as
shown in FIG. 4J. FIG. 4J is a diagram depicting two
curves showing how the source electric potential Vs
appearing on the source electrode $ c¢f a device driving
Lransistor T2 rises with the lapse of time for different
values of the mobility of the device driving transistor
TZ. Since the value of the mobility is reflected in the
gate-source voltage Vgs appearing between Lhe gate and
source electrodes of the device driving transistor T2,
Vgs decreases to a level which is completely independent

of variations in mobility.
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state. In the light em ssion period (11), a
drain-source current lds' is flowng to the |ight
emtting device EL as a driving current for driving
the light emtting device EL to emt light in a |ight
em ssion state shown in the circuit diagram of Fg§§90820
4K. Since the gate-source voltage Vgs appearing

bet ween the gate and source electrodes of the device
driving transistor T2 is sustained at a constant

magni tude, the lum nance of the Ilight emtted by the
light emtting device EL is also fixed. Due to an

agi ng phenonene’106eyEE par oVer (dihe sl eRded! @pse afe
time, the |-V characteristic of the light emtting
devigee 1EL 2 apPpl QY edh-d 1t itshe -pirxel s chric Uit 22 tuehangesr
undesirably. Thus, the electric potential appearing
atsttRQi Ntn BishQwiyhitnekbes Cok Giddi odi agram ofarHlfes Alkce
al so changes. Since the source-gate voltage Vgs
appeakinngrbet weensthargate and soyHicedlkechiodesiof r1
the device driving transistor T2 is sustained at a
coftstaalt- i vimagntt theken t fowevet yitdecidy diirhsoemt et Cig r ent
Ids flowwing to the light emtting device EL a driving
culervenie £or todemM ngidhhe ihi ght igm tdning idevscet&Lslabigo
stays at a fixed magnitude as well. As a result, even
i firt hdel cVr&4iSOOREB2 ochaFact €Ki stiiocef thdheydtiegistource
emtting device EL enployed in the pixel circuit 2
changese Vhe dr@iarisoubesweanremt gate and source

electrodes of the device driving transistor T2 is
sustained at a constant magnitude, the luminance of the
light emitted by the light emititing device EL is also
fixed.

Due to an aging phencomenon occurring over the long
lapse of time, the I~V characteristic of the light
emitting device EL employed in the pixel circuit 2
changes undesirably. Thus, the electric potential
appearing at a point B shown in the circuit diagram of
FPIG. 4X also changes. Since the source-gate voltage Vgs
appearing between the gate and source electrodes of the
device driving transistor T2 is sustained at a constant
magnitude, however, the drain-source current Ids flowing
to the light emitting device EL a driving current for
driving the light emitting device EL also stays at a

fixed magnitude as well. As a result, even if the I~V
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Ids is sustained at a fixed magni tude so that the

| um nance of light emtted by the light emtting
device EL remains unchanged too. FIG 5 is a timng
di agram showing a timng chart of each signal
generated in operations carried out by the pixelsoerog2o
circuit 2 shown in the circuit diagramof FIG 2.
However, the tim ng diagram showing the timng charts
is merely a typical reference to be conpared with a
timng diagramfor a sequence of operations carried
out by the pixel circuit 2 in accordance with the
preseattenyvenitd of. thenl bylderenic trakedthect ol ll cwimgyed
description easy to understand, the timng diagram of
FEG tBenmpkesl ysecofitt Aechsares r dfer dmeennatvatdonsirgsnt
the timng diagramof FIG 3. The horizontal axis of

t Rdst Lai fgs i lagdamtof  Fi@d Sngwpresients peri odds: (1) to
(7) corresponding to transitions of operations
carpiiedneutoby ) pinxeFed Ry rdd tightThel peliodigvire
is alight emssion period, the period (2) is a |light
exti REPR O pErdhe@ocdathcof the periods (3) and (4) is
a preparatory period, each of the periods (5) is a

t hr eshol 5ot 4§e® cb%@%ﬁ%aﬁﬁaﬁew%‘dmg éhdﬁ”@f“gt ﬁ@aft
periods (5a) is a wait period, the period %
|O@Cn§PCW?%‘§“apleﬁleﬁﬁfﬁh%?eh% ‘f??eraﬁélonédceif’fl‘? %LSt by the
S09P(C820.  anot her ht em ssion period. Next, the
operati Ohs“tar r é’é‘lloéﬂ t *HuFthdt lﬁeflﬁé%dm "t Y 2,

However, the timing diagram showing the timing charts is
merely a typical reference Lo be compared with a timing
diagram for a sequence of operations carried ocut by the
pixel circuit 2 in acceordance with the present invention.
I'n order to make the following description easy to
understand, the timing diagram of FIG. 5 makes use of the
same reference notations as the timing diagram of FIG. 3.
The horizontal axis of the timing diagram of FIG. 5
represents periods (1) to (7) corresponding to
transitions of operations carried out by the pixel
circuit 2. The period (1) is a light emission period, the
period (2) is a light extinction period, each of the
periods (3} and {4) is a preparatory period, each of the
periods (5) is a threshold-voltage compensation period,
each of the periods (ba) is a wait periocd, the pericd (6)

is a signal write period whereas the pericd (7} is



(1) to (7) shown in the timng diagramof FIG 5 are
explained briefly by referring to circuit diagrans of
FIGS. 6Ato 6G First of all, during the |ight

em ssion period (1), the power-supply voltage is
sustained at the high electric potential Vcc Wh%%%%%ezo
the signal sanpling transistor Tl is sustained
turned-off state as shown in the circuit diagram of

FIG 6A. Since the device driving transistor T2 has
been set to operate in a saturated region at that

time, the drain-source current 1Ids flowng fromthe

deyj £@edr hYLRg LfANSist Qe T8qt0 the light emtting
device EL aS a driving current has a nmagnitude

det er m ned by (e Gat8r$ONE C8 MoldRGe +VAS i APPERT IRG i ods
bet ween the gate and source el ectrodes of the device

driMi RG YraNsSh&kOrin khd RiaCRYr dangeMdrh iiihe 5 are
transi stor characteristic equation expressed by Eqg.

( BxrAatinansbtiom § nomidhe ki ght cend sshon pekegné 19sto
the light extinction period (2) |eading ahead of the
preefear.atar yopesi odi(3) bs amde shemgt heepDgit sdifipdsy on
voltage is changed fromthe high electric potentia
Vgerita the, | ove eb@add-Hseppotendiadgd/sis ansshonadi s the
FIG 613. The low electric potential Vss is set at a
magniit edectsimal perertthan tviae suareds tthe tshgeahokehnpling
vol tage Vthel of 56 SO09P(0820 the light emtting
deuviage iEkocandl t he satthodedelfechrterpot-erftii akaVeats shown
appearing on the cathode el ectrode of the
in the circuit diagram of FIG. 6A. 3Since the device
driving transistor TZ has been set to operate in a
saturated region at that time, the drain-source current
Ids flowing from the device driving transistor TZ to the
light emitting device EL as a driving current has a
magnitude determined by the gate-source voltage Vgs
appearing between the gate and source electrodes of the
device driving transistor T2 in accordance with the
transistor characteristic equation expressed by Eqg. (1}.
A transition from the light emission periced (1) to
the light extinction period (2} leading ahead of the
preparatory period (3) is made when the power-supply
voltage is changed from the high electric potential Vcc
to the low electric potential Vss as shown in FIG. 6B,

The low electric potential Vss is set at a magnitude

smaller than the sum of the threshold voltage Vihel of
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light emtting device EL. That is to say, if a
relation Vss < (Mhel + Vcat) is satisfied, the |ight
emtting device EL ceases to emt light. In the |ight
extinction period (2), serving as the source
electrode S of the device driving transistor T2Si08P0820
the current termnal connected to the power-supply
line DS and a current is flowing fromthe anode

el ectrode of the light emtting device EL to the

power -supply Iine DS by way of the device driving
transistor T2 as shown in the circuit diagramof FIG
6Bheolerketyicdling drséhartle il téiceCPEREar ehrftgec
accurmul ated in the signal holding capacitor Cl toward
t RetPBW 2l €33 @PpsrentyaP Ve cathere giethecdmpift the
si.gnal asserted on the signal |Iline SL is changed from
t He 90F deBt i gitaldcarcet Elc B6ttedfi &P SRYqg tho & gelation
reference electric potential Vofs, a transition from
t N&9I FghY Uit ihctPdn pér Fad T2)eto Hife L1 pRepdidtory
period (3) is made. Subsequently, as the signal :
sé‘ﬁﬁ)’PFﬁgE’)tr%??sﬁesst & ‘?f“lFsgb%ﬁ‘ti n'g tir n]ehgfbfngeéit&f“é?m%
transiti fromthe preparator er.i od oth
oPasaPac OFY FePTOad A5 Fat nadered FiERG rbikns (o1 e r om

e RLEPRE 0Ly erlof () pLo g PrepaLalory,per
Sl'lc%glnieggeé ot(% e57 o%Q%Egéo yg 'tnee %Sec%giogecg:rogntt hl%
devi ce driving r &NsI St or 3&. us, the source
e%ﬁ%&ﬁh& Pg&§Q5k§%n¥%eagQSQ££&%9qgf%E% light emitting
device EL to the power-supply line DS by way of the
device driving transistor T2 as shown in the circuit
diagram of FIG. 6B to electrically discharge an
electrical charge accumulated in the signal holding
capacitor Cl toward the low eliectric potential Vss.

Then, as the input signal asserted on the signal
line 8L is changed from the videco-signal electric
potential Vsig to the reference electric potential Vofs,
a transition from the light extinction period (2) to the
preparatory periocd (3) is made. Subsequently, as the
signal sampling transistcr T1 is put in a turned-on state,
a transition from the preparatory period (3) to the
preparatory period (4) is made. 1In the transition from
the preparatory period (3} to the preparatory period (4),

the reference electric potential Vofs is supplied to the



source el ectrode S of the device driving transistor T2
and the gate electric potential Vg appearing on the
gate electrode G of the device driving transistor T2
are initialized, and the gate-source voltage Vgs
appearing between the gate and source el ectrodes;@fggsg
the device driving transistor T2 is initialized at a
di fference (Vofs - Vss). The magni tudes of the
reference electric potential Vofs and the | ow
electric potential Vss have been set so that the
difference (Vofs - Vss) is greater than the threshold
valatagel¥throde the fdeviecaedi t&i digi vilcarshst 0§t 2. T2AS
the device driving transistor T2 is initialized, that
i ShudsS ahéet@iit@n Mgs:t2iVt botsntisdt iRf apgeathey on the
t hreshol d- vol t age conpensati on preparatory process is
carplketedl edhecdehreesiiolkdevottage conpensatboni peri o
(5) is started when the power-supply vol tage asserted
orntihehe powes -slupplnyic ppeebGisé s Whapged riingmt hiehd amte
electric potential Vss back to the high electric
patflentiratie Ve coas-heshiewn cendFl G ndD.ransither T2 are
t hreshol d-vol t age conpensation state, the high
eliedtikdipot emndlthvcgaset sasrther pPoviee- Vsappbyearing
vol tage causes the drain-source current Ids to flow
t redughnt hiee desicendr iseiinget ¢ baisiders 72 ake showrd n
58 SO09P0B20 the circuit diagramof FIG 6D. The
equilvanentrenyetiar g8 iehéniFighti % et agddels e EL
i ncludes a diode Tel and a

{(Vofs - Vss). The magnitudes of the reference electric

potential Vofs and the low electric potential Vss have
been set so that the difference (Vofs - Vss) is greater
than the threshold voltage Vth of the device driving
transistor T2. As the device driving transistor TZ 1is
initialized, that is, as a relation Vgs > Vth is
satisfied, the threshold-voltage compensation preparatory
process 1s completed.

The threshold-voltage compensation period (5) is
started when the power-supply voltage asserted on the
power-supply line DS is changed from the low electric
potential Vss back to the high electric potential Vcc as
shown in FIG. 6D. In the thresheld-voltage compensation
state, the high electric potential Vco set as the pover-
supply voltage causes the drain-source current Ids to

flow through the device driving transistor T2 as shown in
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parasitic capacitor Cel which are connected to each
other in parallel as shown in the circuit diagram of
FIG 6D. Thus, the current flowing fromthe

power -supply line DS to the device driving transistor
T2 does not proceed to the light emtting devi c€0ER0820
as long as the anode electric potential Vel (that is,
the source electric potential Vss) satisfies a
relation Vol - (Vcat + Vthel) and the magnitude of a

| eak current flowi ng through the Ilight emtting
device EL is much snaller than the nmagnitude of the
cibeeft r £1 i HG FrenPEhBIpoviet - stippl AV HTHEDSCE 6t he ©F
device driving transistor T2. Since the |ight

effiet LAgh et idd iBY PVpte Fh Htinosed2oftodt ate, anthe
current flowing fromthe power-supply line DS to the
dEIFEE L Bt F Vi Hrtais P&t o DN | & sy chg@at ¢ giach other
electrically charging the sigpal., hoLding cagacitor c
ard PEReLpat £ (5eYRapaciiorcceivitofieAE BRIt VAl BNt
circuit, Thus, during the threshol d-voltage .
cInPénsatf o T et 5&%(%51? %-’ﬁ‘é“ % é)é’é’e%lsg%%]pﬁr i'ed §°

t he apod el ectrode of the, light .emtting device E
(EPathPsaet el Goice GFERt T pdrantral Tyb Bppee fg
on.the,source _.el.ectrode of the devi drivi ng
CPRRoTSERE 9 e g P adiaI Ty Wrth Sbhe T At i
time. In this enbodinent, 59 S09PO82Q however ef ore
{ RECESE Geb el EEE e TR0 GHETaI Vs BPecSPiag ThTHaT
S%%E%%t?g?C$£§¥k%§%fy%i%gead?@ié%%é#wvglng {(Veat + Vthel)

and the magnitude of a leak current flowing through the
light emitting device EL is much smaller than the
magnitude of the current flowing from the power-supply
line DS to the device driving transistor TZ. 3ince the
light emitting device EL is put in a turned-off state,
the current flowing from the power-supply line DS tc the
device driving transistor T2 is mostly used for
electrically charging the signal holding capaciter Cl and
the parasitic capacitor Cel of the eguilvalent circuit.
Thus, during the threshold-voltage compensaticn
period (%), the voltage Vel applied to the anode
electrode of the light emitting device EI (that is, the
scurce electric potential Vs appearing on the source
electrode S of the device driving transistor T2) rises

gradually with the lapse of time. In this embodiment,



transistor T2 attains a difference (Vofs - Vth), the
first threshol d-vol tage conpensation period (5) is
termnated in order to make a transition fromthe

t hreshol d-vol t age conpensation period (5) to a first
wait period (5a) by putting the signal sanpling SG9PO82O
transistor TI in a turned-off state. FIG 6E is
circuit diagram showi ng the state of the pixel

circuit 2 during the wait period (5a). In the first
wait period (5a), the magnitude of the gate-source

vol tage Vgs appearing between the gate and source
elipgldedesyefotherdew ke cdr bYEBOrid ansdest@h1Tds 1S

still greater than the threshold voltage Vth of the
demipee rdhiyVbAG ik aNsireleOk 1221 86d4 hatof Reeduai Nes 0 Ge ng
current lds keeps flow ng fromthe power-supply line

DS resetisabrthe highi e ectiiirgepotent alfsvVecvid) | hehe
signal holding capacitor G as shown in the circuit
difagrsamtateskd Gi-6H tabRusongdenh s g dheeriod (5) is

t hreshol d-vol t age conpensation period (5), the source
elteatine tpat ent ¢ ade Vs cappear kngratsi tie Sauvmcehe

el ectrode S of the device driving transistor T2 rises
griadushbydw b htdde dapeesetibnneeriSidnce it he astgnal wait
sanpling transistor Tl has been put in a turned- off
strate ochdbevery e igat éhel ettroldes@rofinghérdevisteor Tl
driving transistor T2 is put in a high-inpedance state
60.rSEORAB28: - af § ostragfear r BHG t 0bFas sa af koatwhng Stagteun

Thus, the gate electric potential Vg appearing on the

gattevwahgcthodetaze of the pixel circuit 2 during the wait
pericd (5a). In the first wait pericd (5a), the magnitude
of the gate-scurce voltage Vgs appearing betweasn the gate
and source electrodes of the device driving transistor T2
18 still greater than the threshcld voltage Vth of the
device driving transistor T2 so that the drain-source
current Ids keeps flowing from the power-supply line DS
set at the high electric potential Voo to the signal
holding capacitor Cl as shown in the circuit diagram of
FIG. 6E. Thus, during the threshcld~voltage compensation
period {5}, the source electric potential Vs appearing on
the source electrode S of the device driving transistor
T2 rises gradually with the lapse of time. Since the
signal sampling transistor T1 has been put in a turned-
off state, however, the gate electrode G of the device

driving transister T2 is put in a high-impedance state
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of the device driving transistor T2 also rises
gradually with the |lapse of tine in a manner of being
interlocked wth the source electric potential. Vs
appearing on the source electrode S of the devigggppgog
driving transistor T2. That is to say, both the gate
el ectric potential Vg appearing on the gate el ectrode
G of the device driving transistor T2 and the source
el ectric potential Vs appearing on the source

el ectrode S of the device driving transistor T2 rise
graduakt ye midd dchesl apsecofidd ne st .a Thoot steapate
operation based on the coupling effect in the first
wailtcpel & oght{ba)iaiThe npyessedy hinshes gstel &lcappldeed
to the light emtting device EL. As a result, the

| icghthenii¢ ¢idg dewiieg Ekbadees:dotrleriltol kghés dhilelually
i nput signal asserted on the signal line SL is
chvangedhé r taptche fr efimpencea ehaattan ©fpokent i ahtdofsideo
the video-signal. electric potential Vsig (or from

t wetzi deo-ssigrale lelcéctri popottantl dls ¥epgatong hey the
reference electric potential Vofs) at intervals of |IH
asoshoane l ectirelet iSmofigthdi dgvam ofr iFRLGg SrabDershy: tiRe
first wait period (5a), the input signal asserted on
t Aeasi gaatold4ate Slotihstohanged e faadmicheovededa kilgnal

el ectric potential Vsig to the reference electric
pePERtang Vot s:heTliane eheckigialc 61 S09PABROCe sémipliingg
transistor Tl is put in a turned-on state in order to
makeraitFansi i fHheMSPRECE | $5ICHHRIT PREENBERL VS

appearing on the source electrode S of the device driving
transistor T2 rise gradually with the lapse of time in a
bootstrap operaticn bkased on the ccupling effect in the
first wait period (5a). The reversed bias is still
applied to the light emitting device EL. As a result, the
light emitting device EL does not emit light.

The input signal asserted on the signal line SL is
changed from the reference electric potential Vofs to the
video-signal electric potential Vsig {(or from the video-
signal electric potential Vsig to the reference eleciric
potential Vofs) alt intervals of 1H as shown in the timing
diagram of [FIG. 5. During the first wait period (5a), the
input signal asserted on the signal line SL is changed
from the video-signal electric potential Vsig to the

reference electric potential Vofs. Then, the signal
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(5a) to a second threshol d-vol tage conpensati on period
(5) in which a second threshol d-vol tage conpensation
process is carried out in a way simlar to the first

t hreshol d-vol t age conpensati on process performed in
the first threshol d-voltage conpensation period ®FI820
Subsequently, the second threshol d-voltage
conpensation period (5) is followed by a second wait
period (5a). The threshol d-voltage conpensation
period (5) and the wait period (5a) imediately

| aggi ng behi nd t he threshold vol t age conpensatlon
par &9?%)t5‘?%33r Wdatidd 1A Brurdl 4y Cioror Phes T tH s

till th t
Db En P e eGP her Bl o dad 2oy wahe et
dr%V|n tranS|st r E%S 1§ven uah;(x;e%%%ggl 0 tg¥3 g
th dshéPd° vo??age he“te qce aF}V|n ¥ dnsi'stor
t th d of t d |t
corpogat b berion (éﬁ%i\‘% %f e, PSR TR =

lg)lrocesy Ig car dlhi()g%%%t in %t SJ.. 1e_LaSrattloSfch§df ll the

wai't perio agglng ehi nd t he

| %%t.fegm&;ﬁ%ﬁt vgoét eﬁggpmagf eeséogfﬁ%d i f{%e

i nput "si gn assert on signal . L i's changed

f&9@%1h€h£§§ﬁ%fﬂu¥%r@a%%tEbﬁpéﬁ%éﬁﬁdﬁ“péY@Eé 9 the
video- signal electriC potential Vsig. Then, the

sisgnakqaenpl§ NG R2 S%Q%E@Bgﬁ)regmw\ﬁmragxl cbﬁpepr‘rgaﬂlrbna

turned-on state in order to make a transition fromthe

| %%&1@@'q5pe{é(¥$Kﬁ§%édt%ytﬁesecond wait periocd (%a). The
threshold-voltage compensaticon period (5) and the wait
period (5a) immediately lagging behind the thresheld-
voltage compensation period (5) are repeated a plurality
of times in this way till the gate-source voltage Vgs
appearing between the gate and source electrodes of the
device driving transistor T2 1s eventually reduced to the
threshold voltage Vth of the device driving transistor T2
at the end of the last threshold-voltage compensation
period (5). At that time, relaticns Vs = Vel = Vofs - Vth
£ (Veat + Vthel) are satisfied.

In the last wait period (5a) immediately lagging

behind the last threshold-voltage compensation period (b)),
the input signal asserted on signal line 3L is changed

from the reference electric potential Vofs to the video-

signal electric potential Vsig. Then, the signal sampling
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period (6) allocated to a signal wite process and a
nmobility conpensation process as shown in FIG 6F. As
described earlier, the video-signal electric potentia
Vsig is the electric potential of a voltage
representing a gradation. Since the signal. sanddemgs20
transistor Ti has been put in a turned-on state, the
vi deo-signal electric potential Vsig is supplied to
the gate electrode G of the device driving transistor
T2 by way of the signal sanpling transistor Ti. Since
the power-supply voltage asserted on the power-supply
| i'TE8PDS3FST sUst'al med af BhBUI MG elSéeftri &P pot &t il
Vcc, the drain-source current lds  is still flowin
f FGret Re ™ PRt = SUpgry™ FRR bRt g'alfe Pedatfcé al i vA e
transi stor Tgli However, the, current, flomﬁng fromthe
p&RErC8uppl VP 1iHE 158 €8 ehet At & 1t PYPRGST raisicst or
T2 gOES not roceg? to the |ight }Fnitting ?evige EL
afPongtasC A TR OR VEPCLES (Vedin ¥ Wihely-i% - A
satisfied, In the relatio ref erence notation_ Vel
TORTLEe Th k8% P nade e e Pl G

earlier
dendétes a vo ?aé%’a

the.light _emtiti .device EL.,referen not ati on Vcat
dRaPed o TR HA 01 F RS ShbF i € 1 o SRl HOMESr L na

ebe§2589918§.tg?nkéggé%gghﬁkhn%agﬁgaggtﬁ%aﬁnyfﬁn:1& has

ref erence ~'not I on enote resno

Lok IR L B SREPERED OLAMLSpo oY o

tyrned=0f{ $iafe becausebihe,relatan Yol f5oge 6 of the

device driving transistoer T2 by way of the signal
sampling transistor T1. Since the power-supply voltage
asserted on the power-supply line DS is sustained at the
high electric potential Vcc, the drain-source current Ids
is still flowing from the power-supply line DS to the
device driving transistor T2. However, the current
flowing from the power~supply line DS to the device
driving transistor T2 deoes not proceed to the light
emitting device EL as long as a relation Vel £ (Vecab +
Vthel}) is satisfied. In the relation, reference notation
Vel denotes a voltage appliied to the ancde electrode of
the light emitting device EL, reference notaltion Vecat
denctes a cathode voltage applied to the cathode
electrode of the iight emitting device EL and reference

notation Vthel denctes the threshold volitage of the light
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(Vcat + Vthel) is satisfied, the current flow ng from
the power-supply line DS to the device driving
transistor T2 is nostly used for electrically

charging the signal holding capacitor C and the
parasitic capacitor Cel of the equivalent circuidygpngog
Thus, during the period (6) allocated to a signa

wite process and a nobility conpensation process,

the voltage Vel applied to the anode el ectrode of the
light emtting device EL (that is, the source

el ectric potential Vs appearing on the source

ebegttode Sofcd e device dieviingntransi sty dB2)icki 8€8Sis
gradually with the | apse of tinme. Wen the period (6)

| $ucstart egurdde Jdir eshek doyved tage neorpensath one1 <
process of the device driving transistor T2 has been
copket edytHds,is tshe idFabd; SO GRIrGenrenlob sy f4:00 nge
t hrough the device driving transistor T2 reflects the
mMpbivkit yuPoDf Tihe pdevbecendrdaning tirarsinst oradRistba T2
put it nore concretely, the larger the value of the
maki bby1 P, néde fcar geect heca Magnitardenof thhesignal

drai n-source current Ids and, thus, the higher the
speediat whpaditidre cdoandetled eedrascitpot enphal tds Cel of
appearing on the source electrode S of the device

drihei aguivahsitstwrrcli2tri ss1aw dhrihe tapseswofodt iife or
the larger the nobility conpensation quantity 4V.
Cenversety, to 64 SQOPOBROI t¢ herarrald endt hemylal Lietiof t he
mobility p, the smaller the magnitude of the
drampesoat ten ouraess, | tbeanedltadrudelt hepiied to the

anode electrode of the light emitting device EL (that is,
the scurce electric pctential Vs appearing on the scurce
electrode S of the device driving transistor TZ) rises
gradually with the lapse of time. When the period {6) is
started, the threshold-voltage compensation process of
the device driving transistor T2 has been completed. Thus,
the drain-source current Ids flowing through the device
driving transistor T2 reflects the mobility p of the
device driving transistor 72. To put it more concretely,
the larger the value of the mobility u, the larger the
magnitude of the drain-source current Ids and, thus, the
higher the speed at which the source electric potential
Vs appearing on the source electrode S of the device
driving transistor T2 rises with the lapse of time or the

larger the mobility compensation guantity AV. Conversely,
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| ower the speed at which the source electric potentia
Vs appearing on the source electrode S of the device
driving transistor T2 rises with the | apse of tine or
the smaller the nobility conpensation quantity AV.
Since the value of the nobility is reflected i nsbheos2o
nmobility conpensation quantity AV, the gate-source

vol tage Vgs appearing between the gate and source

el ectrodes of the device driving transistor T2
decreases during the period (6) to a level which is
conpl etely independent of variations in nobility p.
TRECPERE b { 6) cal'Pdeat el e Bt 14 t8i gnalhwinad ler the
process and a nobility conpensation process is ended
wReAN ERde s3igridie géﬁﬁPlﬁ@“F?%ﬁ%ﬂ@?ﬁﬂ FHsianputthug gthe
turned-off state in order to sustain the gate-source
voPYage My sSPesshédr PRGCHet IR eiPt e §aketahd Ruiddal Vs
el ectrodes of the device driving tranS|stor T2 at a
cSHEF%%:“%O@%.tth&déour@eﬁl%%wet Re©$i hal dsFiqee driving

peri od % §? bheen ended, the source.electric

pSFéﬁ?f aﬁﬁéﬁfl @tBnt?%é“§ﬁﬁr8§ té@%c??dﬂ?}§m6ﬂlﬁr
d d
5?4%? 58%{%/”900%{9?@?@5%{lh%tr%nvityp é%{rf'sf?’%' ltt'lhﬁat'a?%e of
d V
brhE RO TR erfgaé TheR, giPtalfE spmanttonn

emtt cones _gre ter than the sum of the

d
cgﬁﬁgé %‘ﬁya eVgat a%%% i ng on Jfhe%2at Wode "9

ekg%&g&g the gate and source electrodes of the device
driving transistor TZ2 decreases during the period (6) to
a level which is completely independent of wvariations in
mobility u.

The period (6) allocated to both a signal write
process and a mobility compensation process is ended when
the signal sampling trensistcor Tl is put in a turned-off
state in order To sustain the gate-source voltage Vgs
appearing between the gate and source electrodes of the
device driving transistor T2 at a constant magnitude.
Even after the signal write pericd (6) has been ended,
the source electric potential Vs appearing on the scurce
electrode 5 of a device driving transistor T2 keeps
rising till the relation Vel > (Vcal + Vthel) is
satisfied, that is, till the magnitude of the anode

voltage Vel appearing on the anode electrode of the light
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of the light emtting device EL and the threshold
voltage Vthel of the light emtting device EL. As the
relation Vel > (Vcat + Vthel) is satisfied, the |ight
em ssion period (7) is actually started. In the |ight
em ssion period (7), a drain-source current 1ds'sds$pg20
flowng to the light emtting device EL as a driving
current for driving the light emtting device EL to
emt light inalight emssion state shown in the
circuit diagramof FIG 6G Since the gate-source
vol tage Vgs appearing between the gate and source
elgGt0desqaofiddhesidani-efedr fvi NG r WAMRSESEOsul 20 f Sche
sustai ned at a constant magnitude as a result of a
beglsbeapvepeidd ek hapedaoind hen coupld=ngodef & eedt 0fde
the signal holding capacitor C, the |lum nance of the
| icgghthemii §ed dyidthed dghtcentt tamy weviceeekhols valtsae
fixed. Thus, even if the current-voltage
chamact eri shé clofhtt henikicghty esavidd . .dexs cehdElrelation
deteriorates due to an agi ng phenonenon, the magnitude
ofvelt he (drat n+ sotrede dur sentsfost, fdrewilnghtoethes1drght
emtting device EL as a driving current for driving
t heribdght) eid tading: Ideviscer&edt o Ienichel Lghtt iamisslioght
em ssion state is always sustained at a constant val ue
s@ertibdt (Fhe ¢ wmaianceuvotet hertéghtldet titedlbyitheo the
light 66 SO09P0B20 enitting device EL by no neans
chamges emiNeking iewiafeeELi ng & odal wiansefcorredl ageamofving
FIG 7,

the light emitting device EL te emit light in a light

emission state shown in the circult diagram of FIG. 6G.
Since the gate-source voltage Vgs appearing between the
gate and source electrodes of the device driving
transistor T2 is sustained at a constant magnitude as a
result of a bootstrap operation based on the coupling
effect of the signal holding capacitor Cl, the luminance
of the light emitted by the light emitting device EL is
alsec fixed. Thus, even if the current-voltage
characteristic of the light emitting device EL
deteriorates due tTo an aging phenomenon, the magnitude of
the drain-source current Ids’ flowing to the light
emitting device EL as a driving current for driving the
light emitting device EL to emit light in a light
emission state is always sustained at a constant value so

that the luminance of the light emitted by the light
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the follow ng description explains problens raised by
the first threshol d-voltage conpensati on process
carried out in the typical reference described above.
The period allocated to the first threshol d-voltage
conpensation process is prescribed to be starteddwwogzo
putting the power- supply line DS in a turned-on state
(that is, by changing the power-supply voltage
asserted on the power-supply line DS fromthe | ow

el ectric potential Vss to the high electric potentia
Vcc) and to be ended by putting the signal sanpling

t cangicsnerdevicyd mlabyupaedeafd Stataesal so as shown in
the timng diagramof FIG 7. As the size of the

pi xel ar¥eif s&ot renclr betdifes Mavgéprandiadieen of FIG. 7,
resol uti on of the display screen becones higher, the

| EfGt RebtotHes oife HaPitioht arplplers ¢dobirsbeebaes by the
short. Since the threshol d-vol tage conpensati on

peritdd Freventdsidriesr ERARCR T iGie PROFEEBnEAT T 58t icod
(1H), in the case ~of a large size of the pixel array
seét (*6R EYE&EF%Aqﬁﬁﬂ¥e”F636Fﬁ??%ﬁ?QﬁaQQ¥§-diiﬁﬂ Fpriod
screen, the effects of transient phenonena occurring
oﬁ"‘lﬁﬁéabﬁ%‘r‘? SUppITY i ns " BS°h At e 29€a R oTP He® g on
becone [elativeky. igger. That is t% sag_,the
WRVEF G bF e Towsr- SApPF y° Vol ty&Vapehi i hg o t5e -

SUEEASAPELY, 11" 00,8 1e el 930,00, BT,y

wayef grm of .t hp%ﬁp%"é‘irta%%pgé!e}!é’e'& age aprearlng, on, f.he

power =suppl'y 'ne
line DS from the low electric potential Vss to the high
electric potential Vec) and to be ended by pultting the
signal sampling transistor T1 in a turned-off state also
as shown in the timing diagram of FIG. 7. As the size of
the pixel array section 1 becomes larger and the
resolution of the display screen becomes higher, the
length of the one horizontal period (1H) becomes short.
Since the threshold-voltage compensation period is even
shorter than the one horizontal period {1H), in the case
of a large size of the pixel array section 1 and a high
resolution ¢f the display screen, the effects of
transient phenomena occurring on the power-supply line DS
and the scan line WS become relatively bigger. That is to
say, the waveform of the power-supply voltage appearing

on the power-supply line DS on the side close to the
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DS on the side far fromthe drive scanner 5 whereas
the waveform of the control signal appearing on the
scan line W5 on the side close to the wite scanner 4
are different fromthe waveformof the control signa
appearing on the scan line W5 on the side far frQm,qq,0
the wite scanner 4 resulting in different )
t hreshol d-vol t age conpensation periods as shown in
the waveformdiagramof FIG 7. In the waveform
diagramof FIG 7, the side close to the wite
scanner 4 or the drive scanner 5 is referred to as a
CORtkel skhfge Muls $iideWhet epsod NevsSivdeekatnfsonide
wite scanner 4 or the drive scanner 5 is referred to
a?ow@rcgﬁ@ﬁp;b TN deNpubeappesi dre Sideowkn-geperalline
it a threshol d-vol tage conpensati on period becones
shar tar thé hei gatersaunee ¥l dage: \@snnappeanhéigeas the
bet ween the gate and source el ectrodes of the device
drdavieBgrir ansiisd afonk2ocheengrs: i gwiadrdblgy chargers@atn line
the end of the threshol d-voltage conpensation peri od
s@is bhath# heidmgnidsede cofht her draisvgoerce gueréntfdwat
fl ow ng through the device driving transistor T2
durrongthe wavdfqer icdd themednatel ysiagdi agrbehimd drhehe
t hreshol d- voltage conpensation period al so becones
i mewnt abhy W argerheasivel Far Abran ridsuivir i tehenanier rfext
threshol d 68 S0920820 voltage conpensation period is
strastiédiby thahigiftgenlie thnpaiho ki graltafaeorprhensation
vi deo-signal electric potentia

periods as shown in the waveform diagram of FIG. 7. 1In

the waveform diagram of FIG. 7, the side c¢lose tc the
write scanner 4 or the drive scanner 5 is referred to as
a control line input side whereas the side far from the
write scanner 4 or the drive scanner 5 is referred to as
a control line input copposite side.

In general, if a threshold-voltage compensation
period becomes shorter, the gate-source voltage Vgs
appearing between the gate and source electrcdes of the
device driving transistor T2 becomes inevitabkly larger at
the end of the threshold-voltage compensation period so
that the magnitude of the drain-source current Ids
flowing through the device driving transistor TZ during a
wait period immediately lagging kehind the threshold-
voltage compensation periocd also becomes inevitably

larger as well. As a result, when the next threshold-
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Vsig to the reference electric potential Vofs, the
gate- source voltage Vgs appearing between the gate

and source electrodes of the device driving

transi stor T2 has becone undesirably smaller than the
threshold voltage Vth of the device driving 509P0820
transi stor T2. Thus, the threshol d-voltage

conpensati on process cannot be carried out normally
during the next threshol d-voltage conpensati on peri od
so that abnormalities such as unevenness and shadi ngs
are generated on the display screen. In order to
solovéathec problservs odever i ped- abdwetedt her eharyrovihged
a driving nethod whereby, before a threshol d-voltage
compehsatyonl priovedsei ¥idndedonHe eleCEEt£i popottdmtd al
of the input signal asserted on the signal line SL is
cWangelof Flown tHe regfer eheet el ectatice tipet €nt b al Lo teo
an internmedi ate electric potential Vini, which is a

r SCAEFGeV YL 1R dl9ecerreapotemtalcsdyéhel ke 2thaP ERe
reference electric potential Vofs, in order to

prEPERE TR U il §GUrER EEr e IS sFPEATT T ovidig Pecome
through the device driving transistor T2 duri

ng a
WaPEeper oty BEthiEen b Eﬁ%c%wl@hweéﬁ%%;‘o%} tdgéhe
B s
si gnal asserted on the signa%Aline_S% i% detergﬂned

by "APRAP T & ¥ dHAI““8d “ERBCT nt@rfEdi-afle o1 normatly

during the next threshold-volitage compensaticn period so
that abnormalities such as unevenness and shadings are
generated cn the display screen.

In order to solve the problems described above,
there is provided a driving method whereby, before a
threshold-voltage compensation preocess is ended, the
electric potential of the input signal asserted on the
signal line 8L is changed from Lhe reference electric
potential Vofs to an intermediate electric potential Vini,
which is a relatively low electric potential even lowerxr
than the reference electric potential Vofs, in order to
prevent the drain~-source current Ids from flowing through
the device driving transistcor T2 during a wait period
between two successive threshold-voltage compensation
periods.

By adoption of this driving method, however, the
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el ectric potential Vini so that the horizontal

sel ector 3 nust be designed as a scanner good enough
for wthstandi ng high voltages. As a result, the
manuf acturi ng cost increases so that the driving
method is difficult to inplenent if cost reducti§q§go%20
to be taken into consideration. The driving netho
provi ded by the enbodi nent of the present invention
as explained earlier by referring to the timng

di agramof FIG 3 solves the problens raised by the
typical reference. In accordance with the driving
mefeh@d opr oNk dad by dihe 2enhedi FerY As t8%PkabAgd line sL
earlier, each threshol d-voltage conpensation period is
stiar tede by PO th NG thE«Si gnghasadml ih@ LikaRShSE Olte Ti
in a turned-on state and ended by putting the signa
sanpkiRgc praasid10vith b endurdned-ofifi zshake. sdledior 3
thus possible to avoid a situation in which the first
t Bueshekdavel §age ascanmpensati agbqerdr-eaiqal Feeated to
the first threshol d- voltage conpensati on process
becaresashond ldug teltheesef fractss rebut £ ansient
phenonena occurring on the power- supply line DS and

t hanscant i heg W cornectedet 0s4 hehatsivgeablrsaigpd insg-hod
transistor Ti as is the case with the typical.

r éfserieéli¢ écdescra bieg labove by ceferrddaugttiont he 79 be
S09PCB20 waveform diagramof FIG 7. That is to say,

t hekehr éshol devoldeage ioonpensat i on process can be

carried out
The driving method provided by the embodiment of

the present invention as explained earlier by referring
to the timing diagram of FIG. 3 solves the problems
raised by the typical reference. In accordance with the
driving method provided by the embodiment as ezxplained
earlier, each threshold-voltage compensaticn period is
started by putting the signal sampling transistor Tl in a
turned-on state and ended by putting the signal sampling
transistor T1 in a turned-off state. It is thus possible

to avold a situation in which the first threshold-voltage

veltage compensation process becomes short due to the
aeffects of transient phenomena occurring on the power-
supply line DS and the scan line WS connected te the

signal sampling transistor T1 as 1s the case with the

typical reference described above by referring to the
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normally. As a result, it is possible to prevent
abnormal ities such as unevenness and shadi ngs from
bei ng generated on the display screen and, hence, to
provide a high image quality. In addition, in
accordance with the enbodi nent of the present sogpog2sc
i nvention, the peak of the input signal asserted on
the signal line SL is determned by a white signha
and the reference electric potential Vofs so that the
hori zontal selector 3 does not have to be designed as
a scanner good enough for w thstanding high vol tages.
Agavgipegudtagtdre afafdfact ur iThgtcodst teasebe thept | ow
so that the driving nethod is not difficult to
i plrertatdeverdde coppEnFRduet i desst 6abebt akait liagd gut
consideration. On top of that, in the accordance with
t Rermgibpei Ment éﬁstl.gér prlesiéntroisAvehe | oh, PrdiEent ght
extinction process is carried out by putting the
sitgRaFT 8 Ahpl s hgudly afsPEEBRNTESS 1Y BlhirAeBddN sIhte ing
after setting the power-supply voltage asserted on
t HEPFORET S sUppIiF |Oﬁlﬁé>le>s sateheé i -ghC8F&ct Ff Provide a
potential Vcc and setting the input signal asserted
oﬁlﬁﬁel§?%%éwﬁ1vﬁé’SL at the reference electric
potential Vofs. Thus, the riod of sustalnlng t he
pomer sdﬁbﬁfd&6FPﬁgel%S§§rI@@“&ﬁ FhEh pBW%rlgﬁﬁBF§n?10f
Iom1e|e:gr|c potential Vss is
0

S
g?‘ dBﬁ%F\%rétnt”b"r?ritﬁémI' éﬂ? B S Siort FerBY" afit! "Hs a

r%%%grted on the signal line 3L is determined by a white

signal and the reference electric potential Vofs so that
the horizontal selector 3 does not have to be designed as
a scanner goocd enough for withstanding high voltages. As
a result, the manufacturing cost can be kept low so that
the driving method is not difficult to implement even if
cost reduction is to be taken into consideration.

On top of that, in the accordance with the
embediment of the present invention, the light extinction
process is carried out by putting the signal sampling
transistor Tl in a turned-on state after seltting the
power-supply voltage asserted on the power-supply line DS
at the high electric potential Vcc and setting the input
signal asserted on the signal line 8L at the reference
electric potential Vefs. Thus, the period of sustaining

the power-supply voltage asserted on the power-supply
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the period of applying a reversed bias to the |ight
emtting device EL becones shorter. Accordingly, the
nunber of generated point defects such as vani shing
poi nts can be reduced. FIG 8 is an entire bl ock
di agram show ng a second enbodi nent inplenentinq¥%P0820
di spl ay apparatus according to the present invention.
In order to make the following description easy to
understand, in the block diagramof FIG 8,
conponents identical with their respective
counterparts enployed in the first enbodi nent shown in
the Rl gk, di agr am.ofe1ElGril &L denot edsby st her same
reference notations and reference nunerals as the
couRM-erRart s. dite sieeendnenbodh nent; ds duf f ek ent-d40m,
the first enbodinent in that the drive scanner 5
em0yedibl of heSI8GeRd e rbod; sty has ta eaafiguiation
different from that of the first enbodinent. In the
casf tef nijhgesecond, redadismeRt rshiownrtBotdendilyackhe
diagramof FIG 8, a plurality of adjacent
poMaibesuppl yehd Res DSocithedababes swfh whi ehnishing
determ ned in advance, are tied to each other to form
a grioup eknpowereditapl.y |ines. The drive scanner 5
swi tches a power-supply voltage common to adj acent
power - suppt y 4 iiBeanpent atailng dko diibheg rsaneh power +sspphyd
72 SO09PCB20 |ine group fromthe high electric
petreriiaknVeimt terdie inlgow el egtay cpetrentvsakcdssdiand to
vice versa alternately,

the present invention. In order to make the following

description easy to understand, in the block diagram of
FIG. 8, components identical with their respective
counterparts employed in the first embodiment shown in
the block diagram of FIG. 1 are denoted by the same
reference notations and reference numerals as the
counterparts. The second embodiment is different from the
first embodiment in that the drive scanner 5 employed in
the second embodimeni has a configuration different from
that of the first embodiment. In the case of the second
embodiment shown in the block diagram of FIG. 8, a
plurality of adjacent power-supply lines D3, the number
of which is determined in advance, are tied to each other
to form a group of power-supply lines. The drive scanner
5 switches a power—-supply voltage common to adiacent

power—-supply lines pertaining to the same power-supply
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and sequentially applies the common power-supply
voltage to power-supply line groups by shifting the
phase of the power-supply voltage fromgroup to
group. In this way, the conmon power-supply voltage
is supplied to a power- supply line group at thessameszo
phase determ ned for the group and switched fromthe
high electric potential Vcc to the low electric
potential Vss and vice versa alternately. In the case
of the second enbodi nent shown in the bl ock diagram
of FIG 8, two adjacent power-supply lines DS are

t ild@et 8re@e h ‘grhet et §108r il o g SUPGENpoRer YCs digpl e
lines. The drive scanner 5 switches a power-supply
varagecebrtforP A Gradfacéas iﬁﬁwﬁ19$uﬁﬁF§alPﬁ%%fnatelyf
pertaining to the sane power-supply |ine group from

tﬁ@dhﬁaﬁu%Pkﬁﬁ%%%:ﬁ&ﬁ@éﬁ?lBPLV%EmTﬁlﬁﬁ@eFoﬁF%P%%tYQ%§aqe

tential V d [ t t el
siaﬁgﬁ{v%‘mgs’ﬁwﬁﬁl@é' Eﬁeﬁﬁ%%%&%f%ﬁsp&aw%g@e
ower - su i ne roups shlftln gbtgpase of
tﬁ@ SéméPP%ﬁ% ST §8mf?6%¥ odﬁDPS gr “EHi s
t t [ dt
e LT P bus BB e Al egh&séuggt%?%me%aa
d hed_f th h I
DQVEHCT af RELE Eite Tow BT6aTH1E SSLERUHATS Ve it

‘é'égglegt%%% 3»'&&%%& ¥ lE'Qc\é"er‘{J[%/n eﬁctré‘)gb?gtgﬁuf& J55,

acent power -'supp

eagh L%h%w %Peét%@ BULAUR PTy POVELs S4RRI yelLpes 1s

not limt

alternately. In the case of the second embodiment shown
in the block diagram of FIG. 8, two adjacenlt power-supply
lines DS are tied tc each other to form a group of power-
supply lines. The drive scanner 5 switches a power-supply
voltage common Lo adiacent power-supply lines pertaining
to the same power-supply line group from the high
electric potential Voo to the low electric potential Vss
and vice versa alternately, and sequentially applies the
common power-supply voltage Lo power—-supply line groups
by shifting the phase of the power-supply veoltage from
group to group. In this way, the common power-supply
voltage 1s supplied to a power-supply line group at the
same phase determined for the group and switched from the

high electric potential Vcc to the low electric potential

Vass and vice versa alternately. However, the number of

73



two. In general, timngs to drive a plurality of
power- supply lines DS (or a plurality of stages)
pertaining to the same power-supply line group are
made common to the power-supply |ines DS. Basically,
the drive scanner 5 is configured to enploy a shifdsggsg
regi ster and output buffers each connected to one of
stages of the shift register. The shift register
operates in accordance with a clock signal DSck
received froman external source. The shift register
al so receives start pulses DSsp supplied by an
exigaht SpUnEL-s §RaAYentinakl ys Recal WiRg theest@rdther
pul ses DSsp, the shift register generates a contro
sitgnalorfiob b N MG duide - speYeY - BURP] % svabtageni J&e to
out put buffer provided for a stage of the shift
r egicSt ern aierRI=s ,t Renpoaver tsupplvye aveltagei swidi heter-
fromthe high electric potential. Vcc to the | ow
else@ifiyC 1 poéents aloVss pandavice versadee )t bertaining to
power-supply lines DS. In the present enbodi nent,
t ithengsmet powge T v Y Uriaki tyood poweradsuppiytohi tescHaS
(or a plurality of stages) pertaining to the sane
powerrsappbyy limes grSoup are nmade common to the
power-supply lines DS so as to nmake the output buffer
provi dedsdoircad 1gt agbeoflritheshirfetr Pegh sten i cprmeon too
the power-supply lines DS 74 S09P(0B20 pertaining to
t Fepd aea poinef t staeplof elri nadgeetpr wihdi eeer reshomasaared
the stage. Thus, the nunber of output

to one of stages of the shift register. The shift

register operates in accordance with a clock signal DSck
received from an external source. The shift register also
receives start pulses DSsp supplied by an external source
seguentially. Receiving the start pulses DSsp, the shift
register generates a control signal for switching the
power-supply voltage. The output buffer provided for a
stage of the shift register outputs the power-supply
voltage switched from the high electric potential Voo to
the low electric potential Vss and vice versa to the
power-supply lines DS. In the present embodiment, timings
to drive a plurality of power-supply lines DS (or a
plurality of stages) pertaining to the same power-supply
line group are made common to the power-supply lines BS
s0 as Lo make the output buffer provided for a stage of

the shift register common to the power-supply lines DS
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buffers can be reduced. Since each of the out put
buffers outputs a power-supply voltage to a plurality
of power- supply lines DS pertaining to the sane
power - supply line group, however, the output buffer
is required to have a capability of supplying asbapge:zc
current to the power- supply lines DS. In consequence,
the size of the output buffer increases. However, the
nunber of such output buffers can be reduced so as to
decrease the circuit size of the driving sections
surroundi ng the pixel array section 1. As a result,

t herhabuiactiy ithg cost pawre heuncedudéde andowr hihgieh
yield can be resulted in. In the case of the typica

| pprenepeatd 0 dbeoFdRaY- t AMRe SkeeomdrbaMsddicmeAEL
shown in the block diagramof FIG 8 for exanple, one
ot pherHuFderrs sedhardd ByioRo cad] aeknthe powerrsppf§rs
lines DS pertaining to the sane power-supply |Iline
gPBLPUL ThUS OWee SHERDEr Vol tad9 témapﬁtluﬁﬁl$¥"e¥ § PowRarf
the nunber of output buffers enployed in the first .
efiIBEF hehtneq 25 R rhajatent QoS SSBFpPYY T nEPRdpe 1ine
tied to each other to share conmon control timngs in
t HECHRMeERNOHotReT - SHEpPY TP he g Gip - St RENURBErt b aaE @
output buffers enployed in the second enbodi nent can
bEPERULEY (1 GHEDLYGHE Ho (W16 O IERE hanbet Brer -

out put buffers _enployed in '75 S09P0B20 t first,

e AHBH hoht TS BE S 11 HAG i BT and Shoth Age Suteue

eégk%ggtgg reases. However, the number of such output
buffers can be reduced so as to decrease the circuit size
of the driving sections surrounding the pixel array
section 1. As & result, the manufacturing cost can be
reduced and & high yield can be resulted in. In the case
of the typical implementation according to the second
embodiment shown in the block diagram of FIG. 8 for
example, one output buffer is shared by twc adjacent
power-supply lines DS pertaining to the same power-supply
line group. Thus, the number of all ocutput buffers is
half the number of output buffers employed in the first
empodiment. If ten adjacent power-supply lines are tied
o each other to share common control tTimings in the same
power-supply line group, the number of all output buffers
amployed in the second embodiment can be reduced Lo one-

tenth {1/10) of the number of cutput buffers employed in
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timng charts referred to in description of operations
carried out by the second enbodi nent shown in the
block diagramof FIG 8. It is to be noted that, the
timng charts of the timng diagramare timng charts
for a driving nethod applied to a configurati 0n0§;({590820
which three adjacent power-supply lines are tie o]
each other to forma power-supply line group. The top
timng chart shown in the timng diagramof FIG 9 is
the timng chart of the input signal (or the driving
signal) asserted on the signal line SL as a signal
chapgisng £ r omidedeo- si gnal electric potenti al
Vsig to the reference electric potential Vofs and vice
versa W thin one ROkiAORY ali seah RELWOHy | ekblalBory
second timng chart fromthe top is the timng chart
oftitheg PEMefs Stpfldraokbage asserted oonckheperations
power -supply Iine DS as a voltage changing fromthe
hicgh rekacttt copotientdcalondVespbindie: 1s0Wwal €6t the€ block
potential Vss and vice versa. This second timng
CharlyrEnoart hect op. | St COMBK K nichkeaet hpower< ufapliy.g
lines DS pertaining to a power-supply line group. In
t khacaseoof thider tnimgng idbyagnam oft ikliGg @hathe fsecond
timng chart fromthe top is common to three
pawer-isyppeyhdd negglRSdassoei abeti gt iseann! vhesh Wa: 126
SO09P(B20 provided at the first to third stages on the
f ladgeceott powel matmdly Aowssrespecidd/gloy catheotiweeao
timng charts

form a power-supply line group.

The top timing chart shown in the timing diagram of
FIG. 9 is the timing chart of the input signal (or the
driving signal) asserted on the signal line 5L as a
signal changing from the video-signal electric potential
Vsig to the reference electric potential Vofs and vice
versa within one herizontal scan pericod 1H. The second
timing chart from the top is the timing chart of the
power-supply veoltage asserted on the power-supply line DS
as a voltage changing from the high electric potential
Vce to the low electric potential Vss and vice versa.
This second timing chart from the top 1s common to three
power-supply lines DS pertaining to a power-supply line
group. In the case of the timing diagram of FIG. 9, the
second timing chart from the top i1s common to three

power-supply lines DS associated with scan lines WS
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beneath the second timng chart fromthe top are the
timng charts of control signals (or control pul ses)
appearing on the scan lines W5 provided at the first
to third stages. By the sanme token, the three beilerssg
timng charts are the timng charts of contro

signals (or control pul ses) appearing on scan |ines
W5 provided at the fourth to sixth stages. Each of
the control pulses also starts a threshol d-voltage
conpensation process as shown in the timng diagram
ofcrBivGleqd. aThdha dntusel tpuktsesd waregedesor thedfirsdetaai |
as follows. To begin with, the input signal (or the
dreivirdgnat gival Jovgs serredtoncthe Tseghlated itnieniSly charts
changes fromthe video-signal electric potential.
veiegenoht bee refemehdénéhecehd et potaantthal tvpfsre dig
vice versa alternately at a frequency correspondi ng

t 1&@1lper Fodr ot AL Koas rehotmyiatt hent epntifd ngtloivant .

As shown by the second timng chart fromthe top, the
pOREEATSHPPPY Wl t54GE eBRFDBNTY P RdiE Celr ek plowwetLmipploy
lines DS associated with scan |lines W5 provi ded at
t KEIFFr 8F29%° - t Rivr BNt 3y (CHamge§Per b theditgh timing
el ectric potential Vcc to the |low electric potentia
VESAZhE 75° theh r@srgr B2 TEF o tIRE oW 8fete i clor
potential Vss back to the high electric potential
v&&.“tW? WP HER S 'nGEP 8T gRdl P otFThe 177588 PpB20 I gital
Iige %L set at the reference electric potential Vofs
and =t

8" hower2 Sy SVaPTage Fort RE poner TEuspl yulses

also starts a threshold-voltage compensation process as
shown in the timing diagram of FIG. 3. The control pulses
are described in detaill as fcllows. To begin with, the
input signal {(or the driving signal) asserted on the
signal line SL changes from the video-signal electric
potential Vsig to the reference electric potential Vofs
and vice versa alternately at a frequency corresponding
to a periocd of 1H as shown in the top timing chart. As
shown by the second timing chart from the top, the power-
supply voltage common to the three power-supply lines DS
associated with scan lines WS provided at the first to
third stages changes from the high electric potential Vcc
to the low electric potential Vss and is then restored
from the low electric potential Vss back te the high

electric potential Vcc. With the input signal on the
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line DS set at the high electric potential Vcc, first

of all, the first control pulse is asserted on the
scan line W5 provided at the first stage in order to
carry out a |light extinction process of making a

transition froma no-light emssion state to a 99820
em ssion state in the pixel circuit 2 connected to

the scan line Ws. Then, the second to fourth contro

pul ses are asserted consecutively on the scan line W5
in order to initiate the first to third

LSERED PO SR O RRRALLPD  DIORER3ES , LOBRESH Al Y

fiTs othird Fesho

ti . . |
?%%?%n%gdlgﬁep gﬁgééﬁﬁ ggﬁgﬁg{% %qxp%kecgggg§néﬁﬁﬂl

ree successi ve tage mpensati o

i od i i , i s
gnfl'fq% $s Eé@aééngt%fﬁﬁﬁ%ggcwmr cRULSe USc, assarnt ed

he "scan | er to carry out the signa

W%hﬁe EQ?C€§§S@TC$ﬁ%?81n9uEQ§ ¥§CE§§é¥ﬂlﬁabn¢£§&t%%§h line

pot ent i g in the signal holding capacitor

emgl%XQQi&thQ@tﬂk¥%HTs%iEQH&@ 2, adidrhe oML Lty &

conmpensati on process. By the sane token, the first to

firfitmecent F Qb s USRS Ak o2l Sk ARP O tednsequent F Akl Y
on the scan |1 ne provi ded at the second stage by

shifti;pgt b phasesQfce theapul ges diemithesphases, frofe
the first stage by 1H in 78 S09P0B20 order to carry

oW he ck kb ght © extddifld-@Rapeecess, sddie ifinestist o MrRin, dthe

t hreshol d-vol t age conpensati on processes,
second to fourth control pulses are asserted
consecutively on the scan line WS in order to initiate
the first to third threshold-voltage compensation
processes respectively so that the first te third
threshold-voltage compensation processes are carried out
seguentially in three successive threshcld-~voltage
compensation periods. Finally, the fifth control pulse is
asserted on the scan line WS in order to carry oul the
signal write process of storing the video-signal electric
potential Vsig in the signal holding capacitor Cl
employed in the pixel circuit 2 and the mobility
compensation Process.

By the same token, the first to fifth contrel

pulses are also asserted seguentially on the scan line W3

provided at the second stage by shifting the phases of

the pulses from the phases for the first stage by 1H in
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the signal wite process and the nobility conpensation
process in the sane way as the first stage. Likew se,
the first to fifth control pulses are also asserted
sequentially on the scan Iine W5 provided at the third
stage by shifting the phases of the pulses from tsheros2o
phases for the second stage by IHin order to carry

out the Iight extinction process, the first to third

t hreshol d- vol t age conpensati on processes, the signa
wite process and the nobility conpensation process in
a way simlar to the first and second stages. Then,
a$TeRE Seqiieiice coft $hehl bl atitoms tprscesdsest.o tise
fourth to sixth stages, the drive scanner 5 changes

t R Tpbwe? - 'Stipp! PP age - eohntie e PResthi @k processes,
power - supply lines DS associated with scan |ines W5
piro¢i adenat HEof GUPERSE 0?1 Xt Stchdds L r 6P HE Hilgh

el ectric potential Vcc to the low electric potentia
VESOCERE ther's &$f6r BaYt fre e SiipplF§99ol tdge EFEm the
t@e low electric potintial Vss back to the high
elfeéfFi t° BhtGORIE O cPUTHE® driv & 'SCaARRr 5 thanges

th - I | t [ i | to the

D BOVELEy BB oL L3ge LD Bt S AL {9 NG
din the first third st . ddition, th

S0kt 5 L b8y, A Stanesy 0 a0Chend e

sequential ly .on each of, the scan l.ine W5 provided at _
CREAFour L 13 Sk St aGes™ i (He Sand hy as @ 7 ¢

the lighf extinction process, the first to third
threshold-veoltage compensation processes, the signal
write process and the mobility compensation process in a
way similar to the first and second stages.

Then, as the sequence of such operatiocns proceeds
to the fcurth to sixth stages, the drive scanner 5
changes the power-supply voltage commeon to the three
power-supply lines DS asscociated with scan lines WS
provided at the fourth to sixth stages from the high
electric potential Vecc to the low electric potential Vss
and then restores the power-supply vcoltage from the low
electric potential Vss back to the high electric
petential Vcc., The drive scanner 9% changes the power-
supply veltage in a way similar to the first to third
stages at a phase shifted from that used in the first to

third stages. In addition, the five control pulses are
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the first to third stages. As is obvious fromthe

above description, the second enbodi nent controls the
el ectric potential of power-supply voltage with a
timng comon to adjacent power-supply lines provided
at three stages. By adopting such a driving ”Etﬁ%%@ogzo
t he nunber of outputs generated by the drive scanner
5 can be reduced. In the case of the typical driving
met hod expl ai ned above by referring to the timng
diagramof FIG 9, the nunber of outputs generated by
the drive scanner 5 can be reduced to one- third (1/3)

. 2HBUS ¢ e £aSt AN P81l uek eds dife 1532101 DR NP ed
that, in the case of 'the second enbodi nent, the

perlbedqbet yeend he, frest epati oM ofcde 1POVRE- SERPlYayY as
voltage fromthe | ow electric potential Vss back to

t he:hirghsel estyic-peteatsal Vec and the start of the
first threshol d-voltage conpensati on process varies

among t hes fild sfov:8a60RdoANEhd hiodestiagesiphisordeseei bed
above, if the drain-source current lIds flow ng through
t ke cdavi eendiinvdmg donarsi st ohe T2 faldiewppgeatc change of
t he power-supply voltage fromthe high electric
pelognt-i-alipp Ve Cvd i ddre vliaw el ettiie qeatent cal aVescdrs
small, that is, if the gate-source voltage Vgs
appeati-agpbet Wweared e ogatied 88t AR 2B agand Shurcepting
el ectrodes of the device driving transistor T2
f chilcowengr av change hold, t hbepowere supployptpoktagend ragmd by
t he
the drive scanner 5 can be reduced. In the case of the
typical driving method explained above by referring to
the timing diagram of FIG. 9, the number of outputs
generated by the drive scanner 5 can be reduced to one-
third (1/3). Thus, the cost can be lowered.

It is to be noted that, in the case of the second
embodiment, the period between the restoration of the
power-supply voltage from the low electric potential Vss
back to the high electric potential Vecc and the start of
the first threshold-voltage compensaltion process varies
among the first, second and third stages. As described
above, 1f the drain-source current Ids flowing through
the device driving transistor 172 following a change of
the power-supply voltage from the high electric potential

Vee to the low electric potential Vss is small, that is,

if the gate-source volitage Vgs appearing between the gate
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hi gh el ectric potential Vcc to the |ow electric
potential Vss is small, the source electric potentia
Vs appearing on the source electrode S of the device
driving transistor T2 and the gate electric potenti al
Vg appearing on the gate electrode G of the devis@€rP0820
driving transistor T2 do not rise nuch so that the

t hreshol d- vol tage conpensati on process can be carried
out normally at each of the stages. Next, a third
enbodi ment i npl enenting a display appar at us according
tq the presegf |nv |.ai ned. .The t

t (

eRBSdP RBRTC | 5 56V gédo?ot@%r ‘”éﬁ;gﬁlvﬁﬁ?dvgdmlStor T2
f h f t d

L5 ﬂoﬁlg‘% ERT 'g%%oﬁé‘%ﬁc?ﬁ SR Ve gﬁa

185 1 L0 e I
i geluded t h secand . .
pg%tlg%ss I}bhqhee ee%?éﬁﬁffégg%gggtanﬁﬁ'%Ppearlng

ﬁ‘@ﬂedééﬁﬂéﬁnéi%g%& getér%fwkﬁgq%A%§c8f?r§%

generated an’i operating staté o |rst

T I
epbodinent, bhe |4 ght extd g@%té@e}l%r gseéﬁtgslf w%ehe

by the pixel circuit 2°to ange t state of
p'aﬁ?LaQirﬁc_?LBﬂ t%ef ﬁg%ae!.é(glhtocﬁ:mcxs%lfo@hét aLeild Aivin

ight emssion state is discussed by referring t
theahi M ng- &b FORGB20; schards showaci ppthe td ANG-

diagramof FIG 10. As shown in the tim ng diagram
the1kbhghtcaxddieki 6 PrOELSS d=5 be carried out normally
at each cf the stages,

Next, a third embodiment implementing a display
apparatus according to the present invention is explained.
The third embecdiment is provided to serve as an improved
version of the firs:t and second embodiments. In order to
make the following description easy to understand, before
the third embodiment is explained, the description begins
with explanation of portions included in the first and
second embodiments as portions which need to be improved,
FIG, 10 is a timing diagram showing timing charts of
signals generated in an ideal operating state of the
first embodiment. The light extinction process carried
out by the pixel circuit 2 to change the state of the
pixel circuit 2 from a light emission state to a no-light

emission state is discussed by referring to the timing

81



carried out by putting the signal sanpling transistor
Ti in a turned-on state after setting the
power - supply voltage asserted on the power-supply
line DS at the high electric potential Vcc and
setting the input signal asserted on the signal doicres20
SL at the reference electric potential Vofs. Wen the
signal sanpling transistor Ti is put in a turned-on
state, the gate electric potential Vg appearing on
the gate electrode G of the device driving transistor
T2 changes froma light emssion electric potentia

t enthesr efierence teleettiniog potemamalcfVels. Some Asobhthe
change of the gate electric potential Vg appearing on
t he gatetiehioot riide r@ref thhel dBvi cestdmicviing ¥ @i Sticr
T2 propagates to the parasitic capacitor Cel by way of
t hersigdabuthobdigvg téapache osigialardrRénpar agitigtor T1
gate- source capacitor Cgs. If the voltage Vel.

appear kngnonr ¢thes tagisodéter eetrlodw dfhet ReWREgherely
emtting device EL becones to an electric potential
notliteweras st achens heoPovhe swatihodé MfoPf age Weathigh
appearing on the cathode el ectrode of the |ight
emleEtnyC deviwe il ¥¢¢ fRE thtledHbltdevarPages Withlel of
the light emtting device EL as a result of the

pPEBagaEfofn 0T It ERAngénet Fatdl £he FegeFenati Hfctric
Vel ..>. ghbat + Vthel) is satisfied as a result of .
t Ret82LEOPERRD  PPepaiat i DB CREPLHANGY AT HE Taiodé 1o
vol tage Vol decreases due to a self electrical
dF@éhéPg?nbuﬁFﬁEégé?tate’ the gate electric potential Vg

appearing on the gate electrode G of the device driving
transistor T2 changes from a light emission electric
potential to the reference electric potential Vofs. 3ome
of the change of the gate electric potential Vg appearing
on the gate electrode G of the device driving transistor
T2 propagates to the parasitic capacitor Cel by way of
the signal holding capacitor Cl and the parasitic gate-
source capacitor Cgs. If the voltage Vel appearing on the
anode electrode of the light emitting device EL becomes
to an electric potential not lower than the sum of the
cathode voltage Vcat appearing on the cathode electrode
of the light emitting device EL and the threshold voltage
Vthel of the light emitting device EL as a result of the
propagation of the change, that is, if a relation Vel 2

{Vcal: + Vthel) 1s satisfied as a result of the
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FIG 11 is a timng diagramshowing timng charts of
signals generated in an actual operating state of the
first enbodi ment. The signal sanpling transistor TI
must be put in a turned-off state before the input
signal asserted on the signal line SL i s changedukropro
the reference electric potential Vofs to the

vi deo-signal electric potential Vsig after the | apse
of certain tine. In general, the tine period of the
self electrical discharging process is |ong because

t he capacitance of the parasitic capacitor Cel of the
| icglaeniton ngl dewvd cbankk, | shd angele Ablthat Yéhe, even
if the signal sanpling transistor Tl is put in a

t lengdaot$ Sratte) a Beldnedectwibtalage svek rdappeariawgsen
the anode electrode of the light emtting device EL
cont i nuesi@-o ldedreaseipioyided eiachovhes volntiage cekts
is not |ower than the sum of the cathode voltage Vcat
appedrbhgl vrotr adachédeael eetvodersi-athey $igr of the
emtting device EL and the threshold voltage Vthel of
t Bé rpightbediteitng devi Tendl seRgtipg, tr§nal yeitatilonust
Vel ? (Vcat + Vthel) is satisfied. Then, after the

| &seutotn cerpaitediond, sthe® Vot 1dde W61 1appeat 191 lon
the anode electrode of the light emtting device EL
APEAFASSE\VRAL A% SPa] - UReRF e SIGRAT <Al iy
transistor T| is put in 83 S09P0820 a turned-off
stACE °Phe ot eledr68E 0t He® d&vithé drPoPngonal

transistor T2 is electricall i sconnected from .
éiectrgc potentiéﬁ Vsilg a%te¥ éLe(iapse o% certain time.

In general, the time period of the self electrical
discharging process is long because the capacitance of
the parasitic capacitor Cel of the light emitting device
EL is large. At that time, even if the signal sanpling
transistor T1 is put in a turned~off state, the anode
voltage Vel appearing on the anode electrode of the light
emitting device EL ceontinues to decrease provided that
the voltage Vel is nolt lower than the sum of the cathode
voltage Vcat appearing on the cathode electrode of the
light emitting device EL and the threshold voltage Vthel
of the light emitting device EL, that is, if a relation
Vel = (Vcat + Vthel) is satisfied. Then, after the lapse
of certain time, the voltage Vel appearing on the anode
electrcde of the light emitting device EL attains (Vcat +

Vthel). When the signal sampling transistor T1 is put in
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the signal line SL and put in a high-inpedance state
also referred to as a floating state. Thus, the gate

el ectric potential Vg appearing on the gate el ectrode
G of the device driving transistor T2 also falls
gradually with the lapse of tine in a manner OfEQSEBgzo
interlocked wwth the anode voltage Val appearing on

the anode el ectrode of the light emtting device EL
Next, a period allocated to a threshol d-vol tage
conpensati on preparatory process is discussed. In the

pi xel circuit 2 subjected to the driving nethod

agcondhng- ko diha.d i mhagddi ags amshewn oientfL Gedikie t he
period allocated to a t%reshold-voltage conpensati on

PLERAE AL OF Yan PINCHS T2l $sStarted whar thecpaMestsUpion
vol tage asserted on the power-supply line DS is

changedqghsom the d1 gha glectsiL pepentibabaVes dtrddalso
|l ow el ectric potential Vss after the signal sanpling

t ramskstar-Jdladhas deenipyt staca  tunpedeid fysdeat@ectnic
the threshol d-vol tage conpensati on preparatory

PrREesSiad Cyrd@tadisgl bowing Jatemdiketanades of the
el ectrode of the light emtting device EL to the
powet cesapptynd ianBSstbn Thealdw eshalsdgvebitagey with
conpensation preparatory process, the gate electric
pathenfleake Vgt @ppedmn agmenné hec{ates.ngl éct e oteckadfwitthe
device driving 84 S09P0M820 transistor T2 falls
graduahbyge wr ¢ b ddve Viedpsepefirtigreon rihemannde ofedeiong of
interl ocked with the anode voltage Vol

the light emitting device EL.

Next, a periocd allocated tc a threshold-voltage
compensation preparatory process is discussed. In the
pixel circuit 2 subjected to the driving method according
to the timing diagram shown in FIG. 11, the period
allocated to a threshold-voltage compensation preparatory
process is started when the power-supply voltage asserted
on the power-supply line DS is changed from the high
electric potential Vcc te the low electric potential Vss
after the signal sampling transistor T1 has been put in a
turned-off state. In the threshold-voltage compensation
preparatory process, a current is flilowing from the anode
electrode of the light emitting device EL to the power-
supply line DS. In the threshold-voltage compensation

preparatory process, the gate electric potential Vg

appearing on the gate electrode G of the device driving
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appearing on the anode el ectrode of the light emtting
device EL as described above. Here, let reference
not ati on Va denote the voltage appeari ng on the anode
el ectrode of the light emtting device EL after
certain time has |apsed since the start of the ggg9rog2o
t hreshol d-vol tage conpensati on preparatory process.
The anode voltage Va is determ ned by the gate
el ectric potential Vg which appears on the gate
el ectrode G of the device driving transistor T2 right
before the power-supply voltage asserted on the
powens ssippt YT if38 1BSyirsdeabhged. thr amet hepshigh time in
electric potential Vcc to the Iow electric potentia
Veenn#o e bwoirg speerfpcked hel trartdger anhdegat Brajedterli ¢
potential Vg which appears on the gate el ectrode G of
t heredevigecrdrihgd pgotieanseést order2 i itght Lbehoranittiang
power - supply voltage asserted on the power-supply
| deeips bk athEsged bEloabetre- higheel det riciporent i al
Vcc to the low electric potential Vss, the smaller
t Retahode Voldeagdevahe(velides |amyer inlecabsior irrwde
val ue of the anode voltage Va). In the
tﬁﬁé§ﬁé@@3vﬁfﬂéﬁéléaﬁbeﬁ@aE#BHJﬁk@ﬁéﬁaﬁér?ftﬁﬁdﬁé§§in
since the signal, sanpling transistor Tl is in a
t&ﬁﬁ@dh%¥fl%R%RQES%Pﬁé hﬁ%d%t%ﬁ}ﬁ&géthFhéﬁﬁ%%%Qr&P%hﬁge
85 S0920820 the anode electrode of the light emtting.
é\?f“@%“%?}b%“cr%%atﬁfﬁa%%?eﬁ bélRgtrtfiericddkeg vVa 1s

with the g
determln d by the gate electric potential Vg which

appears on the gate electrode G of the device driving
transistor T2 right before the power-supply voltage
asserted on the power-supply line DS is changed from the
high electric potential Vcc to the low elecltric potential
Vss. To be more specific, the larger the gate electric
potential Vg which appears on the gate electrode G of the
device driving transistor T2 right before the power-
supply voltage asserted on the power-supply line DS is
changed from the high electric pectential Vece to the low
electric potential Vss, the smaller the anode voltage Va
(or the larger the absclute value of the anode vcltage
Val .

In the threshold-voltage compensation preparatory
process, since the signal sampling transistor Tl is put

in a turned-off state, the ancde voltage Vel appearing on



el ectric potential Vg appearing on the gate el ectrode
G of the device driving transistor T2 with the |apse
of time as descri bed above provided that the voltage
Vel is not |ower than the sum of the cathode voltage
Vcat appearing on the cathode el ectrode of the light s,
emtting device EL and the threshold voltage Vthel oP
the light emtting device EL, that is, if a relation
Vol ? (Vcat + Vthel) is satisfied. At the end of the
t hreshol d-vol tage conpensation preparatory process,
the anode voltage Va is wundesirably too high so that,
I Rnkhenbhe eshold-okel bagene conpensatiicennpr epalad atty
process, the gate-source voltage Vgs appearing
begtweensthei gatnand 0S0YE ey el el edesdoli th hendleptee
driving transistor T2 has becone already snaller than
t becthreshedtbmaliage VebheofitherdeveCgatdrévédigrode G
transistor T2. As aresult, it is feared that the
t breshel devDid age vaerpensatiotopriocesshcanaotlape: of
carried out normally. In a driving nethod serving as
atsebkutkoflesd i ddd spprebbenyidde dhaw ehectoitcage Vel is
potential Vss is reduced in order to | ower the anode
vebtagewda, tdrattHes sumi nfotldercdhddac vedsegs hécat
absol ute value of the anode voltage Va. Wth this
dreppkeagingtdrod,hchowevers ¢hectams idfudéeof ighe awitvdiimg
voltage is undesirably increased 86 S09P0820 so that
t devdreveLl scahrdre Shrgshobe desiagrredtaslacscalmnelright
good enough for w thstandi ng high voltages. Thus, this
emitting device EL, that is, if a relation Vel 2 (Vcat +

Vithel) is satisfied. At the end cf the threshold-voltage
compensation preparatory process, the anode voltage Va is
undesirably too high so that, in the threshold-voltage
compensation preparatory process, the gate-source voltage
Vgs appearing between Lhe gate and source electrodes cof
the device driving transistor T2 has become already
smaller than the threshold voltage Vth of the device
driving transistor T2. As a result, it is feared that the
threshold-voltage compensation process cannot be carried
out normally. In a driving method serving as a solution
to this problem, the low electric potential Vss is
reduced in order to lower the anode voltage Va, that is,
in order to increase the absolute value of the anode
voltage Va. With this driving method, however, the

amplitude of the driving voltage is undesirably increased

86



driving nmethod is difficult to inplenent because of a
probl em caused by a high cost. FIG 12 is a timng

di agram showing timng charts for the third

enbodi nent offering a solution to the problemraised
by the first enbodi nent as expl ained above by sp9ros20
referring to the timng diagramof FIG 11. As shown
inthe timng diagramof FIG 12, in the third

enbodi nent, the light extinction process is carried
out repeatedly a plurality of tinmes. That is to say,
after the first light extinction process is carried
ot tbathamgeltive stateeofd e lbeghiesegnedi ag dedaceer
EL froma light emission state to a no-light em ssion
staré, eatudlealstr yiséconddeontrialh vpdltsgers Adsert édion
the scan line W5 in order to put the signal sanpling
t FaA%EBY oreiod A sa didf hedl ont stiatd cmeinkebegdiese of a
power - supply vol tage asserted on the power-supply line
D8PSl pai rypEifstai Rediigh €det high electric potentia
Vcc and after the input signal asserted on the signa
line SL H4s Béeﬁscﬁagﬁ@ﬁmfﬁﬁﬁﬁﬁﬁ@ Thelebns|gag charts
electric potential Vsig to the reference electric
pépén{;h%w%lf% emb?ﬁém%go%f%@ﬁtgrél SpGHEECE riYyders an
addi t i onal extinction process. In the typica

cBﬁPPBanﬁ?W kﬂynﬁlhérréhf%ﬁ %S‘)O%Chlé“eflﬁu Fd %ﬁ%%fﬂ]ﬂ%tab&é’e
own in the 87 SQ9POB20 tim ng diagramof. FIG
¢ Fives°Gont 1l BuItsEs “aFen a4 Edt 6t fieCgat b eIAéctSPBH%

Of tggeskgggﬁgsﬁﬂg%ram of FIG. 12, in the third embodiment,
the light extinction process is carried out repeatedly a
plurality of times. That is Lo say, after the first light
extinction process is carried out to change the state of
the light emitting device EL from a light emission state
to a no-light emission state, at least a second control
pulse 1s asserted on the scan line WS in order to pult the
signal sampling transistor T1 in a turned-on state while
the power-supply voltage asserted on the power-supply
line DS is being sustained at the high electric potential
Voo and after the input signal asserted on the signal
line SL has been changed from the video-signal electric
potential Vsig to the reference electric potential Vofs.
The second control pulse triggers an additional light
extinction process. 1In the typical control method

implemented by the third embodiment as shown in the
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transi stor Tl successively in arowto carry out three
i ght extinction processes respectively. As a result,
in the case of the third enbodi nent, the |ight
extinction process is carried out repeatedly three
times. The first [light extinction process is the tryue,,
I ight extinction process basically for changi ng thé
state of the light enitting device EL froma |ight
em ssion state to a no- light em ssion state. Each of
the second and third light extinction processes is an
addi tional process carried out 1in order to stabilize
t tﬁ.@m&hgeéﬂ%ﬁén\’@§ age coppepsald oy RLeCESsio bea
carried out later on. In the case of the third
enbodi BENE, {18 Mt @1 -86200ET 4 SRAYERhE ! byn@PRld es
the consecutive control pulses on the scan |ine at
| Rt-ghvak s £aeh s c=e3peNdi NG 4 o-d her aenyabupertied
1H. I n accordance wth the control pulses applied to
theygat xel eelinde 0k-cskbe ségnadr isanpl.i ngs t4 arRSSLOr in
Tl at intervals of 1H, the true light extinction
precesssands tthe: addiddi enabdlhght, Xt ilnght oaxprocesses
are carried out. Thus, in the case of the third
emkodepenis dhertddeuki ghpeexdédnctiore proeess Tard fthet
additional light extinction processes are also
canphedeptinatidmtpaiovaks of ik tHoweuverht88xSDORO8R0
i npl enentations of the driving nethod according to the
t hirbdeerbods iventl off orthehpnesenttisnsenatieont arlee byigio
nmeans

emitting device EL from a light emission state to a no-

light emission state. Each of the second and third light
extinction processes is an additional process carried out
in order to stabilize the threshold~voltage compensation
process to be carried cut later on.

In the case of the third embodiment, the write
scanner 4 seguentially applies the consecutive control
pulses on the scan line WS at intervals each
corresponding to a horizontal period 1H. In accordance
with the contrcl pulses applied Lo the gate electrode of
the signal sampling transistor Tl at intervals of 1IH, the
true light extinction process and the additional light
extinction processes are carried out. Thus, in the case
of the third embodiment, the true light extinction
process and the additicnal light extinction processes are

also carried out at intervals of 1H. However,
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limted to the control nethod having an interval of

1H  For exanple, the true light extinction process

and the additional Iight extinction processes can

al so be carried out at intervals of several Hs. glyBrgg2p
the sane way as the second enbodi nent, also in case

of the third enbodi nent, every three adjacent power-
supply lines are collectively tied to each other to
form a group. The drive scanner 5 switches a
power - supply voltage conmon to three adjacent
powelesappiyidrimes tper tlainimy Medhchie asameding to the
power -supply line group fromthe high electric

péhantli aoydonarg tdfe thewred eotyr iig vpot-énhi ate Mssicamdans
vice versa alternately, and sequentially applies the
coAfbhepower tisupping redl nateod orapowar asupptyr¥dnef 1H.
groups by shifting the phase of the power-supply
valPrageame omigroodpieo L gelbupex timathios maysethercbimen
power -supply voltage is supplied to a power-supply

| PRELGH O at1dte exdaRet phiaser detsern red f£bvo tihe qgradpd
and switched fromthe high electric potential to the

| GW-ePectrier poternti 4PVant: N ce versa alternately.

FIG 13 is a timng diagramshowi ng timng charts of
the thir'd émSodrREntaY riFt ﬁéﬂeséﬁﬁowgye%ow@wtifnﬁﬁgo in
di agramof FIG 12 except that a timng chart only of

a “8§° SPHPEB20- M igEa AT PPHSTHE: proffitdedaf e ond) a% e Doyer-
shomn_anf,tinin rts . of the gate electric

ch
pgﬁgﬁ{ya lQ&f : egpﬁﬁacghv?h% tied to each other to form

a group. The drive scanner 5 switches a power-supply
voltage common to three adjacent power-supply lines
pertalning to the same power-supply line group from the
high electric potential Vcc to the low electric potential
Vss and vice versa alternately, and sequentially applies
the common power-supply voltage to power-supply line
groups by shifting the phase of the power-supply voltage
from group to group. In this way, the common power-supply
veltage is supplied to a power-supply line group at the
same phase determined for the group and switched from the
high electric potential to the low electric potential and
vice versa alternately.

FIG. 13 is a timing diagram showing timing charts
of the third embodiment in the same way as the timing

diagram of FIG. 12 except that a timing c¢hart only of a
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gate el ectrode G of the device driving transistor T2
and the source electric potential Vs appearing on the
source electrode S of the device driving transistor
T2 are also given. The timng charts of the gate
el ectric potential Vg and the source electric 509P0820
potential Vs are also shown on a common tine axis

along with the timng charts of the input signa
asserted on the signal line SL, the power- supply

vol t age asserted on the power-supply line DS and the

cantrob ;s 1k IR o;ﬁao%ﬁ%fed g OBnéh?e gf]earlsl ipe, B, i order

tO nake OW ng descrip easy to understan

tohal$ st QP8 D i%hteri@%ttctﬂg ggwr&%aql %gt EFBeQPfﬁgtdrﬁlthe

VS appearing o € source ectrode t he Vi ce

g‘%‘”gleEfég 54 &t Yr T2el §eb Qt&@f Q@@r%ﬂ§1§UQQQM%and

tage Vi appearing on the anode €l ectrode of

light cemiLLi @Qecéiel\e ¢etBhei EVeRs idpdhe ishopal cisanping

transistor Tl 1s put in a turned-off state after the

exqcuti-gp.0f thefd 1l ikkohtivexd iNehsQR«pE0eLSsye theo
anode voltage Vol appearing on the anode el ectrode of

the Jel.ghtmieiditiing deviee &b r1HeortiBugsetOrtegyRaseikD
manner of being interlocked with the gate electric

patenhhak »¥gs apReardRg tenct pec gad el elsealkrbodes & aiorhen
device driving transistor T2 with the 90 50990820

| apsempbnt L NRe p£:0M dadniyhat thhenvolidge Yabhrts abtthe

| oner than the sum of the cathode voltage Vcat

appeari BggpAltheserted on the signal line SL, the power-
supply voltage asserted on the power-supply line DS and
the control signal asserted on the scan line WS in order
to make the following description easy to understand. It
is to be noted that the source electric potential Vs
appearing on the source electrode $ of the device driving
transistor T2 is no other than the anode voltage Vel
appearing on the anode electrode of the light emitting
device EL.

Even if the signal sampling transistor T1 is put in

a turned-off state after the execution of the first light
extinction process, the anode voltage Vel appearing on
the anocde electrode of the light emitting device £L
continues to decrease in manner of being interlocked with
the gate electric potential Vg appearing on the gate

electrode G of the device driving transistor T2 with the

20



cat hode el ectrode of the light emtting device EL and
the threshold voltage Vthel of the light emtting

device EL. In this state, with the input signal on
the signal line SL again set in the reference
el ectric potential Vofs, the signal sanpling S09PC820

transistor Tl is put in a turned-on state so that the
reference electric potential Vofs is supplied to the
gate el ectrode G of the device driving transistor T2
by way of the signal sanpling transistor Tl. At that
time, a fixed fraction of the change of the gate
elegeei ef polrentriralvivgdappetr iy o tehe gat elel et rloder
G of the device driving transistor 'P2 propagates to

t hBanahbees &t el ridde ceﬁhpﬁ% Yo g cenionti AgPeievite FLthe
Much i ke the first ht extinction process, in the
sé@éﬁ@dflﬁ%ﬁc¥£QQQNﬂﬁ 6% p%b@@é§m”ﬂﬁén§eﬁﬁﬁac%fEL and the
sustalnlng t he signal ngllng trans.isto.r. Tl in the
t HPAEAL BN sY%&%?qesvﬁﬁélp %EF(ﬂlgﬁﬁpﬁp9ﬁﬁ@n€h%@V1ce BL.
reference electric potential Vofs to the gate

el‘&ctPodeS® ot thé" dadi ?:’ép‘él? ﬁ/%%rtf‘lt P&n%ﬁ%tﬁjrgr"lﬂzl by e

of the signal lin nsistor Ti in nd
| i%h?q%k?u et ﬁdh “hey 622%‘“9 65aFrﬁdefelCv8Ptt8@1=_~“'\‘/“blVOfS'

de el ect f th
e e?%'h”gai %%Séiﬁaggéﬁoggﬁid%amem% PHE e

t d f el t 91
d.8§8'ﬁ1§f 5o 35‘-’6%??5?6[% e ST Caer Tk 05T e
supp&?gdségqgm: TgCErggglétht;% d%v? al@r éqnln

transister T2 by way of the signal sampling transistor T1,
At that time, a fixed fraction of the change of the gate
electric potential Vg appearing on the gate elecltrode G
of the device driving transistor T2 propagates to the
anode electrode of the light emitting device EL.

Much like the first light extinction process, in
the seccnd light extinction process, the period of
sustaining the signal sawpling transistor T1 in the
turned-on state is Lthe period of supplying the reference
electric potential Vofs to the gate electrode G of the
device driving transistor T2 by way of the signal
sampling transistor T1 in a second light extinction
process. The anode voltage Vel appearing on the anode
electrode of the light emitting device EL decreases

gradually with the lapse of time due to a self electrical
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turned-off state, the anode voltage Vel appearing on

the anode electrode of the light emtting device EL
attains an electric potential |ower than an electric
potential which was attained by the anode voltage Vel
when the signal sanpling transistor Tl was put f%ﬁﬁ
turned-off state during the first |ight extincti P0820
process. This time, the voltage Vel appearing on the
anode el ectrode of the light emtting device EL nore

cl osely approaches the sum of the cathode voltage

Vcat appearing on the cathode electrode of the |ight

er@lts%@ggqﬁglgleoc%ssandzﬁ@@r Ly qsdlggled ¥0!;é§&etht%le,of

he l'ight emtting device . By carrying out
li,glht, exti pethon PIRATSS L@Qﬁ@i@@éy B iRl g&@khtyu@fm a
times, the anode voltagé Vel appearing on "the ‘anode

elechaderef s the. | ight a%u&twgtaﬂgeéu\@q Bbpedeeh&asiesne
gradually wth t he | apse of tinme and evenFua Iy

at:halies <t her seul ofr the cathodenvol trRgecVeat and,thens
threshold voltage Vthel.. That is to say, finally, an

equatientYet poddoatart 1¥LBel }nds Satdislicede Jhusatwhen
t he power-supply voltage asserted on the power-supply

Livhe cBSwks shenged: foyommthenbighvelectr vel poéeniteal

Vcc to the ow electric potential. Vss in order to

stsaghat heatbr ashaldmsaltagercompensat i1onapt epas@tary

92 S09P(0B20 process, the gate electric potential Vg

appeaei dgrbmg tte: fgatse eliect rodeiGtdfont beodevs ce This

driving transistor T2 can
time, the voltage Vel appearing on the anode electrode of
the light emitting device EL more closely approaches the
sum of the cathode voltage Vcat appearing on the cathode
electrode of the light emitting device EL and the
threshold voltage Vthel of the light emitting device RIL.
By carrying out the light extinction process repeatedly a
plurality of times, the anode voltage Vel appearing on
the anode electrode of the light emitting device EL
decreases gradually with the lapse of time and eventually
attains the sum of the cathode voltage Vcat and the
thresheld voltage Vthel. That is to say, finally, an
eguation Vel = (Vcat + Vthel) is satisfied.

Thus, when the power-supply voltage asserted on the

power-supply line DS is changed from the high electric

potential Vec to the low electric potential Vss in order

to start the threshold-voltage compensation preparatory
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be set at the reference electric potential Vofs
whereas the anode vol tage Va appearing on the anode
el ectrode of the light enmitting device EL in the

t hreshol d-vol tage conpensati on preparatory process
can be reduced, that is, the absolute value of tberogzo
anode voltage Va can be increased. Since the anode
voltage Va in the threshol d-voltage conpensation
preparatory process can be reduced, the

t hreshol d-vol t age conpensati on process can be carried
out normally. It is thus possible to give a uniform

i wageesgualig wahavieagchel ¢ hevtamdednigssrporrinmge the
cords. In addition, since the threshol d-voltage
caapensht ¢ orrdepCods she afe bec alriivéd Yo it andk Hetd Y2 ican
IS not necessary to lower the |ow electric potentia
VE§. sThuat life redpprertadel ot itite ratiedihgl vot tagaigreas
not increased so that the drive scanner 5 does not
habé £8obe HRSidgTed 2adPEe 25 NITET YGoanenduge igicde of
W t hst andi ng high voltages. In addition, since a
pltlifal 185t o iddiiade AE Y poRet L suppihy thirRekobs Hidage
treated collectively as a group of power - sqggly li nes
DSCBYE RakT 1Y WEE PG 24C8Y gnatcTomisn £6 fRguced, "that is,

power-supply lines 1S, the manufacturing cost can be
P elEcans ChasosRan0T Fhe <10 & o PP 3 Grhgiam
showing timng charts for a fourth enbodi nent
iﬁBFéﬁgﬁJ?hg a di spl ay apparatus

Since the anode voltage Va in the threshold-voltage
compensation preparatory prccess can be reduced, the
threshold-voltagse compensation process can be carried out
normally. It is thus possible to give a uniform image
guality having neither unevenness nor image cords. In
addition, since the threshold-voltage compensation
precess can be carried out normally, it is not necessary
to lower the low electric potential Vss. Thus, the
amplitude of the driving veltage is not increased sc that
the drive scanner 5 does nol have to be designed as a
scanner good enough for withstanding high voltages. In
addition, since a plurality of adjacent pocwer-supply
lines DS are treated collectively as a group cof power-
supply lines DS by making use of a signal common to the
power-supply lines DS, the manufacturing cost can be

reduced.
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provided by the present invention. In order to make
the follow ng description easy to understand, in the
timng diagramof FIG 14, elenents identical with
their respective counterparts shown in the timng
diagramof FIG 12 as the timng diagramfor the0 P0820
third enbodi nent are denoted by the sane refere &e

not ati ons and reference nunerals as the counterparts.
In the case of the fourth enbodinent, as shown in the
timng diagramof FIG 14, a predeterm ned nunber of

adj acent scan lines Ws are tied to each other to form
a group pfc sqan;ki peg: e Wihen SEaRDSY A ARR| I8 xas
control signal comon to adjacent scan Tines

pQBEaEnkggréﬁ)éﬂ%%di%@ﬁts§ﬁﬁléﬁéﬁ%ﬂﬁ@ogpd@Xplay apparatus
sequentially shifting the phase fromgroup to group.

|@>_ro_trh§e§al§fl ofe thestaur t hvembodi ment, {rpl.erenti.ng the
driving nmethod according to the timng diagramof FIG

1451:16hend yid cali prupbee 0 adj acetstsean bhnese WEBriog
be treated as a group is three. Much like the third
eahedi-aRné £ e wui,t e lsganneridemnplaayedthnehder fourth

enbodi nent al so applies three control pul ses on the

s¢aBpett nee W prtevipdedsatheveryh strage iningr defgtaon of

carry out three light extinction processes

r egpect b ved yehdHoviever, dt hgrfiourdh werbadi reNémbodiment

i mpl ementing the 94 S09P0C820 driving net hod

aecer dengt¢® Whehel veng dedgramoncEhGiocld and reference

different fromthe third enbodinent in that, in the
numerals as the counterparts. TIn the case of the fourth
embodiment, as shown in the timing diagram of FIG. 14, a
predetermined number of adjacent scan lines WS are tied
to each other to form a group of scan lines. The write
scanner 4 appliss a control signal common to adjacent
scan lines pertaining to the same scan line group by
seguantially shifting the phase from group to group. In
the case of the fcurth embkodiment implementing the
driving method according to the timing diagram of FIG. 14,
the typical number of adijacent scan lines WS to be
treated as a group is three. Much like the third
embodiment, the write scanner 4 employed in the fourth
embodiment alsc applies three control pulses on the scan
line WS provided at every stage in order to carry out

three light extinction processes respectively.

However, the fourth embodiment implementing the
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case of the fourth enbodi nent, the second and third
light extinction processes for the scan |lines W5 at
the first to third stages are carried out with

timngs common to the three stages. Next, a fifth
enbodi nent i npl enenting a display apparatus progideds2o
by the present invention is explained. The fifth
enbodi ment is also obtained to serve as an inproved
version of the first enbodinment. In order to make the
foll owi ng description easy to understand, before the
fifth enbodi nent is explained, by referring to a

t il gndi Talited GlccRirGingsre thre tdesesi pliormberi ASG. 14
with brief explanation of portions included in the

f ipstlf et e A8catpord | orashimeRtnéedtidt bein the
improved. It is to be noted that, in order to nmake

t BéseoPf oWl oudédc erppiofe st nplie, serend and third light
t hreshol d-vol t age conpensati on process is carried out
o} 1BAEESN THE FSISIEEWEAY iR st ptiiteR Sali30? | nidleudes s&

di scussi on of a preparator period allocated to a

t hPeSROF Y- Vol iy @ "Conpehsat i Ot “Préparatbry Processe
The preparatory period is discussed also by referring
t GREhEPE T i dfiSagram of FIG 15A. In the pi xel

circuit 2 accor?igg to the fifth e?bodinent, t he

pr epar att6ry 7 pér £ 64 Rl FHHTEE o 1APE AP hEI G- G ERGBY 95
50990820 conpensation _preparataqory process is started
WRER T RE" BAVEr- SURPIY VBT LRGE 18 ERAROEACE rbm Tifa Hrgh-

e%%%t%ggth embodiment i1s also obtained to serve as an
improved version of the first embodiment. 1In order to
make the following descripticon easy to understand, before
the fifth embodiment is explained, by referring to a
timing diagram of I'IG. 15A, the description begins with
brief explanaticn of portions included in the first
embodiment as a portion which need to be improved. It is
to be noted that, in order to make the following
description simple, the threshold-voltage compensation
process is carried out only once. The fcllowing
description also includes a discussion cf a preparatory
period allocated to a threshold-veltage compensation
preparatory process. The preparatory period is discussed
also by referring to the timing diagram of FIG. 13A. In
the pixel circuit 2 according to the fifth embodiment,

the preparatory period allocated to a threshold-voltage
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potential Vcc to the |low electric potential Vss wth

the signal sanpling transistor Ti already put in a
turned-off state. In the preparatory period, a

current is flowng fromthe anode el ectrode of the
light emtting device EL to the power-supply line

As described earlier, in the preparatory period, SQ9P0820
parasitic capacitor Cp existing between the gate

el ectrode G of the device driving transistor T2 and

the power-supply line DS is effective. 1In the
preparatory period, serving as the source electrode S

of-chbendevi 68 &@@@ﬁ%&g%%é&% iR2 s't%rwﬁ Wfiram

term nal connected to the power-supply Iine
t RRwdeVEGEL Oy | Vi NG fer aRSLELS J Zfﬂo?n Qperat LR% i@ ¢

saturated region of this state, a channel is create

opotkReisourEe & deeSackihal «tbhe capachtanceyof fhe ne
parasitic capacitor Cp increases. \Wen the device

disiiyhBag s&RPNSHStAant2 sk 8 rOper At ddigyi Bud §§tyfﬁﬁﬁ%$d off
region with its current termnal on the power-suply

| ismetsi derrseme Bgepsratdey Paiidgl 8CEEPHE1OF: & B8 owing
device driving transistor T2, on the other hand, the

clannekhé Samate @neaheddsotheﬁetﬂﬂ@htcgmaﬁtiﬁguabﬁﬁcéi@@
parasitic capacitor Cp is small. Wen the power-supply

vokt ape mpsgertetoy thee powerssupptyibédeDIies, in the
changed fromthe high electric 96 S09P0820 potentia
Veceboershery qwelogict ri papat entd alap¥es £ ot hep operatinag
region of the device driving transistor. T2 is
between the gate electrode G of the device driving
transistor T2 and the power-supply line DS is effective.
In the preparatory period, serving as the source
electrode 8 of the device driving transistor T2 is the
current terminal connected to the power-supply line DS.
When the device driving transistor T2 is operating in a
saturated region of this state, a channel is created on
the source side so that the capacitance of the parasitic
capacitor Cp increases. When the device driving
transistor T2 is operating in a saturated region with its
current terminal on the power-suply line side serving as
the drain electrode of the device driving transistor T2,
on the other hand, the channel is not created so that the
capacitance of the parasitic capacitor Cp is small.

When the power-supply voltage asserted on the

power-supply line DS is changed from the high electric
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changed by a transition froma turned-off region
taking the anode electrode of the light emtting
device EL as the current source to a saturated region
taking the power-supply line DS as the current source
by way of a turned-off region taking the power-suppby20
line DS as the current source. A coupling effect on
the load side is introduced to the gate el ectrode G
of the device driving transistor T2 through the
parasitic capacitor Cp. If the coupling effect is

| arge, the anode vol tage Va appearing on the anode
ebetenbdel ofct He Itihghtcendtedg devitcatErl Vaevitthabl v

i ncreases, that is, the absolute of the anode voltage
Varanavbigaliaf ddeefesbesdeni ¢heriviaghdrdo v tage? is
conpensation preparatory process. This is because the
anbaeIvel Page VariSs tdenef i'hed Wy ree o§at ecel @rtakdng
potential Vg which has agpeared on the gate el ectrode
Gthaf appee deodei ¢iEnghe r b¥E1 sty tT2 e ght i efidr @
the power-supply voltage asserted on the Epmer-supply
| iTAE DSFTEE cIATGEd Lor Bn? § e hisgh t&vderr Fekpdi ents al
Vcc to the lowelectric potential Vss and, if the
cBGPFTF g Pect' "Cappl FEdEED The gdt CBFeet PHder G Bt @
the device_driving ransistor T2 is | rae, the gate
el GE0FT GO potRIH SO R i FRHE FPERLED. bRE (e Hgatd®
el ectrode G of the device 97 SO09PCB20 . drj vi , .
LFAREFSE oPOW2 1 ght “BEF ort (Hid “power- StpplSFUdrfagds

a%%%%%ggcgg‘&yﬁﬁﬁP%%Eésngégkéég“% %% k%ecgggggg driving
transistor TZ through the parasitic capacitor Cp. If the
coupling effect is large, the anode veoltage Va appearing
on the anode electrode of the light emitting device EL
inevitably increases, that is, the absolute of the anode
voeltage Va unavoidably decreases in the threshold-voltage
compensaticn preparatory process. This is because the
anode voltage Va is determined by the gate electric
potential Vg which has appeared on the gate electrode G
of the device driving transistor TZ right before the
power-supply veoltage asserted on the power-supply line DS
is changed from the high electric potential Vco to the
low electric potential Vss and, 1f the ccoupling effect
applied to the gate electrode & of the device driving
transistor T2 is large, the gate electric potential Vg

which has appeared on the gate electrcde G of the device
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fromthe high electric potential Vcc to the | ow
electric potential Vss, has a small nmagnitude. If the
anode voltage Va at the end of the threshol d-voltage
conpensati on preparatory process is undesirably too
hi gh, the gate-source voltage Vgs appearing bet%ﬁﬁﬁm82o
the gate and source el ectrodes of the device driving
transistor T2 in the threshol d-voltage conpensation
process becones already smaller than the threshold
voltage Vth of the device driving transistor T2. As a
result, it is feared that the threshol d-vol tage
conRensat L e Pracassocangat berar rined p_@u&rn%;ﬂaﬂ y.
In a driving nethod serving as a solution to this
Prebkese LhesrioW R ekl hewpotentdial 1¥ss bs reducadidan
order to lower the anode voltage Va, that is, in
orfder tRei ACeasedhec absehut gl walde cofhbhecangde:tric
voltage Va. Wth this driving nethod, however, the
amplichueael ofsd hen iavishg1Yohk@genice . undesirably
i ncreased so that the drive scanner 5 nust be
desi gned: asra: seansetogoag: enough ther eml t istanrdi ng
hi gh voltages. Thus, this driving nethod is difficult
t ahriespbedentd 1 hegausepehsat poobt spacaused byoaeds ghs
cost. FIG 15B is a timng diagramshowi ng tim ng
chardkesirebly heod iffildh, embedyaeat soulhe fioflthgenbosi ment
offers a 98 SO09PMB20 solution to the probl emraised
by piplee riing steemdrodithentyads adeseridyed caboverdds shovre
in the timng diagram in the

device driving transistor T2 in the threshold-voltage

compensation process becomes already smaller than the
threshold voltage Vth of the device driving transistor T2.
As a result, it is feared that the threshold-voltage
compensation process cannot be carried out nermally. In a
driving methoed serving as a solution to this problem, the
low electric potential Vss is reduced in order to lcwer
the anode voltage Va, that is, in order to increase the
absclute value of the anode voltage Va. With this driving
method, however, the amplitude of the driving voltage is
undesirably increased so thalt the drive scanner 5 must be
designed as a scanner good encugh for withstanding high
voltages. Thus, thils driving method is difficult to
implement because of a problem caused by a high cost.

FIG., 15B is a timing diagram showlng timing charts

of the fifth embodiment. The fifth embodiment offers a
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fifth enbodi ment, after the |ight extinction process
has been conpl eted and before the threshol d-voltage
conmpensati on preparatory process to be carried out as
a preparation for the threshol d-vol tage conpensati on
process is started, the drive scanner S changes th&8r0820
power - supply voltage asserted on the power-supply line
DS fromthe high electric potential Vcc to a
intermediate electric potential Vini between the high
electric potential Vcc and the low electric
potential. Vss. The drive scanner 5 switches a
peReEL sappty Wl PEgel appeatisy Lroiehél pophetniipprept as
i ne DS common to adj acent power- supply lines |
PEEESET HPRY 2P Wehe Band Pbwners $tppFymHiheliagrstp fFohie
the high electric potential Vcc to the internediate
elfeEERi et idghtital aVERF, tadd BfusRt-aAFFYOR dpitGees thRé
conmon power -supply vol tage to power-suppl l'ine
gPEaPs S HYP EHI T i9nG PRECPRaSE® dffpfteﬁ oﬁga,@?%@%em y
vol t age fron1g§oup to groug. In this way, thg ower -
SGBBPYAOF 1S BBPEATPRY BROTHE CGmben CPbRET: SUBpFY
line DS is s lied to ower -supply line group at
¢ HECBARE: Ghatl deCer T RGEE 1O ATy SOBP AR STt ched
fromthe hi gsr\:e recleect r '518 gotgntsi aa! \éq:c ot thhees N
| RESFHETI A & §l'ectri E"Cpdt eht i A WsHi > FRATRE® 1'% n
enbodi ment , . after the_power 99 SQ( PCB20 _ sup line g
b nas Bash Lol trrotnaB PRt cr et ats Grderyrany 1R
e LAL M o8 3LOPRLe AP NG LLANSESLOmdd i di
electric potential Vini between the high electric
potential Vecc and the low electric potential Vss. The
drive scanner 5 switches a power-supply voltage appearing
on the power-supply line DS common to adjacent power-
supply lines pertaining to the same power-supply line
group from the high electric potential Vee to the
intermediate electric potential Vini, and sequentially
applies the common power-supply voltage to power-supply
line groups by shifting the phase of the power-supply
voltage from group to group. In this way, the power-
supply voltage appearing on the common power-supply line
DS is supplied to a power-supply line group at the same
phase determined for the group and switched from the high

electric potential Vce to the intermediate electric

potential Vini. In the f£ifth embodiment, after the power-
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in a turned-on state by a control signal in a state of
sustaining the signal line SL at the reference
electric potential Vofs. Next, operations carried out
by the fifth enbodinent are explained in detail by
referring to a timng diagramshown in FIG 1.6..HGgoq
16 is atimng diagramreferred to in description of
operations focused on pixel circuits 2 provided on
one of the rows of the matrix in the fifth

enmbodi nent. For sinplified description, the

t hreshol d- vol t age conpensation process is carried out
ordupanca@inknps head idddn emhodimendt , irafd@edtibeel Egbttric

emtting device EL has been put in a no-light
emiEsinon adt gt ei pythputitlgnag thepsignalr=sanplkbrgTl is put
transistor Ti in a turned-on state, the power-supply
valrt age uirsedhangeidchife thy ttheonitnberavedi=dt enebestete of
potential Vini. Then, the signal sanpling transistor
Tisusgapotinpgntiae tsigred- drinst dl.eaqgain rafietchnact e agric
after the signal line SL has been set at the reference
elredtenité apovehti al Vofs. As descri bed above, the
internediate electric potential Vini is an electric
pot ent i afebet weeratthenhi ghrelettaitc bgotkat fafticc and
the lowelectric potential Vss. After the signal line
Slentraslimepd SOYPEBZGingeeAnsdetatl the nedferéngeto a
electric potential Vofs for the first time after the
pawépngugbpgr@%|qQﬂﬂ? Has FBeenl®- FIG. 16 is a timing
diagram referred to in description of operations focused
on pixel circuits 2 provided on one of the rows of the
matrix in the fifth embodiment. For simplified
description, the threshold-voltage compensation process
is carried out only once.

In the fifth embodiment, after the light emitting
device EL has been put in a no-light emission state by
putting the signal sampling transister Tl in a turned-on
state, the power-supply voltage is changed £ to the
intermediate electric polential Vini. Then, the signal
sampling transistor T1 is put in a turned-on state again
with a timing after the signal line SI1 has been set at
the reference electric poetential Vofs. As described above,
the intermediate electric potential Vini is an electric

potential ketween the high electric potential Vec and the

low electric potential Vss. After the signal line SI has
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changed to the internediate electric potential Vini,
the signal sanpling transistor Tl is put in a
turned-on state again as described above in order to
set voltages at which the device driving transisfebog2o
T2 is not operating in a saturated region. That is to
say, the reference electric potential Vofs and the
internedi ate electric potential Vini satisfies a
relation (Vofs - Vini) < Vthdm n where reference
notation Vthdm n denotes the m ninmum value of a

t beeshekt 0l tlage ddetrween ¢hecigate potkectsdderG dfort hae
device driving transistor T2 and the specific current

t dripistiak Lo 4 Heexdeéviecpode Fvimge 1t randsiastorad eds r st

of all, in the light extinction process, the gate
elcdenped potldm ilgltevgedfizthecbeie doitehngal Vini, the
transistor T2 is lowered to the reference electric
potentil abanioiny \ieneastehel sour qeiteliectr ferpot-ent isdlate
Vs of the device driving transistor. T2 is lowered to
t Rgadtind s (RHTPogt Repye . 1At otdRE divd s6F vhetagaghtat
extinction process, the signal sanpling transistor Ti

i ¥PpGP FRe adetiicned-i 6t postates it or dér 16 onet erataddiniy
di sconnect the gate electrode G of the device driving
t F&n8i ERBFF ARG rG%ioPhe Hidgndls FPnéaBL difd jaferenee
gaée electrode Cin_a 101 SO9PCB20 floating state.
TReRCT Ehe POvEH-'SdppPySvort dgee dederediabn tHetric

POIRLABYRPI ¥, i N8 (P38 changed fromLhe high,,
Vthdmin where reference notation Vthdmin denotes the
minimum value of a threshold voltage between the gate
electrode G of the device driving transistor T2 and the
specific current terminal of the device driving
transistor T2.

First of all, in the light extinction process, the
gate electric potential Vg of the device driving
transistor T2 is lowered to the reference electric
potential Vofs whereas the source electric potential Vs
of the device driving transistor T2 is lowered bo the sum
{Vcat + Vthel). At the end of the light extinction
process, the signal sampling transistor Tl is put in a
turned-off state in order to electrically disconnect the
gate electrode G of the device driving transistor T2 from

the signal line SL and put the gate electrode G in a
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electric potential Vcc to the internmediate electric
potential Vini. If the internediate electric potentia
Vini is a voltage having the magni tude descri bed
earlier, the device driving transistor T2 is put
turned-off state allowi ng alnost no current to £
through the device driving transistor T2. In

addi tion, the change of the power-supply voltage
asserted on the power-supply |line DS propagates to
the gate electrode G of the device driving transistor
T2.by way of ca 1to t V] |\
CFantr S8 S TRRehl L ayo R eRge BY pr onagat e Freh
t - ]9 [ - t G S
it SRR THPRbROT 1 B0 O By R T T e

behaw, .1 p the gquatien, «LefgLence netabiane Q.+ denot es

t he conbi ned capacitance for the gate el ectrode G of

t %%tgﬁ\gkg? QLA VI NG et £ADS] SLOh T o SPECLET £ InbretReal
combi ned capacitance COis represented by the signa
hel;diingcapagi t0fe HavitBerRarasdicgatessoUs&® carlier,
capacitor Cgs and the parasitic capacitor Cel of the
licglt 4 0t LE i D8 v iRy itGBnELst V=2 @D phi¥Cen- a Vilided-of £
(3) Cp+CO That is to say, the gate electric potentia
Vg afe 392 B2 stt he devige: did kg thaasystire T2
decreases by the voltage change AV due to the

couplicegdef feed quonviidedrby2t han addition, the change of

ogmoB20

the power-supply voltage asserted on the power-supply
line DS propagates to the gate electrode G of the device
driving transistor T2 by way of a capacitor Cp of the
device driving transistor T2. The voltage change AV
propagating from the power-supply line DS to the gate
electrode G is expressed in terms of Cp and CO0 by Eg. (3)
given below. In the equation, reference notation CO
denoctes the combined capacitance for the gate electrode G
of the device driving transistor T2. Specifically, the
combined capacitance CO0 is represented by the signal
holding capacitor C1, the parasitic gate-source capacitor
Cgs and the parasitic capacitor Cel of the light emitting

device EL.

AV m_Cp

- (Vbc~wﬁﬁni) v (3)
Cp+C0

That is to say, the gate electric potential Vg of
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signal hol ding capacitor C. Then, after the input
signal asserted on the signal. |line SL has been
changed to the reference electric potential Vofs upon
the |l apse of certain tine, the signal sanpling
transistor. Tl is put in a turned-on state agai BOBPR0820
order to supply the reference electric potential Vofs
to the gate el ectrode G of the device driving

transi stor T2. Wen the reference electric potentia
Vofs is supplied to the gate electrode G of the

device driving transistor T2, the source electrode S
ofthet ﬁ@vmuds@vdmvﬁ:n@nw%nw StlodeTrepgeg ety dthq VichERge
+ Vcat). In addition, the power-supply voltage has
bebanghahgethe 6o the Fﬁ@@¥ﬂ%ﬁﬁ%ﬁ%xél@éPV%%e%dféﬁﬁ@a
Vini- at that time. The device driving transistor T2

i §ippah hkdedw ckpast bpe, Cl al M8 ng? A fost end et 8hgnal
to flow through the device driving transistor T2 as
deseribed dbove STANL thee atfodes g@sﬁpa@ea%? réindifs
unchanged. Then after the | apse of certain tine,_ the
péﬁé?re@,%pﬂﬁwlfaagta%ﬂeﬂe foh "FRE bofiet 2RUpplYy

line DS i s, changed fromthe jnternedi ate el ctr|
pGEERETAI S Vi e StHBA T oW B €tT i’ 26t 8heT al * Vs%puﬁ in
order to start the threshol d-voltage ensa

pFeEHF%?%r?“ﬁ?ﬁ%€%§ga?ﬂelnc%ﬁﬁ§%tﬁT%Pﬁg % ﬁﬂence
OB SRR AP o T TP i
de ggegggf%fﬂéa fg%ggsggr Tﬁhew%eVIQQedgé eré%ce electric
potential Vofs is supplied to the gate electrode G of the
device driving transistor T2, the source electrode 5 of
the device driving transistor T2 is set at (Vthel + Vcat).
In addition, the power-supply voltage has been changed to
the intermediate electric potential Vini at that time.
The device driving transistor T2 is in a turned-off state,
allowing almost no current to flow through the device
driving transistor T2 as described above. Thus, the anode
voltage Vel remains unchanged.

Then, after the lapse of certain time, the power-
supply voltage asserted on the power-supply line DS is
changed from the intermediate electric potential Vini to
the low electric potential Vss in order to start the
threshold-voltage compensation preparatory process. The

change of the power-supply voltage asserted on the power-
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transi stor T2. The coupling quantity AV2 is expressed

by Eqg. (4) given as follows: 4V2= Cp (Vini - Vss) .

(4) Cp+CO Let us think of the fifth enbodinment. In

the case of the first enbodi nent, the power-supply
voltage asserted on the power-supply line DS is ¢n9ppg20
changed fromthe high electric potential Vcc to f%e

| ow el ectric potential Vss in order to start the

t hreshol d-vol t age conpensati on preparatory process.

The change of the power-supply voltage asserted on

the power-supply line DS causes a coupling quantity

A¥Qrbhavbeissppt | @thd«e theogpl eng elesitiogde sG ofo the
device driving transistor T2. The coupling quantity
A¥Qpips iexpressied datcE@letbyogk venbalhewdevh bet hiei €ase
of the fifth enbodi nent, on the other hand, the
cauphishgtquant i t yhAV2oiusl expressed tby afy. i £ Hxgicsend by
above. That is to say, since the coupling quantity AV2
appl.i éd)tgitdhe gatielélogetr ode G of the device driving
transistor T2 in the fifth enbodi nent can be smaller
than the coupk%ng quantity LVO applied to the gate

el ect r odd’ &= h&ideviisek drivding transistor T2 in
the first entot nt, the anode voltage Va of the
light emtting 104 S09P0820 device EL during the

t hr esholdztv oist afenconperisatfiicithpeapadanerly. pfoceks case

according to the fifth enbodi ment can
of the first embodiment, the power-supply voltage

asserted on the power-supply line DS is changed from the
high electric potential Vecc to the low electric potential
Vss in order to start the threshold-voltage compensation
preparatory process. The change of the power-supply
voltage asserted on the power-supply line DS causes a
coupling quantity AV0O to be supplied to the gate
electrode G of the device driving transistor T2. The
coupling quantity AV0O is expressed by Eg. (5) given below.
In the case of the fifth embodiment, on the other hand,
the coupling guantity AVZ 1s expressed by Eqg. (4} given
above. That is t¢ say, since the coupling gquantity AV2
applied to the gate electrode G of the device driving
transistor TZ in the fifth embodiment can be smaller than
the coupling quantity AV0 applied to the gate electrode G
of the device driving transistor T2 in the first

embodiment, the anode voltage Va of the light emitting
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be made smaller than that in the first enbodi nment.

That is to say, the absolute value of the anode
voltage Va in the fifth enbodinment is greater than

that in the first enbodinment. AVO= Lp (Vcc - VS%@9PO820
(5) Cp + CO Since the anode voltage Va during t

t hreshol d- vol tage conpensati on preparatory process
according to the fifth enbodi ment can be nade small er
than that in the first enbodinment, the

t hreshol d-vol t age conpensati on process can be carried

OULvRRE MBY, | Mirildy kSet BHS: POSSI-RIA ol Fh¥SeR Mniform
i mage qual ity havi ng neither unevenness nor | nage

COkdBard o AdditiRRe skREEaLhE dhreshel d=Nobldade nent can
conpensati on process can be carried out normally, it

| e NOle NGEESISA Yrta LeMerid had .Fawsel eebsdh Gudat endj
Vss. Thus, the drive scanner 5 does not have to be

desi goesk @s trd SGABNGEe gRAThenqughel ahout thstandi RG in
hi gh voltages. On top of that, since a plurality of

adhacenfripomeiodsupplyis| §RescddS ke theated the first

collectively as a group of power- supply lines DS by

makbogimse: of a signal comon to the power-supply

lines DS, the manufacturing cost can be reduced. 105

S09PCB20 In addition, the intermediate electric

pot ent i aA¥ Vi=nj et - Hts)a +maghi t ude which satisfies

t he P+

Since the anode voltage Va during the threshold-

voltage compensation preparatory process according to the
fifth embodiment can be made smaller than that in the
first embodiment, the threshold-voltage compensalion
process can be carried out normally. It is thus possible
to give a uniform image quality having neither unevenness
nor image cords. In addition, since the threshold-voltage
compensation process can be carried out normally, it is
not necessary to lower the low electric potential Vss.
Thus, the drive scanner 5 does not have to be designed as
a scanner geod enough for withstanding high voltages. On
top of that, since a plurality of adjacent power-supply
lines DS are treated collectively as a group of power-
supply lines DS by making use of a signal common to the

power-supply lines DS, the manufacturing cost can be

reduced.
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aforenmentioned relation (Vofs - Vini) < Vthdmn for a
reason described as foll ows. Wen the signal sanpling
transistor Ti is put in a turned-on state in order to
supply the reference electric potential Vofs to the

gate electrode G of the device driving transist@U9P28z0
if a voltage appearing between the gate el ectrode G
and the power-supply line DS is greater than the
threshold voltage between the gate el ectrode G of the
device driving transistor T2 and the power-supply

line DS, the voltage appearing on the anode electrode
decr easdd) aS4iaPRI ngnt He WFdIMEAde tasekF ¢ ed oRRatial
power-supply line DS after the |apse of certain tine.
THéRL £h the Todr §69n4F ERe l%hﬂ“rhes%ﬁla%ﬁ’a@
conpensati on preparatory process,. . :
péﬁ@Fe§%ﬁb}@n%%PFﬁ6518§séﬁ?%ﬂ onitté p poﬁé?gm% p%%ya
line DS i s changed t e high electric, tentla
Vféasﬁnb%%?%ﬁ%géé 8&e?8§?8ﬁsraﬁ@§§ gé?h % $ lgaPdriing

el ectric ofenti al and,_t he so Iectrlc
pStIQHFﬁﬁFOE/ T(]wftsh pt ﬁe Jat'e- 35 C13(: Ol'lvosl%ta% \1/ grder to

€
sust ai %ng oG8 taln 98 o e Yate

r 8§uPt Y EB% ?%r E%éfd 4 conp ensatlon proces
oar ”°§r?§e<?éf ¢ ec%eowev@er %Lyl dtuan%lg%? pecessary

power-supply age at el'ectric

23%@6%%%' Sy e%%%% ?h@h@'e 168 LVLREL 196 e e

ansi romoperating 1n a saturated

regien. ;l0.1he Gaseoh st he.fift h.enpedimentesidids not

voltage between the gate electrode G of the device
driving transistor T2 and the power-supply line DS, the
voltage appearing on the anode electrode decreases,
attaining the voltage asserted on the power-supply line
DS after the lapse of certain time. Then, in the course
of the threshold-voltage compensation preparatory process,
when the power-supply voltage asserted on the power-
supply line DS is changed to the high electric potential
Voo, a bootstrap operation raises both the gate electric
potential Vg and the source electric potential Vs with
the gate-source voltage Vgs sustained at a magnitude to a
certain degree. As a result, the threshold-voltage
compensation process cannol be carried out normally. It
is thus necessary to set the power-supply veltage alt an

electric potential that prevents the device driving
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necessary to lower the |ow electric potential Vss in
order to carry out the threshol d-voltage conpensation
process nornmally. Thus, the drive scanner 5 does not
have to be designed as a scanner good enough for

wi t hstanding high voltages. In addition, since &02pP0820
plurality of adjacent power-supply lines DS are
treated collectively as a group of power-supply lines
DS by nmaking use of a signal comon to the

power -supply lines GS, the manufacturing cost can be
reduced. FIG 17 is a timng diagram showing timng
cHAPPSISBPT a i S é’ﬁﬁéth%%t“i‘ r?plsé‘ujfélﬁta?ﬁ@ ULl ay
appar at us rovi ded by sent invention. I n order
Lo make Vhet%ef aﬁﬁsmgt}a@esferﬁrtg& FBROUEES o nder 8PAnd,

in the t el ements_ident.i cal
Wnteﬁefﬁaw *ffgepogﬁ BT DB ST SRERRCIAL LFE i ng
di agr FI G 3 for the i fth enbodi nent are
dSAoEed: Byc?]ﬁ]éy cuire ier BFeiiie ROt s A 91 erdhoe

E‘é@%‘%‘?s i R S e.s%'aﬁ%d%%ﬁd'daﬂ%ramg have

for At iC
th ram of _Fl or f.i
eﬁ%b e de? gi%g % scan er % 00 éa g f?ﬁew%thsti§dlng

d'h%g;%a%ﬁ?ﬁ § t%ﬁ’ aéé‘{ﬁ{‘l&{‘e Al 5 ?EQPA%%J7%§O§§E§§8111:

al ready set erhedi ate el ectric

pg&ﬁ@& %ﬁq llg eD%'%QQ'L?%%%gdrg%ﬂi %@§b§£9r ]a(group
ca l'aid on t same nmatrix row as one
oftggwer—supply lines DS by making use of a signal common
ro the power-supply lines DS, the manufacturing cost can
be reduced.

FIG. 17 is a timing diagram shcowing timing charts
of a sixth embodiment implementing a display apparatus
provided by the present invention. In crder to make the
following description easy to understand, in the timing
diagram of FIG. 17, elements identical with their
respective counterparts shown in the timing diagram of
FIG. 15B for the fifth embodiment are denoted by the same
reference notations and reference numerals as the
counterparts. The timing diagram of FIG. 17 for the sixth
embodiment is identical with the Liming diagram of
FIG. 15B for the fifth embodiment except that, in the
case of the timing diagram of FIG. 17, with the power-

supply 1line DS already set at the intermediate electric
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power -supply lines DS pertaining to the sane group is
turned on with the sane timng as each other scan |ine
W5. Also in the case of the sixth enbodi nent, the
power - supply voltage is changed fromthe high

electric potential Vcc to the ow electric potentig@oppgro
Vss in order to start the threshol d-voltage
conpensati on preparatory process. The change of the
power - supply voltage causes a coupling quantity to be
supplied to the gate electrode G of the device

driving transistor T2. Therefore, the anode voltage
Vacaknthel | voht, eméd tsiingatlevacel g durinngsthe Tl of each
t hreshol d-vol t age conpensati on preparatory process
accandinget®s t el sioxt henbadd mext - icam olge 2 rades soial Uher
than that in the first enbodinent. That is to say, the
alpsokuteuyal yiel ofest B¢ prodeivobd age tVa sameherdud tis
enbodi ment is greater than that in the first
efrpgdienent . wiThushe tdrevenanofiact asi agctosthoarmdse line WS.
reduced. In addition, in the case of the sixth

edbedi Aenthe wiade toe thewe i xt s uppiadiniend . DShal pedsly set
at the internedi ate electric potential. Vini., the
sisgRal Ysampt 9y ity ahsngedr Loere ofheddlh §éantrine WS

| aid on the sanme matrix row as one of the .
pHREEDEUpHI YT i e hesopeft &f Bif Fy RGerhéadaies gioup des
turned on with the sanme timng as each other scan |ine
WEC £08XS09PORZTr eshe tdeet Fhed FRAESaTAGE, P AR 1Fdrdtdd
of sustaining the power-supply voltage asserted on
tﬁg@ﬁ@ﬁér_gﬁﬁbpyapgﬁeofﬁ}he power-supply voltage causes a

coupling guantity to be supplied to the gate electrode G
of the device driving transistor T2. Therefore, the ancde
voltage Va of the light emitting device EL during the
threshold-voltage compensation preparatory process
according to the sixth embodiment can be made smaller
than that in the first embodiment. That is to say, the
absclute value of the anode voltage Va in the fifth
embodiment is greater than that in the first embodiment..
Thus, the manufacturing cost can be reduced. In addition,
in the case of the sixth embodiment, with the power-
supply line DS already set at the intermediate electric
potential Vini, the signal sampling transistcer T1 of each
scan line WS laid on the same matrix row as one of the
power-supply lines DS pertaining to the same group is

turned on with the same timing as each other scan line WS,
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at the internediate electric potential Vini can be

made shorter. As a result, the light em ssion period
can be mde |onger. Next, a seventh enbodi nent

i npl enenting a display apparatus provided by the
present invention is explained. The seventh S09pP0820
enbodi nent is also obtained to serve as an inproved
version of the first enbodinment. To begin with, the

t hreshol d-vol t age conpensati on preparatory process
carried out by the first enbodinent is revisited. The
t hreshol d- v e co ensatlon tory process is
sFﬁrF%ﬂCﬁﬁ% t Vﬁo lghpﬁmf p@ F? g% i S CRARgEd From
the hi gh el ect pot ent i the | ow el ectr.ic
pBLERET AFPRASS VéTlttgfget ﬁ%bgfb%%lon st P A"t T'aeistidreTPs
has turged of f st.at .this ¢ se,

b .

cﬁh%ﬁ? RGP B o ahbtle S1G0vade o T T
d EL t I

I 5 Oré?eregggcﬁo?g?ign &k glﬁo%e%u g %% perﬁ%é cah®bE

a&pgarh%g on t he anode el ectrode of the Ilght emtting

dévice BT t he threshold vol tage conpensation

br epar abgry. PLogessy, Theuanade YoLLpge, i i, o wsspiay

detern1ne e e ctric po ent i
t t f \Y} i
ORI L3R, ARSI e bt
p%@rbéumfy pYae %%nkslgh§py§%ﬁgaqmehh@o Qég@e as an

electric potential Vcc to the low electric potentia
improved version of the first embodiment.

To begin with, the threshold-voltage compensation
preparatory process carried out by the first embodiment
is revisited. The threshold-voltage compensation
preparatory process 1s started when the power-supply
voltage 1s changed from the high electric potential Vcc
to the low electric potential Vss after the signal
sampling transistor Tl has been put in a turned-off state.
In this case, & current flows from the anode electrode of
the light emitting device EL to the power-supply line DS.
Here, let reference nctation Va dencte the voltage
appearing on the anode electrode of the light emitting
device EL in the threshold-voltage compensation
preparatory process. The anode voltage Va 1s determined
by the gate electric potential Vg which appears on the

gate electrode G of the device driving transistoer T2
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Vss. If the resulting voltage Va is small, that is, if
the absolute value of the resulting anode vol tage Va

is large, the low electric potential Vss can be
increased by a difference corresponding to the
decrease in anode voltage Va. Thus, the anplitudgd®fygog
t he power-supply voltage asserted on the power-supply
line DS can be decreased. As a result, the

manuf acturing cost can be reduced. In accordance with
a conceivable driving method, in order to reduce the
anode voltage Va, it is conceivable to increase the

r efighentefelectitds pgpetrentibal yVodstadhs isdesenpbédfrom the
above, the anode voltage Va is deternmined by the gate
elheigtr e¢epot entpaleNg adhiveh appear slon clketgatepotential
el ectrode G of the device driving transistor T2 right
béfer.e Ihelpowersuduppbyvvbtdaege/a sschanged firadmitsheif
high electric potential Vcc to the |low electric
potentbablss. vallhuf the anodet vul taageieVaotangbeva is
reduced by increasing the reference electric

potadei akhyot gv 4 fedthe or eperehtel ‘Eestan eeporemisid by
Vofs is increased, however, the anode voltage Vol
appEaricAgenne t trer Hiswadengct ¢ odee ofegaski ght anode
emtting device EL also increases as well in the
SiVgR&RICW 7t e TPSces8e TRARSLTYGR Che tERghare iR lyY
process, the 110 S09P0820 anode voltage Vel may
urf@e$PPEbE §5eXe¥b Pt et RPESROT PP Vb I ta§e POt Agh *F t he

light emtting device EL. If the ,
deécreased. &5 & result, the manufacturing cost can be

reduced.

In accordance with a conceivable driving method, in
order Lo reduce the anode voltage Va, it is conceivable
£o increase the reference electric potential Vofs. As
described above, the ancde veoltage Va 1s determined by
the gate electric potential Vg which appears on the gate
electrode G of the device driving transistor TZ right
before the power-supply voltage is changed from the high
electric potential Vcc to the low electric potential Vss.
Thus, the ancde voltage Va can be reduced by increasing
the reference electric potential Vofs. If the reference
electric potential Vofs is increased, however, the ancode
voltage Vel appearing con the anode electrode of the light
emitting device EL also increases as well in the signal

write process. Thus, in the signal write process, the
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anode voltage Vel appearing on the anode el ectrode of
the Ilight emtting device EL undesirably exceeds the
threshol d voltage Vthel of the light emtting device
EL in the signal wite process, a driving current
flows to the Iight emtting device EL during theV%F0820
signal wite process, raising a problemthat the
nobility conpensation process cannot be carried out
normally at the sane tine as the signal wite

process. FIG 18 is a timng diagram show ng tim ng
chiatle vOlcaysananth eahads el | mlREBNthd: 2 dlisplay
apparatus provi ded gy the present invention. e
Se\aRthe embodi MBNt 1cNas oA f AL U6, d MeRLEN LN 1 pe
hori zontal selector 3 asserts a first reference

eleehki Gopoiential apWersiQ dhe s ahdlie Lide Slue of the
all ocated to light extinction processes. On the other

hangdntt bei borigzeptaleselech s i 3Assekl-s-as sggond
reference electric potential Vofs different fromthe

fithstsheferemoe @l eehel Copotgnti @)n tVers tetnd hesi gnal,

line SL. To put it in detail, the first reference
eliecthics pptentialceVeracasserd ed iy nbhevheshzontals to
sel ector 3 on the signal. line SL is higher than the

setendigef esrence rel eetite potentiral tYef sighs agdidd on,

the first reference electric potential Vers is not 111

SeeP082H, prealrer af banbt e st (tVeatmobiVibel compdiyation

where reference notation Vcat denotes the voltage

appeaerbagcomdthée carried out normally at the same time
as the signal write process.

FIG. 18 is a timing diagram showing timing charts
of a seventh embodiment implementing a display apparatus
provided by the present invention. 7The seventh embodiment
has a feature in which the horizontal selector 3 asserts
a first reference electric potential Vers on the signal
line SL allocated to light extinction processes. On the
other hand, the horizental selector 3 asserts a second
reference electric potential Vofs different from the
first reference electric potential Vers on the signal
line SL. To put it in detail, the first reference
electric potential Vers asserted by Lhe horizontal
selector 3 on the signal line SL is higher than the

second reference electric potential Vofs., In addition,

the first reference electric potential Vers is not
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cat hode el ectrode of the light emtting device EL
reference notation Vthel denotes the threshold voltage
of the light emtting device EL whereas reference
notation WVth denotes the threshold voltage of the
device driving transistor T2. Thus, the sevent hs50%P0820
enbodi nent has a feature in which the horizontal
selector 3 sets the electric potential appearing on

the signal line SL at the second reference electric
potential Vofs serving as a reference voltage for the

t hreshol d-vol t age conpensati on process in the sane
wayeaserhehdan rgte enodiVaBht ¥ YHE vitddéhdi yhare reference
el ectric potenti al VSi% representing a gradation in

t Betasapp Wagt Aenatest Fhet Vehbiih memeaginghen the
additional first reference electric potential_Vers
sEPFPRECaslacVitdeagd ther LLHRt | §TYHT 1E%t AREEFONET/
process. In addition, in accordance with t drj
MECAEE S RABWRC T3 e EPRL NG ot Y ridih &Pff—ﬁﬁ&oyi ‘é‘?i
first reference electri.c otential Vers e

[ &FEr SRERT CFBE TN BUEAEI B TS arfd SEHE"Cs

vi deo-signal electric, potential Vsi re serted aQn
{HERSPERATCF | TS STTa HOL S BguatEe Ehdg aray  Snuiier 4t od
in this gentgace in order to sequentially changes the
el"¢GPPi-¢-pbt ential . appearing on the signal. 112
S09PCB20,, line, SL. |If the peri. e e d.of ..

t he thrégﬁgrdihﬁoﬁﬁveHEh oSl %nQ %Q@ n Eég% ﬁ%eWthh

age conpensati on process an
S%%%thggigggtgiQQﬁkctor 3 sets the electric potential

0

seeand,.

appearing on the signal line SL at the second reference
electric potential Vofs serving as a reference voltage
for the threshold-voltage compensation process in the
same way as the first embodiment, the video-signal
electric potential Vsig representing a gradation in the
same way as the first embodiment or the additional first
reference electric potential Vers serving as a voltage
for the light extinction process. 1In addiltion, in
accordance with the driving method shown in the timing
diagram of FIG. 18, the first reference electric
potential Vers, the second reference electric potential
Vofs and the video-signal electric potential Vsig are
asserted on the signal line SL in a sequence they are
enumerated in this sentence in order to sequentially

changes the electric potential appearing on the signal
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wite process (and the nobility conpensation process)

is to be taken into consideration, this sequence of

the first reference electric potential Vers, the
second reference electric potential Vofs and the

vi deo-signal electric potential Vsig is desirablS€2F0820
However, the seventh enbodi nent is by no neans

limted to this sequence. In addition, used as a
voltage for the light extinction process, the first
reference electric potential Vers nust be smaller

h wh
ndLBe] Oh ekt “HenbEEE"d ﬂ%@%%@gé Siper tﬁ& o Ehbe o
t hod | ectrode .of th
o3 ol Lo A LR LU et ﬁoc% Sanal
|t f th h d EL. whe
rdréren 20t ot B Ve dbnbt v TG LRPEARDI V81 PAgd®

of t geV|ce %fb%h@%f%f nS|st3¥hTzseg%$%§éso§q: say,

the rel a |on nust

sal, %EI edec 10, addy ec%P tgoté&ela%e‘(z%%h \}g?ogém

thé firs re erence e potential s nmust be

hlr%t?fg%%ﬁp@nefé@;ﬁ%c eﬁ@% ALEhLI 9%%% e&\;n%'

e relations ers

el(ewe@&c Mgl 4 Vtsmg MIShe D& RAL Sfﬂ{&geve’:rl Gepl9 is
timng dpagran1referred toin detailed 113 S09PCB20

d%%%&h?h'é%béﬁlﬂgﬁ%rag'Bpsngaﬁédﬁgiﬂyﬁitgﬁ the seventh
enbodi nent. The operations explained in detail by

sequence.

In addition, used as a voltage for the light
extinction process, the first reference electric
potential Vers must be smaller than the sum (Vcat + Vthel
+ Vth) where reference notation Vcat denotes the voltage
appearing on the cathode electrcde of the light emitting
device EL, reference notation Vthel denoted the threshold
voltage of the light emitting device EIL whereas reference
notation Vth denoted the threshold voltage of the device
driving transistor T2. That is to say, the relation Vers
£ (Vcat + Vthel + Vth) must be satisfied. In addition, in
the seventh embodiment, the first reference elecltric
potential Vers must be higher than the second reference
electric potential Vofs. Thus, as a whole, the relations
Vofs < Vers £ {(Vcat + Vthel + Vth) must be satisfied.

FIG., 19 is a timing diagram referred to in detailed
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referring to timng charts shown in the timng di agram
of FIG 19 are operations focused on pixel circuits 2
provi ded on one of the rows of the matrix in the
seventh enbodinent. The tim ng diagramof FIG 19
shows timng charts representing changes of the gpgppg2y
el ectric potentials of the input signal appearing on
the signal line SL, the power-supply voltage

appearing on the power-supply line DS, the contro

si gnal appearing on the scan line W5, the gate

el ectric potential Vg appearing on the gate el ectrode
Gdebctrhprtlevi ¢ ardraitigntr anst stdrodk2 bgndht heeveour ce
el ectric potential Vs appearing on the source
ekabtrddenS. ofThehepdewt tcendraxdlagnedangi s iori Ty As
described earlier, the control signal appearing on the
scafickic hey B i Sirsupgplchedts oslhdren gat ehel setninded ofgnane of
signal sanpling transistor Tl1. First of all, the |ight
eXtiGnct Ponrpracesd licss Sparsed wthen xefecsirgnats 2
sanpling transistor T1 is put in a turned-on state,
alPrewi At tre $19 sif rtépPereneec el €t mia¢ rigotentlhicl sapmsrgh
to be supplied to the gate el ectrode G of the device
derprAgneransiTdeoF 1N ALl afesEr Bedlearly ethovs reming
first reference electric potential Vers is |ower than

t k82&hifm BEPINE At WodBaV8Et age Weart1&Rd L ReP? Hidsidisd of
11d SQ9PCB20 voltage Vthel of the light emttin

défrce Bt ahl?the APRFESHBP d°Volttage PR of "t hiehdevicce

driving transistor T2. , ,
power=supply voltage appearing on the power-supply line

DS, the control signal appearing on the scan line WS, the
gate electric potential Vg appearing on the gate
electrode G of the device driving transistor T2 and the
source electric potential Vs appearing on the source
electrode S of the device driving transistor T2. As
described earlier, the control signal appearing on the
scan line WS is supplied to the gate electrode of the
signal sampling transistor TI1.

First of all, the light extinction process is
started when the signal sampling transistor Tl 1s put in
a turned-on state, allowing the first reference electric
potential Vers to be supplied to the gate electrode G of
the device driving transistor TZ. As described earlier,
the first reference eleciric potential Vers is lower than

the sum of the cathode voltage Vcat and the threshold
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Thus, the first reference electric potential Vers is
supplied to the the device driving transistor T2 and
puts the device driving transistor T2 in a turned-off
state which does not allow a driving current to flow.
The Iight extinction process is ended when the sit§Ragzo
sanpling transistor Tl is put in a turned-off state.
After the | apse of certain time, in a threshol d-

vol t age conpensation preparatory process, the power-
supply voltage is changed fromthe high electric
potential Vcc to the low electric potential_ Vss. Since

t FelFevat e lverds thevbiaht £uidtiisni day i the arfote the
voltage  Va of the_ |ight emtting device EL during the .
LhhESROTHY Ol 'Cdife CHBEEART ORVPFepr HUOYYy (FPaGessor T2
becones snmaller than that of the first enbodi nent as

deBEFi b eariSter s TeTHATE | 49U 'S4y POHABY absof Ute WVal ue
of the anode voltage. Va becones relatively | e.
TRERPLAFS o0 48 [ARe8=di o cUrtand EFARSLTHer 12 Hid puts
p r-supply, vol.ta i S _chan from the Lo | ectri
P PP en R OBt R r e o TRt e

Vee. Subsequently, after the |apse of certain tine,.
wTRCER e gr A8 SLsterd Aeatet RE LR g rione
l.e

a
reLetenee, eLeql LG ROLERLL Al Of Sl N Rl ONAL,SATR) | N

1NCT 1 on .ﬁ'r .
transi stor I'S put 1n a urned-on s ei1n

115, 509P020, swpply Lhe, secqd Lafieceges el ectric

tet s to” the gate electrode of the device
dr|V|ngEﬁﬂ%@S%§Eoiaﬂg% of certaln time, in a threshold-

voltage compensation preparatory process, the power-
supply veltage is changed from the high electric
potential Vec to the low electric potential Vss. Since
the relation Vers >» Vofs is satisfied, the ancde voltage
Va of the light emitting device EL during the threshold-
voltage compensation preparatory process becomes smaller
than that of the first embodiment as described earxlier.
That is to say, the absclute value of the anode voltage
Va becomes relatively large. Then, after the lapse cof
certain time, the power-supply voltage 1s changed from
the low elecitric potential Vss back to the high electric
potential Vceo. Subsequently, after the lapse of certain
time, with the signal line SI sustained at the second
reference electric potential Vofs, the signal sampling

transistor Tl is put in a turned-on state in order to
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If the gate-source voltage Vgs appearing between the
gate and source el ectrodes of the device driving
transistor T2 is increased to a value not smaller

than the threshold voltage Vth of the device driving
transi stor T2 when the signal sanpling transistofgckpggzo
is put in a turned-on state, the threshold-voltage
conmpensati on process can be carried out normally
thereafter. Thus, the signal wite process and the
nobi l ity conpensation process can also be carried out
as well after the conpletion of the execution of the

t breshgl dhyok¢tagel cofpersati eheprooessitehitnall yof4 he
light emtting device EL is driven to emt light in

t hée pbeght e eatissidn Stodt ehkotibowrngltivengi grahswstide T2.
process and the nobility conpensati on process. Let us
t Hifnlkkhef gehe-severt vodibodi Heat apheriting begsecnfthidhaate
seventh enbodi ment, the first reference electric
petenticak c¥er ke i gites cfanheheéeseeod vdher engesistor T2
el ectric potential Vofs is used as a |ight extinction
eliéctpreepbEentd al .vadsieanpésale 1 hd "amodieev ol f ageo Ma
appearing on the anode el ectrode of the light emtting
dePiLEGEL VElr P h-tsh el stRrés Rl Ui vd | tage iebapehsdativhn the
preparatory process can be made smaller than that of
tﬁégnﬁﬂr§?méﬁ%%%i?ﬁﬂﬂs%ﬁ¥o&e§érPﬁeauéa%Pi%r?uqﬁﬁﬁ‘Q%;%ﬁ?ter
sa){]ie 116 SO09PCB20 the absol ute val ue of the anode

voiPfagB T va et b fiside COFBFRET VEPY REAISGES SRRcke tFyrried

anode volt§9e Va durin% the , ,
cut normally thereafter. Thus, the signal write process

and the mobility compensation process can also be carried
out as well after the completion of the execution of the
thresheld-voltage cempensation process. Finally, the
light emitting device EL is driven to emit light in the
light emission staté foliowing the signal write process
and the mobility compensation process.

Let us think of the seventh embodiment. In the
case of the seventh embodiment, the first reference
electric potential Vers higher than the second reference
electric potential Vofs is used as a light extinction
electric potential. As a result, the ancde voltage Va
appearing on the anode electrode of the light emitting
device EL during the threshold-voltage compensation
preparatory process can be made smaller than that of the

first embodiment as described earlier. That is to say,
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t hreshol d-vol t age conpensati on preparatory process can

be nmade relatively small, the threshol d-voltage

conpensati on process can be carried out normally. It

is thus possible to give a uniformimage quality

havi ng neither unevenness nor image cords. In S05P0820

addition, since the threshol d-voltage conpensation

process can be carried out normally, it is not

necessary to lower the |ow electric potential Vss.

Thus the drive scanner 5 does not have to be designed
a scanner good enoagh for w thstanding high

VoPEaBEc T TapoP t AT “srice a o df 1y e nece
adj acent power - supp nes DS are treated
ajﬁﬁsamﬁvf PP Yacd ol sRere’ SabAdr | e zpane
g 5 of, a signal conmmpn to the power- S%?
bt &Olatarg@sglof“peflﬁ%t%Lﬁ%&aﬁﬁtﬁéy BE SR oo be
red ced FIG 20 is n owing tim
cws?ste%?th‘ﬁe% sheR Senb Bl e St ﬁﬂﬁ?%%@%ﬂ%%&%ﬁn

apparatus rovi ded .oy the pr t inventi
e| gﬁtcﬁs'sen%o% en arrﬁe& PBbi dn%eﬂ " U chlsué’ gf)SE’lble

S provi 't he™ pur
ving, the nal write ocess of n
Vi e% S|gnaf éf H%gpogen%P%fﬁl nel?%%rgF@vﬁnneS5

%oglgga ?p f or E% aéﬁﬁéﬁy% e%hg Q%mgﬁagr?pagc

e sign FOCGSS IS étar

%gﬁ%%g% EI&@%J ahsbguéa Xeoel O%Enﬁgrﬁgll 1t is

state y na Ing use of a contro

C%@eﬁéggséﬁﬂ% 193L¢ %h@ciéﬁdeeie%ftrfl%epékgﬁé‘ial Vss.

sanpl 1 ng transi stor Ti
Thus, the drive scanner 5 does nct have to be designed as

a scanner good enocugh for withstanding high voltages. On
top of that, since a plurality of adjacent power-suppily
lines DS are treated collectively as a group of power-
supply lines DS by making use of a signal common to the
power-supply lines DS. As a result, the manufacturing
cost can be reduced.

FIG. 20 1s a timing diagram showing timing charts
of an eighth embodiment implementing a display apparatus
provided by the present invention. The eighth embodiment
is provided for the purpose of improving the signal write
process of stcocring the videc-signal electric potential
Vsig in the signal holding capacitor Cl. As shown in the
timing diagram, the signal write process is started when

the signal sampling transistor Tl is put in a turned-on
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t he power-supply voltage asserted on the power-supply
line DS has been changed fromthe |ow electric

potential Vss to the high electric potential Vcc and
the input signal asserted on the signal Iine SL has
been set at the video-signal electric potential Msi@gro
upon conpletion of the execution of the

t hreshol d-vol t age conpensati on process. At the sane
time as the signal wite process, the nobility
conpensation process is also carried out as well to
conpensate the drain-source current Ids flow ng

t hrraghbl hezdevd 6 cdisviengoht 6B stz 1T2oh0ected to the
variations of the nobility of the device driving

t ranei st et F2dd radmtHer anghsl osartol trrAanskstOstod el after
ei ght h enbodi nent has a feature in which the

hatiez pntval - sebeict oro L3 agepkeyedtéd drhitheepbedr remtply
asserts a first video-signal electric potential Vofs2
allsee Péphesemémghangedddtrbontiand v sdeohdic potential
vi deo-signal electric potential Vsig serving as a
sécendogrhdahion eclelcgctici popeteimi dlccs@gdentaltyutand
alternately on the signal line SL in addition to the
sedondlr efeeehee oreltéet piionpodt bing AL Vetsband thle at the
first reference electric potential Vers. The first
vivddeospgnakl et atriie petential Vaof $Popscsipptt v tF
the signal holding capacitor C in 118 SO9PC820 order

t &hst recrhect i Pistthe déseshghdt velieder icempatent it
Vofs2 in the signal holding capacitor C in the
SHLESEEEd At the same time as the signal write process,

the mobility compensation process is also carried out as
well to compensate the drain-source current Ids flowing
through the device driving transistor TZ for variations
of the mobility of the device driving transistor T2 from
transistor to transistor.

The eighth embodiment has a feature in which the
horizontal selector 3 employed in this embodiment asserts
a first video-signal electric potential VofsZ also
representing a gradation and a second video-signal
electric potential Vsig serving as a second gradaticn
electric potential sequentially and alternately on the
signal line SL in addition te the second reference
electric potential Vofs and the first reference electric
potential Vers. The first video-signal electric potential

Vofs2 is supplied to the signal holding capacitor Cl in
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first signal wite process by way of the signa

sanpling transistor Tl which is turned on by a

control signal appearing on the scan |ine W5

connected to the gate electrode of the signa

sanpling transistor Ti. Then, the second video- si%gRAL20
el ectric potential Vsig is supplied to the signa
hol di ng capacitor C in order to store the second

vi deo-signal electric potential Vsig in the signal.
hol di ng capacitor. C in the so-called second signa

i \ ignal_.s LL .
A TSR 2L LD AR BIBL LD oo
shanah apPeari g, on hREq;REA0AdNG dtBer The BODILLIN, 1eq
conpensati on process according to the “eighth

crodnenh i Saplapiedsly colal) bl SATS {Agitos

21 showscbimng,gharts ofi pixel, Gy Uihg:2,0Ny 1
matri x row corresponding to one stage cited before.

Th@pehir Th§Yodi @gr am:0f 1 i fk Gis 240830 cshews: td NG
charts of the gate electric potential Vg appearing on

t ke egatBdec eb £CEHOUG oBa0f shhe1 deyiGa rdhikyLPgrt I aRshat Ofpe
T2 and the source electric potential Vs appearing on

t Recsaur ¢ede® LiGd=0de 180t & heodamice dehYiNg supplied
transistor T2 on a common time axis along with the

t it Agechagts) ofolldneqlEpSOOREB2N iinnpUbesi Ghadtore the

asserted on the signal line SL, the power- supply

vektage assesieidiren thecponerpsuppliyll veegDSh atk signal
holding capacitor Cl in the so-called second signal write
process by way of the signal sampling transistor T1 which
is turned on by another control signal appearing on the
scan line WS.

The mobility compensation process according to the
eighth embodimant is explained in detail by referring to
a timing diagram of FIG. 21. The timing diagram of
FIG. 21 shows timing charts of pixel circuits 2 on one
matyix row correspconding to one stage cited before. The
timing diagram of FIG. 21 also shows timing charts of the
gate electric potential Vg appearing on the gate
electrode G of the device driving transistor T2 and the
socurce electric potential Vs appearing on the source
electrode S of the device driving transistor T2 on a

common time axis along with the timing charts of the
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the control signal asserted on the scan line W5 in
order to nake the follow ng description easy to
understand. The input signal asserted on the signa
line SL can be the new first video-signal electric
potential Vofs2, the first reference electric S09pP0820
potential Vers, the second reference electric
potential Vofs or the second video- signal electric
potential Vsig. As described above, the new first
vi deo-signal electric potential Vofs2 also varies in
accordance with the gradation..Essentiallﬁ, i n order
t dnpeEnalpyakarsseroee PRethaobidialy ldofpéhsathdrPower-
process on all gradations, it is necessary to supply
t FEPPRBUY O T YAl PAVILRE ANt FRF P SChaPPPeY eat &t %Jy) ag
external conponent. to the signal sanpling transi st or
Tithen CPREr e ghidladr iPEEpr 8e eSS . theHG\wever 1N Ul i order
scheme is costly. In order to solve this Eroblen1 inTh
thé Bake bhe el gRendePRE oL IR7Y EBnPeNShT T - The
process i s carried o%; at two stages .in ?rd§£ tot
ndPREE §1837t A GIRT eOﬁDEP?i?§8Qé§W§éﬁ§a§loﬁ Process
on all_.gradations., Thus, .the eighth doe o% adapt a
OOt GAPAE D0 Suigh BT He T L ghar*2 ho g a
timng chart created by an_external.  conponpent to ,the
SIGHAL SRRBITHG CranbiePoro T i & NS Ior ghar W1 TE! L2o
SQ9PCB20 process. |In.accordanc i th, the_elghth
. Ry L8 deo~

erﬁ?g&rﬁgﬁ?, egeé(f orrlé: goten 1la aVOFS Végl" [ e 20

signal electric potential Vsig. As described above, the

new first video-signal electric potential VofsZ2 also

varies in accordance with the gradation.

Essentially, in order to normally carry out the
mobility compensation process on all gradations, it is
necessary to supply the inpul signal having a timing
chart created by an external component to the signal
sampling transistor T1 in the signal write process.
However, such a scheme is costly. In ordex to solve this
problem, in the case of the eighth, the mobility
compensation process is carried out at two stages in
order to normally carry out the mebility compensation
process on all gradations. Thus, the eighth does not
adopt a configuration for supplying the input signal
having a timing chart created by an external compconent to

the signal sampling transistor Tl in the signal write
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signal wite process is carried out, the first video-
signal electric potential Vofs2 reflecting a desired
gradation is supplied in advance to the gate el ectrode
G of the device driving transistor T2 in a nmobility
conpensation process. In this case, it is necessadpP§20
determ ne the magnitude of the first video-signha

el ectric potential Vofs2 and the timng to supply the
first video-signal electric potential Vofs2 in advance
so that the nobility conpensation process is

p%&%%rggd conpletely at the sane tine as the actua
signaF Wite process instead of conpletely carrying
out OnlYU¥ %:oggghkétMiEQ %p%%%%%ﬂ RLSS, ﬁ%ﬁn&nb% Bse a
way, the no filty conpensati on “process is carried bt

a&(;\‘%@l%?ﬂr?@pﬂfbce%d% %grﬂé@\% 11h,)e/ tﬁ%bl{lﬂrgy vjtdeoon—-

conpensati on process to nor na carried ou

Il dat i Lol it facturi . t
algh gradat L ons;. p%L@qg_hghF?%Df%%ﬂ%%lalﬁ gf&@%rce%s

can "be further |owere IS a cross-sectiona

di;agram showi ng,.a i%ﬁphﬁagd%{l{é quy %ieogﬁ% N8t roce G
2 enp

thin-filmpixel Circuit oyed I n e display

apRakat UgePfavidad by {he,presentr, ipvenkion: dhat is
to say, FIG 22 is a diagramshow ng a nodel cross

SQ@RF@ﬂsQ{ioﬁiﬂyd@@ssCirfﬂ“ﬂhﬂ% cheatl ed O alkcessary to
i nsul ati on substrate. As shown in the cross-secti ona

12%+:509PG820:= di-agnamiet e Pixedi G euhbo2:ifcd udes a

transi stor section having a plurality of transistors.

| eitheret 0SStential Vofs2 and the timing to supply the
first video-signal electric potential Vofs? in advance so
that the mobility compensation process is performed
completely at the same time as the actual signal write
process instead of completely carrying out only the
mobility compensation process. In this way, the mobility
compensation process 1s carried oul at two stages in
crder to allow the mobility compensation process to be
normally carried out on all gradations. In addition, the
manufacturing cost can be further lowered.

FIG. 22 is a cross-sectional diagram showing a

typical configuration of the thin-film pixel circuit 2
employed in the display apparatus provided by the present
invention. That is to say, FIG. 22 is a diagram showing a
model cross section of a pixel circuit 2 created on an

insulation substrate. As shown in the cross-sectional
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sectional diagram however, the transistor section is
shown as only one TFT (Thin Film Transistor) . The
pixel circuit 2 also has a capacitor section

i ncluding the signal holding capacitor C and a |ight
emtting section including the |ight emtting dewicees2o
EL. By carrying out a TFT process, the transistor
section including a plurality transistors and the
capaci tor section including the signal holding
capacitor C are created on the substrate. Then, the
light emtting section including the light emtting
devipeeaEL §ie origatledioveitt hel 1 aisissBorraeett'or and
the capacitor section to forma |am nated stack. An
adhesige hayerd is NER1EBY nell o e tPEGht Bhitei AGOSST
devi ce. Subsequently, a transparent opposing substrate
i seceieptbd b ide AGNEEPVe Py rrGi5PM A FFHE™ 13
panel . The di splay apparatus_provi ded by the present

| FReNPi o ek Hie Hhe (SRapefof® éfrfaina?ﬂ%%br ay frofair&!

i ke one shown in a diagramof FIG. 23. In the flat
GFSBPRY odtl ) " piEPEarT by” SERtish 1or ¥ eheatd on
tge insglftion sub%;Eate Fya%gtegggajn% §%§§£ section
ciPrgliRt sP2 t 1Y FoHRE Spixel | AWhtT iX9 As “Hesct T hetf
| Rart SRR TR BB AR STERaT K ch P Fapearfor T °
R ML 122 PSPt arann on
a%&% s%g g%QQﬂ%ﬂ%hﬁpcg%ggﬁEgg gébéﬁ%daigkﬁghing the
signal holding capacitor Cl are created on the substrate.
Then, the light emitting section including the light
emitting device EL is created over the transistor section
and the capacitor section to form a laminated stack. An
adhesive layer is then formed on the light emitting
device. Subsequently, a transparent opposing substrate is
created on the adhesive layer to form a flat panel.

The display apparatus provided by the present
invention can have the shape of a flat display module
like one shown in a diagram of FIG. 23. In the flat
display module, a pixel array section 1 is created on the
insulation substrate by integrating pixel circuits 2 to
form a pixel matrix., As described earlier, the pixel

circuits 2 each have an organic EL light emitting device,

the signal holding capacitor Cl as well as thin-film
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matrix section is covered by an adhesive |ayer on

which a opposing substrate made of typically glass is
attached to formthe flat display nodule. If

necessary, the transparent opposing substrate can be
provided with a color filter, a protection fil msQ3@0a2o
light shielding filmto nention a few The flat

di spl ay nodul e can be provided with for exanple an

FPC (Flexible Print Grcuit) to serve as a connector

t hrough which signals are exchanged between the pixe
array section 1 and a unit external to the display
nﬁ&épéjsﬁﬁﬁﬁcﬁ%ﬂﬂ%&fvﬁpﬁér%?%spkﬁ%%HQ£§6Yb§e?ﬁ§“bﬂeseﬁ?enf
i nvention descri bed above has the shape of a flat

dit8f1 By* < patei 2 ¥uiiech P8 ?erri’n]r%%/ercFi]eﬁr&dvEPl Bty o‘flxel

el ectronic _jnstrunments guch a digital canera,

nBeBbik e Shat “Copiter & cUTI P phine ‘ghargeh a
d | a t ded
Z?@?gﬁggﬁr%ﬁ ol 30 £ ot T Ghi'ay ShaRE Ea pened o

Ormyggel th%ﬁglﬁctronégloln§trugggt§dyseqiln a
varlety of "¥i el t6Yserve as 4 |sp ion for

d | f ti d h
S T S '"Heeng.r Bt g
e'c%%ﬁsoﬂﬁé{m [ WIBAL 0% QePer ALaG, LN LD, MR i)

as a resu of opérations carrie mal n

SQ%E’?FSZQ m llton Lypigal #lect %mdgs% Iz rgc![g.ﬂt c%%CBe

npl oyi ng t di'splay apparatus pr
pb%%@@&e&”ﬂf%ﬁ'fﬁl %%aﬁple an FPC (Flexible Print Circuit)

to serve as a connector through which signals are
exchanged between the pixel array section 1 and a unit
external to the display module.

The display apparatus provided by the present
invention described above has the shape of a flat display
panel which i1s employed in a variety of electronic
instruments such a digital camera, a nctebook personal
computer, a cellular phone and a video camera. The
display apparatus provided by the present invention as a
flat display panel can be employed in the electronic
instruments used in a variety of fields to serve as a
display section for displaying informaticn as an image or
a video. The informaticon has been input to the main unit
of the electronic instrument or generated in the main

unit as a result of operations carried out by the main
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flat display panel are explained as follows. A typica
exanple of the electronic instrunent is a TV set.

FIG 24 is a diagramshow ng a squint view of the
external appearance of the TV set to which the present
invention is applied. The TV set enploys a video ggspogso
di splay screen section 11 which typically includes a
front panel 12 and a filter glass plate 13. The TV

set is constructed by enploying the display apparatus
provided by the present invention in the video

di spl ay screen section 11. FIG 25 shows squint views
ofintthe diygiitcall eapetactic Whitchirkhe s peesie ndmp inwenti ohe
is applied. The upper figure shows a front side of

t hesdigiyt abpoanersa pvberdas bthechd ouersehicginecshionws & a
rear side of the digital canera. The digital canera

i fckuddssahay nege: lpiackupzpensnyed 49 dshi lobkEght em tting
section 15, a display section 16, a control switch, a
menu swii dlyranedlaeghupierobutteorle9troThe digitualent is a
canera i s constructed by enploying the flat display
paiekepr oiided 24y ithe prasemt shwwénti ansqwintheziew of the
digital canera as the display section 16. FIG 26 is a
diexgjreann s howb ey anasq@itnthei Bw oft tive whﬁ@heb]@%kpresent
personal conputer to which the present invention
appleadicThes notebesk persditalsecorpat ey s ehplislps élﬁﬁﬂﬁy
124 SO09PCB20 wunit 20 which has a keyboard 21 to be
OPEFaERASHYTIHR IUsehifEr LERt €t iy ‘Charatfef sTERn Y menel

main unit 20 and a _
12 and & filter glass plate 13. The TV set is constructed

by employing the display apparatus provided by the
present invention in the video display screen section 11.

FIG. 2% shows squint views of the digital camera to
which the present invention is applied. The upper figure
shows a front side of the digital camera whereas the
lower figure shcows a rear side of the digital camera. The
digital camera includes an image pickup lens, a flash
light emitting section 15, a display section 16, a
contrel switch, a menu switch and a shutter button 189,
The digital camera is constructed by employing the flat
display panel provided by the present inveniion in the
digital camera as the display section 16.

FIG. 26 is a diagram showing a squint view of the
notebook personal computer to which the present invention

is applied. The notebook personal computer employs a main
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di splay section 22 included in a nmain-unit cover for
di spl ayi ng an i mage. The not ebook personal conputer is
constructed by enploying the display apparatus
provided by the present invention in the persona
conmputer as the display section 22. FIG 27 show§2ats8zo0
portable termnal to which the present invention is
applied. The left figure is a diagramshow ng the
front view of the cellular phone in a state of being
al ready opened. The right figure is a diagram show ng
the top view of the cellular phone in a state of
b&rA§ %%HV‘éFﬁ%édkeYﬁ%a%QﬂiiHQ%'bﬁh@ﬁ%r%ﬁ%¥&¥§th§n
upper case 23, a lower case 24, a |link section 25
WHPER 8T erhlr%}élg sharsprays det ttihgnmg6? a2t spl &9 @b-
section 27, a picture |light 28 and a canera 29. The
cEFFRLAY i)?}%trfé’”i §206H§H%%f{1 ed bgy H@ﬁﬁr&i}ﬁﬁgc‘{"ﬁ%r di%pl ay
ppar at us provi ded by i nvention in the
8%8?5}1%&0% lér?gtehe ﬁf 450586 POFT 26 adrBr ohe'

vi deo ca

b- h
%ﬁg‘%ﬁsﬁ%%%f“ Bhe7 pven i Grs ?fﬁ%sp%atuwemmﬂss
% Egetgﬁl gﬁi 1nven@3090q¥ %9 %stgg e Hg%:len%he

ng an’1 mage, a art/stop sw
ni Provi.ded on the 125 SO9P0820 front face
nglfh9a¥ d%gnéghéra the image-taking |lens 34

g;' entedjcn bhe forvard, A eqtl Q0 h$nd &N, taking

present invention is applied. The left figure is a
diagram showing the front view ¢f the cellular phone in a
state of being already opened. The right figure is a
diagram showing the top view of the cellular pheone in a
state of being already closed. The cellular phone employs
an upper case 23, a lower case 24, a link section 25
which is a hinge, a display section 26, a display sub-
section 27, a picture light 28 and a camera 29. The
cellular phone is constructed by employing the display
apparatus provided by the present invention in the
cellular phone as the display section 26 and/or the
display sub-section 27.

FIG. 28 shows a video camera to which the present
invention is applied. The videc camera employs a main
bedy 30, an image pickup lens 34 for taking an lmage, a

start/stop switch 35 and a monitor 36. Provided on the
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i mage of a photographi ng subject |ocated in front of
the main body 30. The video canera is constructed by
enpl oyi ng the di splay apparatus provided by the
present invention in the video canera as the nonitor
36. The present application contains subject mattgropogro
related to that disclosed in Japanese Priority Patent
Application JP 2008-144359 filed in the Japan Patent
Ofice on June 2, 2008, the entire content of which is
hereby incorporated by reference. It should be
understood by those skilled in the art that various
nodbhiccattonst tdanviidabi oasersubshecanbigrat bbivsy anchs 34
al ternations may occur depending on design
requienepents @nd fotherdf dctersiamsiof ar lasst hey gieing an
within the scope of the appended clains or the

egoigal efta plieraofrhif2@ SOIRCBR0.cAAHAT |8 CLALMVED [t8e
1. A display apparatus conprising: a pixel array
seetihohedandd dr TeEnyldectdaonya wherenpt sadtepibyel

array section resenbling a matrix of pixel circuits
hagrdpghat thnesispdel pabdrastdig ofideleby chheinmse st
said matrix and scan lines each laid as one of the

r oW estisai B nehd i deporere sappl yFHe Regiparaffel to
said scan |ines,

The present applicaticon contains subject matter
related to that disclosed in Japanese Priority Patent
Application JP 2008-144359 filed in the Japan Patent
Office on June 2, 2008, the entire content of which is
hereby incorporated by reference,

It should be understocd by those skilled in the art
that wvarious modifications, combinations, sub-
combinations and alternaticns may occur depending on
design reqguirements and other factors insofar as they are

within the scope of the appended claims or the equivalent

thereof.
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each of said pixel circuits is |ocated at an

i ntersection of one of said signal |lines and one of
said scan lines, said driving sections are a signa
selector, a wite scanner and a drive scanner, said
signal selector is a section configured to asserst02§0820
driving signal having an electric potenti al
representing a gradation or a reference electric
potential determned in advance on said signal |ines
each laid as a colum of said matrix, said wite
scanner is a section configured to assert a control.
sﬁaﬁ£|1%ﬁ3%%ﬁﬁﬁé&§h lines each laid as a row of said
matrix, .said drive scanner is a sectioon configured to
assert a ‘powe?: PP yEVOFeage CHENGiTg' S rom a hi gh
127 SO09PC820 .electric potential to a |ow electric
potenti & “arfér AAF &Y y*n $Ri'd *BSwer - suppl y | i nes each
| ai d as(Fj_Line Bgéallel to said scan |lines, each of

sai d pi xé*"¢i'Pcirts T'ricl Udes 4 signal sanpling

transi star, 2.devigce driving transhstor, asignal oo
hol di ng "capacitor, an a 1ight ém n evice, "a

SB?QEEigingaég H%%r%§8£a£ef{gégﬂé%€%fl%?&dagiégg“of the
columns of said matrix and scan lines each laid as one of
the rows of said matrix, power-supply lines parallel to
said scan lines,

each of said pixel cilrcuits is located at an
intersection of one of said signal lines and one of said
scan lines,

sald driving sections are a signal selector, a
write scanner and a drive scanner,

said signal selector is a section configured to
assert a driving signal having an electric potential
representing a gradation or a reference electric
potential determined in advance on said signal lines each
laid as a ceolumn of sald matrix,

sald write scanner is a secticn configured to
asserl a control signal on said scan lines cach laid as a
row of said matrix,

said drive scanner is a section configured to

assert a power-supply voltage changing from a high
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sanpling transistor is connected to one of said signa
i nes whereas the gate el ectrode of said signa
sanpling transistor is used as the control term na

of said signal sanpling transistor and is connected
to one of said scan lines, a specific one of curgephsso
termnals of said device driving transistor serves as
the drain electrode of said device driving transistor
whereas the gate el ectrode of said device driving
transistor is used as the control term nal of said
device driving transistor, said drain el ectrode of
saildcdevt ceottrinsiang tot rahsw st bectiisiccoppneottdlt o one of
said power-supply lines whereas said gate term nal of
saldedeyteky dri Waigl pbranssspoly ilsineenrechetati® ddhe
other current termnal of said signal sanpling

t Lansi phoa]1dR8SGIROB20ant henet her one of said
current termnals of said device driving transistor
serves as@uaicd seuriceletkbctinoye tsofinsdiudedevi ce
driving transistor and is connected to said |light

em tting device, skaial sisgwalk ol déngf apacitor is

wi red between said gate and source el ectrodes of said
devi ce drivinga f¢ansd striovingi Esensistatd,, when an
operation to put said signal sanpling transistor in a
turned-on state Hydmakingddise sppacitor, and

a light emitting device,

a specific one of current terminals of said signal
sampling transistor is connected to one of said signal
lines whereas the gate electrode of said signal sampling
transistor is used as the control terminal of said signal
sampling transistor and is connected to one of said scan
lines,

a specific one of current terminals of said device
driving transistor serves as the drain electrode of said
device driving transistor whereas the gate electrode of
said device driving transistor is used as the control
terminal of said device driving transistor,

said drain electrode of said device driving
transistor 1is connected to one of said power-supply lines
whereas saild gate terminal of said device driving
transistor is connected to the other current terminal of

said signal sampling transistor,
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said control signal is carried out after said high

el ectric potential has been asserted on said

power -supply line and said reference electric

potential has been asserted on said signal line, a

l'i ght extinction process is perforned as a procés§g§r¢20

swtch said light emtting device froma I|ight

em ssion state to a no-light em ssion state,

thereafter, said signal sanpling transistor is put in

a turned-off state, then said power-supply line is

switched from said gh electric potential to said

IOM/eIe5@P|8tB8Feﬂ??é? B 1% RAECEPY b S Y % 5p8ar FAY on
id ,source electrode of said device ngVIn

ﬁﬁéF%t%ﬁlW%$ﬂ 6%€Péasﬁffrﬁﬁﬁvﬁﬁnﬁﬁ gl Datkir Shi% ectrode
si gnal Ilng transistor inh a ed-on state
C REoohb Tl Tage L8O Re ekt it r Sl AP o e e
whi ¢ is.a process of |owering said

vBFt g%léﬁbégpﬁﬁgngndggfﬂe source el ectrode of said

devi ce dr|V|n transi and s bsequentl ) | .
power - supply gﬁﬁe?n% g%f?%h gacﬁgc }ron1§%%5@%wﬁfn said

el tenti al I
ot Gnt 157 AT R ke B A T4 i nec
aErﬁﬁEQ {$gerence el ectric potentlal said signa

sanpling transistor is put in a turned-on state by

meki ng %%%s%fo§aéﬁchmh¥ O%QQBtl §U§é f§Q#gd Slgnal
vol tage ‘appearing on sai 'scurce el ectr
dgghﬁflﬁglﬁQéﬁ%istor in a turned-on state by making use of

sald control signal is carried out after said high

electric potential has been asserted on said power-supply

asserted on said signal line, a light extinction process
is performed as a process to switch sald light emitting
device from a light emission state to a no-light emission
state,

thereafter, said signal sampling transistor is put
in a turned-off state,

then, said power-supply line is switched from said
high electric potential to said low electric potential so
that a voltage appearing on sald source electrode of said
device driving transistor is lowered without putting back
said signal sampling transistor in a turned-on state in a

threshold-veoltage compensation preparatory preocess which
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transistor to rise gradually in a process of
electrically charging said signal hol ding capacitor
and, as a result, a voltage appearing between said
gate and source electrodes of said device driving
transistor is reduced gradually in a direction tquwapdog
the threshold voltage of said device driving
transistor in a threshol d-voltage conpensation
process which is a process to reduce said voltage
appeari ng between said gate and source el ectrodes of
said device driving transistor in a direction toward
sdisd at breshed b Valdwegeng2saThevditspleaaypappatat usn said
according to claim1 wherein said drive scanner
driovesead] acerntdpoviersagdppeyiced idheis iegchrkak dsasr orrend
of the rows of said matrix as a power-supply line
group; 130:809ROB20, thed mpdrer-sobrsai disel)acentitched
power -supply lines to be driven by said drive scanner
a®agkpbwer- sapplyod iedectyroupoienidetiebmchetioi seid high
advance; said drive scanner sw tches a power-supply
velleageliccpanon:-itao adifac&hen powerh suppl yibhagsline
pertalnlng to the same power-supply line group from
saivg thilghdetectait regetrener afl o Bl @Oltéwtéﬁéctfraﬂci
potential and vice versa alternately,

sedgeati apTyL Bppl s sdailar cHmd pewer LU§UB%T§}“ votatEg ey

to power-supply line groups by shiftin
maalng usepgfygald co%tro? 31gﬁal caus%ng said voltage

appearing on said source electrode of said device driving
transistor to rise gradually in a process of electrically
charging said signal holding capacitor and, as a result,
a voltage appearing between sald gate and source
electrodes of said device driving transistor is reduced
gradually in a direction toward the threshold voltage of
said device driving transistor in a threshold-voltage
compensation process which is a process to reduce said
voltage appearing between sald gate and source electrodes
of said device driving transisteor in a direction toward
said threshold voltage.

2. The display apparatus according to claim 1
wherein

said drive scanner drives adjacent power-supply
lines each laid as one of the rows of said matrix as a

power-supply line group;
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the phase of said power-supply voltage fromgroup to
group; and said common power-supply voltage is

supplied to a power-supply line group at the sane
phase determ ned for said power-supply |ine group and
switched fromsaid high electric potential to s&0¢r0820
| ow el ectric potential and vice versa alternately. 3.
The di spl ay apparatus according to claim1l wherein,
after said |ight extinction process has been carried

out to switch said Iight emtting device fron1a Iight
em ssion state i gh m Ssion state
Sai d powdic SUPBFY Pf n%ajs%%%aﬁgat PSUst o L dree e

potential and sa d Si, i ne sustained at sa
rgfee?‘éﬁz%%na%&aﬁ o BT i e el g ne
131. SOQPC§ 0, traqﬁlstor |s gut in a turned-on state

groug %Q mine ;

at’"['east ~“once ek ng U3%~0f said control S|gna
supplled 1.0, S ~gate | ect.rode of said si

sanpl ing't raﬁ%llgt o T Sugh arae scan et vor gaaoe

t%o%%h”tg’(%j;éceenact pg%g)?_ %%‘?I ney; ad eElc i gt he

ext’i ncti oh process splay “ap ara cor

tqglal H!vg’r—%lﬁ) ﬂln%abg &‘% n?%%’]'&ieh ﬁsgféétﬁc

COﬂth Sl gna each scan

S%q)te%mghle,/ofﬂme\ﬁ,%wehjgwpat&!tentlal and vice versa

alternately, and sequentially applies said common power-—
supply voltage to power-supply line groups by shifting
the phase of said power-supply voltage from group to
group; and

sald common power-supply voltage is supplied to a
power-supply line group at the same phase determined for
sald power~-supply line group and switched from said high
electric potential to said low electric potential and
vice versa alternately.

3. The display apparatus according to claim 1
wherein,

after said iight extinction process has been
carried ocut to switch said light emitting device from a
light emission state to a no-light emission state, with
said power-supply line sustained at said high electric
potential and said signal line sustained at said

reference electric potential, said signal sampling
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period; and said signal sanpling transistor carries
out said |ight extinction process and said additiona
light extinction processes in accordance with said
control signals received at intervals each having a

| ength at |east equal to one said horizontal. pefdqadszo
5. The di splay apparatus according to claim3

wher ei n: adj acent scan lines each laid as one of the
rows of said matrix are treated as a scan |ine group;
the nunber of adjacent scan |lines to be treated as a
scan line group is determned in advance; said wite
scamner sppovi desutedch aottusacd- poweratesappllyabi nence by
groups sequentially with a control signal comobn to
adjakdent useanf | saigs parttralnEngnd b e lsadetscanid 3xte
S09P0B20 |ine group by shifting the phase of said
cerercolodkgnal safd arogrdupanpl group;arandtarcbhteodh said
signal is supplied to adjacent scan |ines pertaining
t soehe lsameiscarddy e goedp axethe $dneephasencther
determ ned for said scan |ine group in order to carry
owddigapdahddithitorrit InicgheneRE PRt on processes with
timngs conmmon to said adjacent scan |ines pertaining
to said 4scdhel fherhroRPrBatTRe2drepl Y dppatatis?

according to claim1
wherein:

sald write scanner asserts a control signal on each
0of said scan lines sequentially for every horizontal
period; and

said signal sampling transistor carries out said
light extinction process and said additional light
extinction processes in accordance with said controel
signals received at intervals each having a length at
least equal to one said horizontal pericd.

5., The display apparatus according to claim 3
wherein:

adjacent scan lines each laid as one of the rows of
said matrix are treated as a scan line group;

the number of adjacent scan lines tc be treated as
a scan line group is determined 1n advance;

said write scanner provides each of said power-
supply line groups sequentially with a control signal

common to adijacent scan lines pertaining to the same scan
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wherein, after said execution of said |light extinction
process to switch said light emtting device froma
light emssion state to a no-light em ssion state has
been conpleted but before said threshol d-voltage
conpensation preparatory process is carried out,509&i0d20
drive scanner swtches said power-supply line from
said high electric potential to a mddle electric
potential between said high and |ow electric
potentials. 7. The display apparatus according to
cl.aim 6 wherein: said |ve scanne quenti al |
v]mlflc?h%mé%e?w‘/ i 3l DhbertStonty SFrnacgrbtos i

i.d_high electr| potgntlal to said mddle electric
p SRt FAP By~ sﬁﬁﬁlrk; he phase of a smﬁtching si gnal
from group t group; and, .sald i ve scanner

sequent iali%y' SMAtCE%n each oFP 133 500Gy C&@e%%nes
p L= SUPRLY. es rtaining to the sape
DRSSt PRL e o5 PRER 2uP i ﬁou&r.c“‘“’et%%@aﬁhaﬁg

S%%Qeghggég F%fqg € SEQBeﬂﬁkéjq L1tq%,%§ggrp99§%ﬁgy'out

determ ned for said power-supply H ne group as

p@%%é a8&1§f%§£fﬂw %nggt§hg{§gn ocghgcqlﬁP @yfim'ngs
d

appar atus accord to claim7 erei
DQW%%O§U98|§aLiQ§i%H%h@'QSQnaiuﬁﬁiéerQBQQhﬁ e£§Q§ AL
potential and salg signal line sustained at sa

retenence-eleatgic potential, said signal

6. The display apparatus according to claim 1
wherein, after said execution of said light extinction
process to switch said light emitting device from a light
emission state to a no-light emission state has been
completed but before said threshold-voltage compensation
preparatory process 1s carried out, sald drive scanner
switches said power-supply line from said high electric
potential to a middle electric potential bhetween said
high and low electric potentials.

7. The display apparatus according to claim 6
wherein:

said drive scanner sequentially switches each of
sald power-supply line groups from said high electric
petential to said middle electric potential by shifting
the phase of a switching signal from group to group; and

sald drive scanner sequentially switches each of
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sanpling transistor is put in a turned-on state by
meki ng use of said control signal supplied to said

gate electrode of said signal sanpling transistor
through said scan line. 9. The display apparatus
according to claim8 wherein: adjacent power-supplatog2o
lines each laid as one of the rows of said matrix are
treated as a power-supply line group; the nunber of

adj acent power-supply lines to be treated as a

power -supply line group is determned in advance;

said drive scanner provides each of said power- supply

| izaig agEadpsceecuentd gl [y nakt be ac gpovery sepphy syl tage r-
common to adj acent power-supply lines pertaining 134
SEeRPEB201ite ¢heusdmenpownet- sigpplylddtnecgpotupnbial to
shifting the phase of said power-supply voltage from
gredp toddiouplédqtordeptenbidtisae Sa dapewehasappl y
lines pertaining to said power-supply line group; a
powtersuppd yE ool dedge pogesuppbip by tiocadjragengs the phase
power -supply lines pertaining to the sane power-supply
| iofe sgidupwatchines saveaphase determ ned for said group
so as to drive said power-supply lines pertaining to
said poher Tsapplyprlanerpeggylis according to claim 7

wherein, with said power-supply line sustained at said
middle electric potential and said signal line sustained
at said reference electric potential, said signal
sampling transistor is put in a turned-on state by making
use of said control signal supplied te said gate
electrode of said signal sampling transistor through said
scan line.

9. The display apparatus according to claim 8
wherein:

adjacent power-supply lines each laid as one of the
rows of said matrix are treated as a power-supply line
group;

the number of adjacent power-supply lines to be
treated as a power-supply line group is determined in
advance;

said drive scanner provides each of said power-
supply line groups sequentially with a power-supply

voltage common to adjacent powerw-supply lines pertaining
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10. The di splay apparatus according to claim1

wherein said signal selector asserts a first reference
el ectric potential on said signal line in said |ight
extinction process and asserts a second reference

el ectric potential different fromsaid first ref &08Reez0
el ectric potential on said signal line in said

t hreshol d- vol tage conpensation process. 11. The

di spl ay apparatus according to claim10 wherein the
magni t ude of said first reference electric potentia

ted id si | ] b i i | I t
e b e e e HRahY 1 Lt S By oERbRling G shtee
el ectri otential but smaller than the sumof _an
oPerT 1 BOtanCAP 4pPRhi 1% T CaFRote B rod8rgrT

id light emtting device, the threshold volt f
SGPdF [ ToHi St *hg - devl b WA ¢HE Ch7 8ol VoIt age

sard
sai d 135 SQ9PCB20 device driving transistor. 12.

of C ¢
The"di spray-apparafu€“@ccording to claim1 wherein,

after sgd thceshold; voltage sampensati on., Bragess. has

. c
been carrie |gnan I he sust ned at

SBng?Qéféﬁﬁ |lf%%%0 %k&afﬁ%ﬁﬂnééﬂth%ngﬁéﬁig?we ws%Pply

Wwer - su I'i ne sustained at sai ectiri

PRt et LA,y SAl dpgl Qgﬁéi %}%@é iJ&etﬂnﬁﬂghsIEQE 4 icgit%:r?g 3o

turned-on 'state by nm g use of said contro

syppLied: {a salid gate-eleggirode s said.sig0dlio saig
sanpl i ng
power-supply line group.

10, The display apparatus according to claim 1
wherein said signal selector asserts a first reference
electric potential on said signal line in said light
extinction process and asserts a second reference
electric potential different from saild first reference
electric potential on said signal line in said threshold-
voltage compensation process.

11. The display apparatus according to claim 10
wherein the magnitude of said first reference electric
potential asserted on said signal line by said signal
selector is larger than the magnitude of said second
reference electric potential but smaller than the sum of
an electric potential appearing on a cathode electrode of
said light emitting device, the threshold voltage of said

light emitting device and the threshold wvoltage of said
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transi stor through said scan Iine in order to perform
a signal wite process of storing said video-signha

el ectric potential into said signal holding capacitor.
13. The display apparatus according to claim12

wherein: said signal selector asserts a first SO9PO820
vi deo-signal electric potential representing a
gradation on said signal line, and said signa

sanpling transistor is put in a turned-on state by
maki ng use of said control signal supplied to said
gate electrode of said signal sanpling transistor

t hicough saidiscandnsdetim.order to performa first
signal wite process of storing said first video-

si gnal el&ct fhe potrehty apramesusaddesigimal toheldingl
capacitor; and, then, said signal selector asserts a
sedendivi debtsi grveld th36s800POBRD-aus aorpEespbient i al

representing a gradation on said signal |line, and said
sirgeak sgahpb i rent rangiistopuls puth daidastappedl oy
state by maki ng use of another control. signha

suppltpédetoasal 0V igce sepeet r ol ol Saicdest gphl and said
sanpling transjstor through said scan |line in order to
pECMEE T HPB e ohl s iSyFaR 1R F t &% pFoickds 96f e486FFHg sai d
second vi deo-signal electric potential into said
SiFgRER 1AL d?‘?ﬂgdg ARGt GATP AT A 1SS PNt & Put 1 &

i nst rument conprlsin%:, , ,
turned-on state by waking use of said control signal

supplied to said gate electrode of said signal sampling
transistor through said scan line in order to perform a
signal write process of storing said video-signal
electric potential into said signal holding capacitor.

13. The display apparatus according to claim 12
wherein:

said signal selector asserts a first video-signal
electric potential representing a gradation on said
signal line, and said signal sampling transistor is put
in a turned-on state by making use of said contrel signal
supplied Lo said gate electrode of said signal sampling
transistor through said scan line in order to perform a
first signal write process of storing said first video-
signal electric potential into said signal holding
capaciteor; and, then,

said signal selactor asserts a second video-signal
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a main unit configured to carry out operations

determ ned in advance; and a display apparatus for

di splaying infornmation generated as a result of
execution of said operations determ ned in advance;
wherein said display apparatus includes a pixel S&PP&§20
section, and driving sections, said pixel array
section resenbling a matrix of pixel circuits has

signal lines each laid as one of the colums of said
mat ri x and scan |lines each laid as one of the rows of
sai.d par a sai.d scan

P P Lh oy ﬁﬁ%ﬁﬁ%??@%@ﬂ e Peare Tl gt e e o
sarghi B GontmaeT ST | TS Lisk: atapr Uiy Lo Ut

sectlo S a a Si naI sel ect or scanner and a

dri'vé g%%?%g flsa|5e5|§nafkl%ﬁexﬁ <%¥§n3tsecff6ﬁr i
nf| re sert i al avi ng an
orgen?lcFht Biad 37 ehal, UL PR 2T R o

ret FAPERGEE xfiei Cstlrslt%r Qﬁ%gfgglli%al%ets% o T?Qe h aoo%genc%oon

sal SI g I nes eac as a CO| um O

MRLLES r SR b W §13630NGE1 S A SREL 8P copfi gpred 0
secend video-signal electric potential into said signal
holding capacitor.

14. An electronic instrument comprising:
a main unit configured to carry out operations
determined in advance; and
a display apparatus for displaying information
generated as a result of execution of said operations
determined in advance; wherein
said display apparatus includes
a pixel array secition, and
driving sections,
said pixel array section resembling a matrix of
pixel circuits has signal lines each laid as one of the
columns of said matrix and scan lines each laild as one of
the rows of saild matrix, power-supply lines parallel to
said scan lines,
each of said pixel circuits is located at an

intersection of one of said signal lines and one of said
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assert a control signal on said scan lines each laid
as a row of said matrix, said drive scanner is a
section configured to assert a power-supply voltage
changing froma high electric potential to a | ow
electric potential alternately on said power-supplapos?o
lines, each of said pixel circuits includes a signa
sanpling transistor, a device driving transistor, a
signal hol ding capacitor and a light emtting device,
a specific one of current termnals of said signa
sanpling transistor is connected to one of said signha
| iskes Wheeeas the gate el ectrode of said signa
sanpling transistor is used as the control term na
of sai d siighalriviappbeaigi¢ransiestoriandl | = lcormect ed
to one of said scan |ines, 7.38 S09PMB20 a specific
omeiok ecusnest aret @ paliseofcaaidr.devi ce driving
transi stor serves as the drain el ectrode of said

devi ce dv¥did regonransestorombier easetheoyate: falwatdode
of said device driving transistor is used as the
costeok ate@rininal sofongai dadevd ce drlisrtmgct Pahsiisialr
said drain el ectrode of said device driving

t FERSESEDBEIRS @ armietédnt 6F oner DA POREFTSUppl y
lines whereas said gate termnal of said device
dioFeRgiat r doiks Stigred dncafneetedt ¢aike séPhet tiirtgemach

term nal of ‘ .
laid as a column of said matrix,

sald write scanner is a section configured to
assert a control signal on said scan lines each laid as a
row of said matrix,

said drive scanner is a section configured to
assert a power-supply voltage changing from a high
electric potential to a low electric potential
alternately on said power-supply lines,

each of said pixel circuits includes a signal
sampling transistor, a device driving transistor, a
signal holding capacitor and a light emitting device,

a specific one of current terminals of said signal
sampling transistor is connected to cne of said signal
lines whereas the gate electrode of said signal sampling
transistor is used as the contrel terminal of said signal
sampling transistor and is connected to one of said scan

lines,
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said signal sanpling transistor, the other one of said
current termnals of said device driving transistor
serves as said source el ectrode of said device

driving transistor and is connected to said |ight

em tting device, said signal holding capacitor is?2¥0820
W red between said gate and source el ectrodes of said
device driving transistor., first of all, when an
operation to put said signal sanpling transistor. in

a turned-on state by making use of said contro

i anal | | t i.d. pij | ectrig . -
Sl gna Ialalss %Eﬁg?g gryg c@g C Jr%%lt tggxglhaelsecofrgglls dﬁfhcee

potenti as been asserted on sal power - su

aﬁ?ié%% {FJn%&%?I%% @EE?&%?& Q%eelf&lﬁfigﬁk BASDEGN of saia

asserted on sal Sl gna Ine, a t extinction

p LS., perfaor 0 L t al :
PERrL i BB LR BB e Ry el e o

e@%§§i@@vﬁﬁgkﬁjk9n§ @95%%9@&%@@k§%@@3 a§t@ﬁ§300ntrol_
thereafter, said signal sanpling transistor is put in

achunDgd off shial BeviPENG SR 0y RQWBL1SUPPl Y line is
switched fromsaid high electric potential to said

| ow el ecddiiaC apat €Nt idtt &R1e WhakadaVels Age ARRGAKI Ng on
sai d source electrode of said device driving

trapskst b 1S lQwebedeW thode P thng Packr-saidy 1ines
signal sanpling transistor in a turned-on state in a
whereas said gate terminal of said device driving
transistor is connected to the other current terminal of
said signal sampling transistor,
the other one of sald current terminals of said
device driving transistcr serves as said source electrode
of said device driving transistor and is connected to
said light emitting device,
sald sigral holding capacitor is wired between said
gate and scource electrodes of said device driving
transistor,
first of all, when an operation to put said sigrnal
sampling transistor in a turned-on state by making use of
said control signal 1s carried out after said high
electric potential has been asserted on said power-supply
line and said reference electric potential has been
asserted on said signal line, a light extinction process

is performed as a process toe swiltch said light emitting
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t hreshol d-vol t age conpensati on preparatory process
which is a process of |owering said voltage appearing
on said source electrode of said device driving
transi stor, and subsequently, said power-supply line
is swtched back fromsaid |ow electric potentialgaepogo
back to said high electric potential and, then, with
said signal |ine sustained at said reference electric
potential, said signal sanpling transistor is put in
a turned-on state by neking use of said contro
signal, causing said voltage appearing on said source
eldesticedérofi salighdevindesdrnvsngte ticarsinet bEglto giisesion
gradually in a process of electrically charging said
sisgadk, hol ding capacitor and, as a result, a voltage
appeari ng between said gate and source electrodes of
sai d devileeredrfitgirngsttAnsistolr sagphedacetengrddualibyput
in adirection toward the threshold voltage of 140
SogPes2ornadt of dedtiade - driving transistor in a
t hreshol d-vol t age conpensation process which is a
process Heredded Baver - vorR‘age i@gpéar Frigt Pethdeirns gpdd
gate and source el ectrodes of said device driving
tﬁéﬁ§|§%%Ft¥%FePQﬁ9ﬂ§éP#oﬁ°t6%%?d““ééﬂ@cFﬁﬂésﬁ%ﬁ%Ptlal Se
voltage. 15. A driving nethod for driving a disp ,
aﬁ&éﬁatﬁu’éo%%‘if%cﬁ%aélﬁﬁx@ P ray YEEE 6 ec’éﬁ%de ot said

driving sections, wherein
ev1cg drfv1ng tran;%stor is lowered without putting back

sald signal sampling transistor in a turned-on state in a
threshold-voltage compensation preparatory process which
is a process of lowering said voltage appearing on said
source electrode of said device driving transistor, and
subsequently, said power-supply line is switched
back from said low electric potential back to said high
electric potential and, then, with said signal line
sustained at said reference electric potential, said
signal sampling transistor is put in a turned-on state by
making use of said contrel signal, causing said voltage
appearing on sald source electrode of said device driving
transistor to rise gradually in a process of electrically
charging sald signal holding capacitor and, as a result,
a voltage appearing between said gate and source
electrodes of said device driving transistor ils reduced

gradually in & direction toward the thresheld veoltage of
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said pixel array section resenbling a matrix of pixe
circuits has signal lines each |aid as one of the
colums of said matrix and scan |lines each |laid as one
of the rows of said matrix, power-supply |ines

parallel to said scan lines, each of said pixel S69P0820
circuits is located at an intersection of one of said
signal lines and one of said scan lines, said driving
sections are a signal selector, a wite scanner and a
drive scanner, said signal selector is a section

L | . Cet o b
Cl‘%.%n_bgHé-@E'c% b sh ‘trQnQEéé’%li[‘%gnsga\gg?;gagﬁé{ié‘gvoaﬂage

electric po represen Ion Oor a

r%fo@%‘éﬂggtf&f%ﬂéc%sspﬁk?i@gggé éj%x%rc@:s@egoi ec_gg%/eg%%eldon

sal Sl gna I'nes eac as a columm o

n%::litége 1%5;;@%%@%&@@5 ds 3 d tgeat%c%ﬁﬁeéoh?cé"‘ SR Qe s

configdred to assert a control signal on sal d scan

lieréagép@eéfgéjd%§v§ngr9%69§i§@gfjﬂ%a%rh§re§546%(¥3ﬁg%d

scanner is a section configured to assert a

pPawer- sHPPLY- MPlLAge ehangi ng froma high electric
potential to a low electric potential alternately on

sai d poves - SHPRE ¥ &Rt heaC 0T aSAl thPiaX@li seh hGUI TS
i ncludes a signal sanpling transistor, a device
diibphRgtbs ansd SkaQhg a
a pixel array section, and
driving sections, wherein
said pixel array section resembling a matrix of
pixel circuits has signal lines each laid as one of the
columns of sald matrix and scan lines each laid as one of
the rows of saild matrix, power-supply lines parallel to
said scan lines,
each of said pixel circuits is located at an
intersection of one of said signal lines and one of said
scan lines,
said driving secltions are a signal selector, a
write scanner and a drive scanner,
said signal selector is a section configured to
assert a driving signal having an electric potential
representing a gradaticon or a reference electric
potential determined in advance on said signal lines each

laid as a column of said matrix,
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signal hol ding capacitor and a light emtting device,
a specific one of current termnals of said signa
sanpling transistor is connected to one of said signa
| ines whereas the gate el ectrode of said signa
sanpling transistor is used as the control termgulpog2o
of said signal sanpling transistor and i s connected
to one of said scan lines, a specific one of current
termnals of said device driving transistor serves as
the drain electrode of said device driving transistor
whereas the gate el ectrode of said device driving
transi storid synisedsasntiére comt rselct iver opmal gwfeds diod
device driving transistor, said drain electrode of
saisdedeviceonlriodi /g griedansi se bt dwncdnnect edci oloiike aof a
said power-supply lines whereas said gate term nal.
ofrogaipd devd owatdrixi ng 1.42 S09P0CB20 transistor is
connected to the other current termnal of said

si gnal szl i9vg ver ansnseoris rheesther opef gfusss ¢o
current termnals of said device driving transistor
servestas BaiY SOWTEY &PéEepdderasiingaifd oledi teoh
driving transistor and is connected to said_ |ight
el AGC eyt e tand Osai doYi ghett el diong Eapaci tor is
W red between said gate and source el ectrodes of said
deVitEENAFRYY N tFidhSicyesrsupply Lines,

each of said pixel circuits includes a signal
sampling transistor, a device driving transistor, a
signal helding capacitor and a light emitting device,

a specific one of current terminals of said signal
sampling transistor is connected to one of said signal
lines whereas the gate electrode of said signal sampling
rransistor is used as the control terminal of sald signal
sampling transistor and 1s connected to one of said scan
lines,

a specific one of current terminals of said device
driving transistor serves as the drain electrode of said
device driving transistor whereas the gate electrode of
said device driving transistor is used as the control
terminal of said device driving transistor,

said drain electrode of said device driving
transistor is connected tc one of said power-supply lines

whereas said gate terminal of saild device driving
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said driving nethod conprising the steps of: first of
all, when an operation to put said signal sanpling
transistor in a turned-on state by malting use of

said control signal is carried out after said h|%

el ectric potential has been asserted on said 09p0820
power-supply line and said reference electric
potential. has been asserted on said signal |ine,

performng a light extinction process as a process to
switch said light emtting device froma I|ight

e@rgﬁgggtésf afse éo%.n%c@gdl ﬁghéhe %Eh%sf} 9ﬂr§£ﬁ]{ ete%itntailngf

sal SI gha sanp I Ng transistor 1n a turned-

Sts%tlé sS¥h i ching sai,d.poverssypply Iine fromsaid high
el ectric potential to sal d ?OM/eIectrlc potential so

that a Mol tage appeasi ng, ;0N $ai-d,souk 68 £l1ectrode; of
said 143 SO09POB20 device driving transistor is

| awered wh1-hawt RULLEBg.Pack vsaid shgnal.samPld NGt rode
transistor in a turned-on state in a

t Breshoh davol 1208 1GORRERSAL$ DN I ePAr aLORYn I BCRES o
which is a process of |owering said voltage appearing

oRasai digsouee 18hectEodees ofa:sai d device driving
transi stor; and switching said power-supply |ine back
from saighilowigahechsiCimptamicat oback &o-SRIEhedh said
el ectric potential. and, then, with said signal |ine
sustai aed sbusal dlcketenencer ed=Lct Keeipot enivialg sai d
si gnal sanpling
transistor,
said driving method comprising the steps of:
first of all, when an operation to put saild signal
sampling transistor in a turned-on state by making use of
said control signal is carried out after said high
electric potential has been asserted on sald power-supply
line and said reference electric potential has been
asserted on said signal line, performing a light
extinction process as a process to switch said light
emitting device from a light emission state to a no-light
emission state;
putting said signal sampling transistor in a
turned-off state;
gswitching said power-supply line from said high

electric potential to said low electric potential so that

a voltage appearing on said source electrode of said
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transi stor being put in a turned-on state by nmaking
use of said control signal, causing said voltage
appearing on said source electrode of said device
driving transistor to rise gradually in a process of
el ectrically charging said signal holding capacido@prog2o
and, as a result, a voltage appearing between said
gate and source el ectrodes of said device driving
transi stor being reduced gradually in a direction
toward the threshold voltage of said device driving
transistor in a threshol d-voltage conpensati on
precess whiting Smmpretessis ol pweduce wdahduvoptageng back
appearing between said gate and source el ectrodes of
saiedd deyied shnindiimg transistor im aa tdirnedt Pons towarid a
said threshold voltage. 144
threshold-voltage compensation preparatory process which
is a process of lowering said voltage appearing on said
source electrode of said device driving transistor; and
switching said power-supply line back from said low
electric potential back to said high electric potential
and, then, with said signal line sustained at said
reference electric potential, said signal sampling
transistoer being put in a turned-on state by making use
of said control signal, causing said voltage appearing on
said source electrode of said device driving transistor
te rise gradually in a process of electrically charging
said signal holding capacitor and, as a result, a voltage
appearing between said ¢ate and source electrodes of said
device driving transistor being reduced gradually in a
direction toward the threshold voltage cf said device
driving transisteor in a threshold-voltage compensation
process which is a process to reduce said voltage
appearing between sald gate and source electrodes of said

device driving transistor in a direction toward said

threshold voltage.
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