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CRI1 PT1 ONDRVING DEVI CE, D SPLAY APPARATUS USI NG THE SAME

DBLVING NETHﬂWMMNﬁMﬂMWNME Technical Field The present invention rgﬁﬁgggzy%
a driving de | ay apparatus using the driving device, and a
driving nethod fofstkde di splay apparatus and, nmore 10 particularly, to a
driving device for driving a current-driyen optical elenent, a display
apparatus for driving a sinple matrix type display panel having display
el ements formed froma current-driven optical elenents by using the
driving device, and a driving 15 gethedgf gr pt he ;dipspl ay appar at us.
Background Art The recent years have seen a considerable proliferation of
di spl ay apparatuses and devices, such as liquid crystal displays (LCDs),

~replacing 20 cat hode- rgyr{HbesptPRIE) . p2SpLRe APBRRATS aggxf&;;sp' ays of
personal conputers an th§ﬁM§9UAﬁﬁE§F-v N@UMgTH@ﬁy§ﬁﬁEE bgplays, in

particul ar, have quickly cone iInto espread use because they can achi eve
decreases in thickness and wei ght, space saving, a reduction in 25 power
consunption, and the like as conpared with conventional display
apparatuses (CRTs). In addition, Technical Field
The present invention relates to a driving device,
a display apparatus using the driving device, and a
driving method for the display apparatus and, more
10 particularly, to a driving device for driving a
current-driven optical element, a display apparatus for
driving a simple matrix type display panel having
display elements formed from a current-driven optical
elements by using the driving device, and a driving
15 method for the display apparatus.
Background Art
The recent years have seen a considerable
proliferation of display apparatuses and devices, such
as liquid crystal displays (LCDs), replacing
20 cathode-ray tubes (CRTs), as the monitors and displays
of personal computers and video equipment. Liquid
crystal displays, in particular, have quickly come into
widespread use because they can achieve decreases in
thickness and weight, space saving, a reduction in
25 power consumption, and the like as compared with
conventional display apparatuses (CRTs). In addition,

relatively small liquid crystal display apparatuses

have been widely used as display devices for cell

A
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relatively small liquid crystal display apparatuses have been w dely used
as display devices for cell | 1IIIIEL TLEL VL ML VILLE VT IIIB[YMUGZWB
*G0002* 3 U A UG 2006 2 phones, digital caneras, personal digital
assistants (PDAs), and the |ike which have recently becone considerably
popul ari zed. The follow ng are expected as next-generation 5 display
devices (displays) and display elenments Zollow ng such Iiquid crysta

di splays: organic electrolum nescence elenents (to be abbreviated as
"organic EL el enents” hereinafter), inorganic electrolum nescence el enents

(to be abbrevigledsas 35Q;'Hanorgaire L eyans dhpreinaideidtamnd di spl ay
devi ces havi ng spontaneous em ssion type optical elenents such as

l'ight-eni ttingpdirades anlEBye ARNGHiRG alone xbSpiaYy devdéaes havi ng
various kinds of spontaneous em ssion type display el ements, 15 display
devi ces havi ngdlisspleaaalyemphsl dxraeetl from organic EL el ements made of
organi c conpounds as light-emtting nmaterials have recently undergone

vi gor ous research are diniel opirentatevexpepradt dsahexappénenstbonand
commerci al i zati on because technical 20 achi evenents superior to those

obt ai ned i n otcieyp Ydyndevicfesi epil syl ayLmeand dbsel deeplemerided in ternms of

col or display, lowvoltage drive techniques, and the IiKke.
following such liquid crystal displays: organic

electroluminescence elements (to be abbreviated as
"organic EL elements" hereinafter), inorganic
electroluminescence elements (to be abbreviated as
10 "inorganic EL elements" hereinafter), and display
devices having spontaneous emission type optical
elements such as light-emitting diodes (LEDs).
Among the above display devices having various
kinds of spontaneous emission type display elements,
15 display devices having display elements formed from
organic EL elements made of organic compounds as
light-emitting materials have recently undergone
vigorous research and development toward practical
application and commercialization because technical
20 achievements superior to those obtained in other kinds
of display elements have been obtained in terms of
color display, low-voltage drive techniques, and the
like.
FIGS. 13A, 13B, and 13C respectively show the
25 schematic arrangement of an organic EL element, its
voltage-current characteristic, and an equivalent

circuit of the organic EL element. The structure,



FI GS. 13A, 13B, and 13C respectively show the 25 schematic arrangenent of
an organic EL elenent, its voltage-current characteristic, and ad 0 AUG 2006
equivalent circuit of the organic EL elenment. The structure, 3 0 AUG 2006
3 'em ssion principle, and enission characteristics of the organic EL
elenment will be briefly described below. As shown in FIG 13A, for
exanple, an organic EL el enent OEL has an3arrangenent in which an anode 5
el ectrode (positive electrode) 112 made of a transparent el ectrode nateri al
such as I TO (Indium Thin Oxide), an organic EL |ayer 113 nmade of a

light-emtting.npieibal psUaRipseRNanBigaNk & sGoRPRHAGactard sk icat bade _
el ectrode (negative electrode) 114 nade 10 of a nmetal material and having

a reflection chpeagtgehsti eLaceenefventilal by braekeq desemebsdr badew.of a
transparent insulating substrate 111 such as a glass substrate. The organic

EL layer 113 is forgredshbyn fiar FéganBe, Soackixagnpd eholaam torayesyar tEI ayer
113a 15 nade of a pol yner-based hole transport nmaterial and an el ectron
transport |ightlementi OFLI Aper ahl3brendemeht anpelyicdr apasedds ectron
transport light-emtting material. In the organic EL el ement CEL, as shown
FIG 13A5 20 whentpodetilpesatidveegaertsods)t dgesmade &fplied froma DC

vol tage source VDC to the anode el ectrode 112 and cathode el ectrode 114,

respectively, Bi §hanpparentepilecEdoss MadFasils soch Be & gy isHidduced when
h
ol es Thin Oxide), an organic EL layer 113 made of

a light-emitting material such as an organic compound,

and a cathode electrode (negative electrode) 114 made
10 of a metal material and having a reflection

characteristic are sequentially stacked on one surface

of a transparent insulating substrate 111 such as

a glass substrate. The organic EL layer 113 is formed

by, for example, stacking a hole transport layer 113a
15 made of a polymer-based hole transport material and

an electron transport light-emitting layer 113b made of

a polymer-based electron transport light-emitting

material.

In the organic EL element OEL, as shown FIG. 1334,

20 when positive and negative voltages are applied from

a DC voltage source Vpc to the anode electrode 112 and

cathode electrode 114, respectively, light hv is

emitted on the basis of the energy produced when holes

injected into the hole transport layer 113a recombine
25 with electrons injected into the electron transport

light-emitting layer 113b within the organic EL

layer 113. For example, the light hv is transmitted



injected into the hole transport |ayer 113a reconbine 25 with el ectrons
injected into the electron transport light-emtting |layer 113b w,thin tﬁ&i
organic EL |ayer 113. For exanple, the light by is transmtted 330 AYE
2006 4 through the anode el ectrode 112 and enmerges fromthe other surface
side (upper side in FIG 13A) of the insulting substrate 111. In this
case, the emssion intensity (i.e., the em ssion |um nance of the organic
5 EL elenent) of the light by is controlled in accordance wth the anpount
of current flow ng between the anode electrode 112 and the cat hode

el ectrode 114.¢yfoidh ScE@sgnoddice Vot BEQe CUL peahdChReAgE ST Esbmcthef an
equi valent circuit of the organic EL elenment CEL 10 exhibits a simlar

tendency to thath&f sudide, sade shawpetNnsEHE iA3BIGand3hheoél eber ode | ayers
(anode electrode 112 and cat hode el ectrode 114) oppose each other through

the rel ativel yitdhn: thel sebsteatayerl. (ofganhtsEtakayethél8pisAsoghown in
FIG 13C, 15 therefore, the optical elenent can be expressed as a parallel
connection of #ndéwsetyype. &i ghthenenisagonelenenanep afidthej gneendg
capacitance Cp. Note that the voltage-current characteristic of the

organi c EL el Bhreelemeht) befdeker ibglti hvdésarpnkapéd efniphaceeredbséi ment s
of the present invention (to be described_ later). As display driving

met hods for di€pthythppamavnsest GuvragtdfdpwapIpRrENSSrn RS eRodiespl ay

el ement s
: electrode 112 and the cathode electrode 114.

In this case, the voltage-current characteristic
of an equivalent circuit of the organic EL element OEL

10 exhibits a similar tendency to that of a diode, as
shown in FIG. 13B, and the electrode layers (anode
electrode 112 and cathode electrode 114) oppose each
other through the relatively thin dielectric layer
(organic EL layer 113). As shown in FIG. 13C,

15 ‘therefore, the optical element can be expressed as a
parallel connection of a diode type light-emitting
element Ep and a junction capacitance Cp. Note that
the voltage-current characteristic of the organic EL
element will be described in detail later in the

20 embodiments of the present invention (to be described
later).

As display driving methods for display apparatuses
having display panels in which display elements
(display pixels) having spontaneous emission type

25 optical elements such as organic EL elements like those
described above are arranged in the form of a matrix,

the active matrix driving scheme and simple matrix



(di splay pixels) having spontaneous em ssion type 25 optical elenents such
as organic EL elenents |ike those described above are arranged ing hﬁyqﬁﬁgy
of a matrix, the active matrix driving scheme and sinple matrix 3
2006 5 (passive matrix) driving scheme are known. As is known, in the
active matrix driving schene, a selection swtch and storage capacitance
are provided for each display pixel to control the driven state (em ssion
5 state) of each display elenent in accordance with the charge voltage of
a correspondi ng one of the storage capacitances in the sinple matrix
driving schene, the em ssion state of each display pixel is ,
ti me- di vi si onal (BRsediter Jated By Gty VARSI HF KPP pr et ¥F mi ned pul se
to the display elenment. Although the gctive matrix driving sche i S
superior to th&Padyi v& fhe BF e r%%ﬂﬁ?ﬁﬂﬁﬁgeﬁﬁpemﬁnt?-@?2%5i+%% f or
i mge display, a.pixel drivin function such as a sel ectiop sw
(thin-film 15 $9$ ta&‘% Srﬁ?g%goee PR Ford Sadi A's ?%yg%’fx%%’&b Thi s
conpl i cates the,.appar rr.an e e

BN Salltcpie ngofn&ed AP, gclppeagvagesd

m cropattern resu I'/h "an Tncrease in p

contrast g0 thidaid) df% S OPY | i N SEOEHEAhOET f1tR BReneed Lo

20 prepare a piXxe ng function such as a selection swtch for each
di splay pixel, {@R&ﬁﬁébee APPA A diSre S AUSTEMe CER PReSEABLAGEEd. This

makes it possible o I nprove the manufacturing yield and reduce fhe
capacitances in the simple matrix driving scheme,
the emission state of each display pixel is
time-divisionally controlled by directly applying
10 a predetermined pulse to the display element.

Although the active matrix driving scheme is
superior to the passive one in terms of luminance and
multi-gradation for image display, a pixel driving
function such as a selection switch (thin-film

15 transistor) must be provided for each display pixel.
This complicates the apparatus arrangement and demands
a more advanced micropatterning technique, resulting in
an increase in product cost. In contrast to this, in
the simple matrix driving scheme, there is no need to

20 prepare a pixel driving function such as a selection
switch for each display pixel, and hence the apparatus
arrangement can be simplified. This makes it possible
to improve the manufacturing yield and reduce the
product cost.

25 The schematic arrangement of a display apparatus
based on the simple matrix driving scheme will be

described below.



product cost. 25 The schematic arrangenent of a display apparatus based on
the sinple matrix driving scheme will be described below 3 0 AU3J 20862006
FIG 14 shows an exanple of the display apparatus based on the sinple
matrix driving scheme. As shown in FIG 14, the display apparatus based on
the sinple matrix driving schene is roughly 5 conprised of a display panel
110P having a plurality of scanning lineg SL extended in a row direction,
a plurality of signal lines DL extended in a colum direction to
intersect the scanning lines SL at right angles, and display el enents

(organi c EL el ement g sCEL; 1Rogachnl aurd Bear ke Ilsecbpa Al ddhe

scanning line SL an e sigha I ne he apparatus fdrther includes a

scanning driv a%ggpbﬁhkﬁg_QPﬂFhésmﬁtr§§989EanﬁiQ%ﬁbmbq each scanning line
SL at a predetermned timng to sequentially sCan the organic 15 EL

el ements CEL on eachsr awolA thersel.eated thleal s aylalpp gty Kh3RRI whi ch
generates a driving current corresponding to display data and supplies the

current to eagh erdapifpEk gfherent dEkihhr euglne der respoidi ng one of the
signal lines DL in synchronismw th scanning 20 by the scanning driver

120P, ang a coabmpklieedlé@Pa dhisphagepenatied 18 Ps taviing ac eitrell igivyred |
data control signal, and display data which are used to display desired
i mage i nf or mat soanoanghéidiespBay eparaldetldR, a row direction, a
plurality of signal lines DL extended in a column
direction to intersect the scanning lines SL at right
angles, and display elements (organic EL elements) OEL
10 each formed near the intersection of the scanning line
SL and the signal line DL. The apparatus further
includes a scanning driver 120P which applies a
scanning signal to each scanning line SL at a
predetermined timing to sequentially scan the organic
15 EL elements OEL on each row in the selected state, a
data driver 130P which generates a driving current
corresponding to display data and supplies the current
to each organic EL element OEL through a corresponding
one of the signal lines DL in synchronism with scanning
20 by the scanning driver 120P, and a controller 140P
which generates a scanning control signal, data control
signal, and display data which are used to display
desired image information on the display panel 110P,
and supplies them to the scanning driver 120P and data
25 driver 130P.
As driving methods for the display apparatus

having the above arrangement, the following two methods



and supplies themto the scanning driver 120P and data 25 driver 130P. As

driving nethods for the display apparatus having the above arra R
the following two nmethods 3 0 AUG 2006 7 are known. One net hod ?gga 708

current designation type driving method in which the scanning driver 120P
sequentially applies a scanning signal for selecting one of the scanning
lines SL to the scanning line SL of 5 eacp row on the basis of a scanning
control signal supplied fromthe controller 140P in each predeternined
scanni ng period, and the data driver 130P generates a driving current

havi ng a predeter Hén%fef’q}'ﬁgr neen.tmevﬁ‘l[olég idsgoa[ r &SP r@egpglqgigpé@ytgpéa in the

> . e
scanni ng perlgﬁ"o asis o ta control signal and display data

suppl ired fromihe, Gontables QR iah iehiomemmyl dhivehi s2spanni ng

signal, and si eously supplies driving currents through the

respective si @@c{ugﬁﬂ% agpitsed Ne d@SPECHG Vei ghganter Ebebbetbnys CEL 15
on a selected Tow emt %%%ht wth a predeter%ine%ﬁ | um nance Ieve?. The

other method i$,& Ppil S W ek i n@duads oL t ypetei yeagnimy hbiingnskhpéh t he
data driver 130P generates a driving current formed from a constant

current yal ue &feh hasi neh atisé gpesis i OB avi sitanfpoyseo2Orel gaagnaddt h)
corresponding to display data, and supplies the current to each signal
line DL. Thus &hspli€speesmveher gamicoEleel #48Rt nOsrchnpaederesméaerow

emt light wwth a predeterm ned | um nance | evel

scanning period, and the data driver 130P generates a
driving current having a predetermined current value
corresponding to display data in the scanning period on

10 the basis of a data control signal and display data
supplied from the controller 140P in synchronism with
this scanning signal, and simultaneously supplies
driving currents through the respective signal
lines DL. Thus the respective organic EL elements OEL

15 on a selected row emit light with a predetermined
luminance level. The other method is a pulse width
modulation type driving method in which the data driver
130P generates a driving current formed from a constant
current value and having a signal time width (pulse

20 signal width) corresponding to display data, and
supplies the current to each signal line DL. Thus the
respective organic EL elements OEL on a selected row
emit light with a predetermined luminance level.
This operation is sequentially repeated for each row

25 corresponding to one frame on the display panel to
display desired image information on the display

panel 110P.



This operation is sequentially repeated for each row 25 corresponding to
one frame on the display panel to display desired i nage informt] % [ﬁe
di splay panel 110P. 3 0 AU G 2006 8 In the sinple matrix driving éﬁg@@

a voltage driving schenme of driving each display elenent by applying a
predeterm ned voltage fromthe data driver to the display elenment is known
in addition to the 5 above current driving scheme. Assune that the organic
EL elenent is used as a display elenent. In this case, since each elenment
has an arrangenent in which the diode type light-emtting elenment Ep and

junction capa0|tangg gﬁe BEE@”%%E?Qx'ﬁrﬁgﬁﬁgl%l ﬁﬁ h%wwqﬁ} FIG 14,

and each organic EL el srent i S connecté I'n para e signha

line DL the ta}al; sy ohenk et heHvEARAELLANGESLRA0MTSH.ARIBy and the

i nt erconnecti Ol’l capa ance o1 eac

consequence, Qg#bglﬁeléaﬂgegétékﬂgnéé %%ﬁ%g?e F o6l @N0CEHES drii vide driven
state of each l'ay elenent or a voltage drop occurs in accordance wth

the distance fegmtbeqdabaagrbYehentr esulkhione i1, alier taxaRie theari ati ons
in emssion state (lumnance) in the upper and |ower areas of the display
20 panel 5 Thi sahgadscthierantetieivanat seheme.di splsayel hge thealdriganiln a

di spl ay apparatus using organic EL elenents as display el enents,

t herefore, theEtuedlenentdisviusgdseabkenr displaeyardethesuper ilor tho s @mseol t age

since each element has an arrangement in which the
diode type light-emitting element Ep and junction
capacitance Cp are connected in parallel as shown in

10 FIG. 14, and each organic EL element OEL is connected
in parallel with the signal line DL, the total sum of
junction capacitances becomes large, and the
interconnection capacitance of each signal line is
added. As a consequence, in the voltage driving

15 scheme, a delay occurs in the driven state of
each display element or a voltage drop occurs in
accordance with the distance from the data driver,
resulting in, for example, variations in emission state
(luminance) in the upper and lower areas of the display

20 panel. This leads to a deterioration in display image
guality. In a display apparatus using organic EL
elements as display elements, therefore, the current
driving scheme is regarded superior to the voltage
driving scheme.

25 The display apparatus based on the above simple
matrix driving scheme, however, has the following

problems.



driving schene. 25 The display apparatus based on the above sinple matriXx
driving schene, however, has the following problens. 3 0 AUG 2008 0 @UR 7006
the current driving schenme, operating a display elenment with a
predeterm ned | umi nance |evel by supplying a predeterm ned driving current
toit is equivalent to charging the junction capacitance or the 5 |ike of
a given display element with a driving cugrent and also charging the
junction capacitance of the remaining unselected display elenents on a
signal line to which the given display elenent is connected. In this

case, as conpared Wiﬂhtﬁgecgggéﬁsedgiwhagségeﬁ@?; ogs_@ratqﬁ&;etai aiaphay in

response characteristic or occurrence of varltatlions In emsSslon

| um nance can bg.supPresses byeareptyingaal @hinhngecueient bhaving a |arge
current val ue. Assune, however, that the driving current supplied fromthe

data driver issgeb1§Pn@ d5prebatéveleanatlvengr enkreakueof ar tbe sake of
the specificati'ons of a power supply or power saving, or the total sum of

the junction cagaciipesestof cHhsgiay theementsibncrepsedtasceherntiber of
scanning lines "increases and the nunber of display pixels increases 20
along wigh incrersestia gheesidesphdyr edehantonivh a dgiisphgy cpament In
this case, when the driving current is supplied to the display elenent at
a driving timagd albe ckspghsg theravhetishi cspacilkangspedt the current
remaining unselected display elements on a signal line
to which the given display element is connected. In
this case, as compared with the voltage driving scheme,
10 a deterioration in response characteristic or the
occurrence of variations in emission luminance can be
suppressed by supplying a driving current having a
large current value. Assume, however, that the driving
current supplied from the data driver is set to a
15 relatively small current value for the sake of the
specifications of a power supply or power saving, or
the total sum of the junction capacitances of display
elements increases as the number of scanning lines
increases and the number of display pixels increases
20 along with increases in the size and resolution of a
display panel. In this case, when the driving current
is supplied to the display element at a driving timing,
the response characteristics with respect to current
and voltage values deteriorate, and the time required
25 for a voltage applied to the display element to reach

a predetermined value is prolonged, resulting in

a noticeable lack of emission luminance and occurrence



and voltage values deteriorate, and the tine required 25 for a voltage
applied to the display elenent to reach a predeterm ned value is 30 AuG 2006
prol onged, resulting in a noticeable |ack of em ssion | um nance and
occurrence 3 0 AUG 2006 10 of variations. FIG 15A shows a change in
supply current over tine when a driving current is supplied to a display
element. FIG 15B shows a change in voltage applied to 5 a display el ement
over tinme. Referring to FIG 15A, the abscissa represents the time; and,
%he oadln?te, t he Fupply cgrrent to the display elenment. Reference synbol
spy denotes a suppl. riod of a drivin current; and Tdly, a delay tine
fromthe starfﬁiﬁgﬁﬁ%gﬁgbéy of the drivigg current to the s?art of g

operation of the digpl ayselammn . i ngyt e sci ssa
represents the ti mcsgl%f?fn_ 5t}Ee ordi naaﬁg?&%%éé %oﬁgﬂégya%glgirgﬁhtgvgbdi spl ay

pi xel in the formang edid eptivihg Ralrance Syshopl Med denatessplahreshol d
15 voltage for operation in the display element. As shown in FIGS. 15A and
15B, the rise ghafapt eristd CSL3E showd!rd estiavgé uen andl vag e agepvakdeto
supplied to the display element deteriorate owing to the junction
capacitance of dihgH s esmeattenendr anin¢ he Reafercbngetoi BAG2018&Apaci t ance

of a signal line. I'n addition, ow ng to wvariations in junction capacitance
anong the respeed i alesc ik spl oyped et stheli timeensed, i hheneedébAReet i on
capaci tance anong signal lines, and the |like, the

the supply current to the display element. Reference
symbol Tspy denotes a supply period of a driving
current; and Tdly, a delay time from the start of

10 supply of the driving current to the start of operation
of the display element. Referring to FIG. 15B, the
abscissa represents the time; and the ordinate, the
voltage applied to a display pixel in the forward
direction. Reference symbol Vth denotes a threshold

15 voltage for operation in the display element. As shown
in FIGS. 15A and 15B, the rise characteristics of a
current value and voltage value supplied to the display
element deteriorate owing to the junction capacitance
of the display element and the interconnection

20 capacitance of a signal line. In addition, owing to
variations in junction capacitance among the respective
display elements, differences in interconnection
capacitance among signal lines, and the like, the
degree of deterioration varies. As a consequence, the

25 amount of electric charges supplied to the display
element in a driving current supply period decreases

below the amount required for display with a desired



degree of deterioration varies. As a consequence, the 25 anopunt of electric
charges supplied to the display elenent in a driving current suppl g (pewiGoios
decreases below the amount required for display with a desired 3 0 AUG

2006 11 lum nance level, resulting in a |lack of em ssion |um nance or
variations in em ssion |um nance anong the display elenments. This leads to
a deterioration in display state. 5 Discigsure of Invention According to
the present invention, in a driving device which drives a plurality of
current-driven optical elenments, the response speed of each opti cal

o ven even Dr1ERaRRE <B0Y h?@%ﬁé@%ﬁ% 9! 1:C3la 10 o3 el scan be properly

driven even if e “suppl |e to each optical elenent is

set to a rel 3}] Ehxﬂ ék_ egrr&sg&oﬁ@' Y& ehfl RAdr! i1Qhi a2 dnRRIAYhe

apparatus to riving device 1s applied and which drives a

di splay 15 paagg Téy'@9eﬁeﬁk§ra|Thisoﬁe%@%rQﬁi?ﬂ&i§6§}ﬁ$ﬁaﬂﬂ@h igl ement s,
the response speed of each display elenent in the entire area of the

di spl ay panel Rjsspnakeasedet0 obtain good display image quality in
accordance with a display gray |evel, and the power consunption 20
associated wth supply of a dHDmsujdHHféHﬁftInEENﬂEoMiSplay el enent can be
reduced. In order to obtain the above effects, according to the present
i nvention, there isAgooriddeds &odrihel mresent invention, in a driving

device which drives a plurality of current-driven

optical elements, the response speed of each optical

element can be increased, and hence each optical

10 element can be properly driven even if a driving

current to be supplied to each optical element is set

to a relatively small current value.

In addition, in a display apparatus to which the
driving device is applied and which drives a display

15 panel having a plurality of current-driven display
elements, the response speed of each display element in
the entire area of the display panel is increased to
obtain good display image quality in accordance with a
display gray level, and the power consumption

20 associated with supply of a driving current to each
display element can be reduced.

In order to obtain the above effects, according to
the present invention, there is provided a driving
device which supplies a current to a plurality of

25 current-driven optical elements to drive the optical

elements, comprising at least a driving current supply

circuit which supplies a driving current to each



devi ce which supplies a current to a plurality of 25 current-driv i
elements to drive the optical elenents, conp?ising at least a dB%CA&gB&§a|
current supply circuit which supplies a driving current to each 3 0 AU G
2006 12 optical elenent for a predetermnmined period, and a control voltage
applying circuit which applies at |east a charge voltage having a voltage
value corresponding to a voltage to be applied to each 5 optical elenent
using the driving current, before the driving current is supplied. The
driving current supplied to each optical elenent has the sanme current

value with resggggaaogﬁgégntogggcglPg%@g@ggmi%ngg%rgkkﬂiqupyrrent supply

circuit conprf e conStant current generating circuit which

out puts a constant re i th I e Rt 1 I 1 of th
driving curreﬁt?ogﬁggg ppEF§§¥t3gp%¥qg%?ggﬁgﬂgfb?gééﬂgﬁggﬁﬁfii&ﬁ%ch ©

sequential ly receive &ﬁaga@_bgh@ab%eh%ﬁﬂ%baﬁiVﬁﬂﬂﬁﬂﬁ waidheout put t he

driving current on the basis of the constant current. Alternatively, the
drivi ng Cu”e'&br%‘égﬁo)‘ldﬁhrgc%bt a flttheye cumid sapld el ngl eedaiput current

storage circuit which is provided between the constant current 20
generat gng ci p#ilcaan@ lieh@enp! wisdlnd yef duirvieny ctoreays e fers the recei ves
Lhe const ant current out put fponlthe _constant current generating,circuit,
ol ds a vol t age i vaepAiatentorirresppmdiigd t o a current val ue of the
The driving current supplied to each optical
element has the same current value with respect to each
optical element.

10 The driving current supply circuit comprises a
single constant current generating circuit which
outputs a constant current having the same current
value as that of the driving current, and a plurality
of current storage circuits which sequentially receive

15 and hold the constant current and output the driving
current on the basis of the constant current.
Alternatively, the driving current supply circuit
further comprises a single input current storage
circuit which is provided between the constant current

20 generating circuit and the plurality of current storage
circuits, receives the constant current output from the
constant current generating circuit, holds a voltage
component corresponding to a current value of the
constant current, and supplies a current based on the

25 voltage component to the plurality of current storage
circuits.

The input current storage circuit and each of



constant current, and supplies a current based on the 25 voltage conponent
( . ty of current storage circuits. The input current storage
circuit and each of 3 0 AUG 2006 13 the current storage circuj fSaigdsd
capaci tance elenment which receives the constant current output from
constant current generating circuit and in which electric charge

to the plurali

correspondi ng

to a current value of the 5l§onstant current is witten

vol tage conponent. The control voltage applying circuit further conp
means for applying a discharge voltage having a voltage value for causing
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ting aher iceht rangles,tadrd applying circuit further
comprises means for applying a discharge voltage having
a voltage value for causing each optical element to
perform discharging operation, after the driving
current is supplied to each optical element.

The driving device also comprises a pulse width
control circuit which controls a pulse width of the
driving current applied to each optical element in
accordance with a luminance level component of a
display signal.

In order to obtain the above effects, according to
the present invention, there is provided a display
apparatus which displays image information by supplying
a driving current corresponding to a display signal to
each of a plurality of current-driven display elements
of a display panel, comprising a display panel
including a plurality of signal lines and a plurality
of scanning lines intersecting at right angles, and
the plurality of display elements arranged near
intersections of the signal lines and the scanning
lines, a scanning control circuit which sequentially

scans the scanning lines to sequentially set



the plurality of display elenents arranged near 25 intersections of the
signal lines and the scanning lines, a scanning control circui® Giughugg
sequentially scans the scanning lines to sequentially set 3 0 AUG 2006 14
the display elenents connected to the scanning lines in a selected state,
and a signal control circuit including at |east a driving current supply

circuit which supplies a driving current, fo each signal line 5 for a
predeterm ned period, and a control voltage applying circuit which
applies, to each signal line, a charge voltage having a voltage val ue

b d | t i i ed h di spl I [ i

df‘?ii n;’”cﬁrYanr?@ﬁ@fa%?Léiuﬁ%é@ee%‘?s Serkretaf Songheneranpiib A sBsotay ("
el enment co i i I t, which,i i
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avi ng an an trod . L i , zat hod
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cast a vol  agg, yah Ueuopii 60 Labionay LH2ReA! Reeshehd Yghkadeihe each

di splay elenent™ 0 splay pane er than a maxi num val ue of a

vol tage yal ue applied,-LQ-pachiRBqdbapkay, ehaerat cwheringcdiiageng current
is supplied to each display elenment through each signal I|ine.

Al ternatively, st ey char gervalitagriBAsapprakbggecvalue saqguall hanan average
val ue of voltage values applied to
a charge voltage having a voltage value based on
a voltage applied to each display element upon
application of the driving current, before supply of
10 the driving current. The display element comprises
an optical element, which is, for example, an organic
electroluminescence element, the organic
electroluminescence element having an anode electrode
connected to the signal line, and a cathode electrode
15 connected to the scanning line.

The charge voltage has at least a voltage value
which is higher than a threshold.voltage for each
display element of the display panel and smaller than
a maximum value of a voltage value applied to each

20 display element when the driving current is supplied to
each display element through each signal line.
Alternatively, the charge voltage has a voltage value
equal to an average value of voltage values applied to
the respective display elements when the driving

25 current is supplied to the respective display elements
through the respective signal lines.

.The driving current supplied to each signal line



t he respective display elenents when the driving 25 current is supplied to
the respective display elenents through the respective signal 'iﬂﬁﬁueﬁﬂﬁ
driving current supplied to each signal Iine 3 0 AU G 2006 15 o? t he

di spl ay panel has the sane current value for each signal l[ine. The signal
control circuit conprises at least a control section which perfornms supply
of the driving 5 current by the driving igrrent supply circuit and
application of the charge voltage by the ntrol voltage applying circuit
in accordance with a timng at which the scanning control circuit sets the

display elenment in a selected state. 10 The driving current suypply circuit
in the signal Oéoﬁ??oﬁlép}éﬁiPaE%ﬂpF?§e§h8 §PW§I€uEgﬁ§¥aﬂ? @ﬁrﬁ%ﬁ

generating circuit which ortguts a constant current having a predeterm ned
current val ue, ®8Rl 81BP&taltE§- of current storage circuits which are

provided in 15 corr ondence with the pluralit f .Si | [ ne
sequentially receivgI§1 nGIHBFE FﬁgtES%sfgﬁfuéﬁrf%h Fg%%%ﬁ%giﬁh %%é%usly

P 10,5, ARG 0y, BRRH e ek e s

of the const anf® urren _ \ g current supp _ _
cireult gurtheEuEQEgE'ﬁ S t ReSHPLEnGNPUE reWil SRlop 1§t @138 L T which is

provi ded between't constant currént generating Circuit and the plurality
of current stgragecaiheHi b$ theCeh¥ege! R 1GaRR! M tHd Iyt @I put
voltage applying circuit in accordance with a timing at
which the scanning control circuit sets the display
element in a selected state.

10 The driving current supply circuit in the signal
control circuit comprises a single constant current
generating circuit which outputs a constant current
having a predetermined current value, and a plurality
of current storage circuits which are provided in

15 correspondence with the plurality of signal lines,
sequentially receive and hold the constant current, and
simultaneously output the driving currents to the
plurality of signal lines on the basis of the constant
current. Alternatively, the driving current supply

20 circuit further comprises a single input current
storage circuit which is provided between the constant
current generating circuit and the plurality of current
storage circuits, receives the constant current output
from the constant current generating circuit, holds a

25 voltage component corresponding to a current value of
the constant current, and supplies a current based on

the voltage component to the plurality of current



fromthe constant current generating circuit, holds a 25 voltage conponent
corresponding to a current value of the constant current, and suggjigé é@&B
current based on the voltage conponent to the plurality of current é

2006 16 storage circuits. The current storage circuit and input current
storage circuit each include a capacitance el enent which receives the
constant current output fromthe 5 constag% current generating circuit and
in which electric charge corresponding t0 "the constant current is witten
as the voltage conponent. The control voltage applying circuit in the
signal control circuit further conprises neans for applying, 10 to each
signal line, aS8PEEHSr§ATGBEtEge which causes each display el enent to
perforn1discharginggggeration and does naot exceed, a .t hreshol d vol t age of

the display el ement " after e <HANIARy Coie T SUpTT S 15 %ach i gnal
ciroui ¢ whi ch EONEP8FaCAY Bt G SRAH AR te = GRRATG 2n ar T eac

ving current {0 each signa

[ine in accor dagee nhiile;doluihaance evel somonentyafy@ digpldye signal.

Brief Descripti awi ngs he "acconpanying draw ngs, _ are
| ncorporated gy, apd ¢oRsli-kuie ﬁ%n%gjstti%fg the SRacifdatd Qi | lustrate

enbodi nents of nvention, a ether wth the general description
gi ven above andiih@ric charge corresponding to the constant current
is written as the voltage component.
The control voltage applying circuit in the signal
control circuit further comprises means for applying,

10 to each signal line, a discharge voltage which causes
each display element to perform discharging operation
and does not exceed a threshold voltage of the display
element, after the driving current is supplied to each
signal line.

15 The signal control circuit comprises a pulse width
control circuit which controls a pulse width of the
driving current to each signal line in accordance with
a luminance level component of a display signal.

Brief Description of Drawings

20 The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
with the general description given above and the
detailed description of the embodiments given below,

25 serve to explain the principles of the invention.

FIG. 1 is a block diagram showing an example of

the overall arrangement of a driving device and



detail ed description of the enbodiments given below, 25 serve to explain
the principles of the invention. FIG 1 is a block diagram show ng an
exanpl e of the overall arrangenent of a driving device and 3 0 AUG 2006

17 a display apparatus using the driving device; FIG 2 is a $chéwgtd
circuit diagramshowi ng the arrangenent of a part of the display apparatus
to which the present invention can be applied; 5 FIG 3 is a circuit

di agram showi ng the arrangement of a paft of a data driver which can be
applied to the driving device according to the present invention; FIG 4
is atimng chart sh%vﬁxlncg% control operation in a fs,\(;ageni ng driver and

10
Brgpﬂatﬁ drivérdﬁfpé PR& 2 t5h 14 q(}qqugﬁﬁ%%ﬁﬁnd?nbention; FIG 5is a
show ng vo e-cuyrr.ent i i . i
9 G’vg t%eas sg a%r?%%fcé;gi%g&rEeg{gﬁg%' E'Ho&rbg%dt e

rel ati onshi p betwe e scanni rrver ata

driver 15 which _can be pld ed t e I nt L.00,- - £l iSidntimn
chart showi ng adfirsaﬁ‘lgf@e&%?volfnga poagreér gﬁ (F)\{]}?GTS ncg%?%mc{jfs% %@raég%%%?ugﬁ%ghMi chg

the present | :/efgbtrjegs%onctaﬁrﬁﬁelﬁgif%ﬂ &din B& agpi fed; Schematic bl ock di agram

showing a 20 odi‘nent a constant ‘current supply circuit which
can be applied to thg: driving, apparaf USqfs§eadl BHowlAgt BRepr esent

invention; FIG 8 is a circuit diagramshow ng a specific
arrangement of a part of a data driver which can be
applied to the driving device according to the present
invention;

FIG. 4 is a timing chart showing control operation

10 in a scanning driver and the data driver which can be
applied to the present invention;

FIG. 5 is a graph showing voltage-current
characteristics representing the relationship between
voltages applied by the scanning driver and data driver

15 which can be applied ta the present invention;

FIG. 6 is a timing chart showing display driving
operation in the display apparatus to which the present
invention can be applied;

FIG. 7 is a schematic block diagram showing a

20 first embodiment of a constant current supply circuit
which can be applied to the driving apparatus according
to the present invention;

FIG. 8 is a circuit diagram showing a specific
example of a current generating circuit which can be

25 applied to the constant current supply circuit
according to the present invention;

FIG. 9 is a circuit diagram showing a specific



exanpl e of a current generating circuit which can be 25 applied to the

( . . . |nvent|on FIG 9
is acircuit diagramshow ng a specific 3 0 AUG 2006 18 exanpﬁ% HGa06
arrangenent constituted by a current storage circuit and swtch neans
which can be applied to the constant current supply circuit according to
the present invention; 5 FIGS. 10A and 3QB are circuit diagrans show ng
basic operation in a current storage circuit which can be applied to the

constant current supply circuit according to the present

constant current supply circuit according to the present

Lo “CoTERSETY AR o8 SRR

can app |ed to

t

nvention; FIG

et of t he

e dr|V|ng devi ce

according to t é#gggﬂﬂxl 44¥wa%é% ah$ @h?Eﬂeggﬁ'Bebéﬁﬁkléﬁagram

show ng a t hi%

e constant current supply circuit

whi ch can be 2?9“%}? ééhé{ghﬁkéﬁ@ 19@¥ﬁ§§19089fgh99 &@co£8§n§r€§eﬁhe

i nventi on; sectional view's

ow ng the schematic arrangenent

of an organlcnﬁl:ﬁ!_e ﬁ¥n¥5 et @nl13B is a graph show ng the approximate 20
characteri

vol tage-curre stic of the organic EL el enent;

FIG 13Cis an

equi val ent circuit giggramafahdeilonrgani eiEbuekedtayrams showing

basic operation in a current storage circuit which can

be applied to the constant current supply circuit

according to the present invention;

FIG. 11 is a schematic block diagram showing a

10 second eﬁbodiment of the constant current supply

circuit which can be applied to the driving device

according to the present invention;

FIG. 12 is a schematic block diagram showing a

third embodiment of the constant current supply circuit

15 which can be applied to the driving device according to

the present invention;

FIG. 13A is a sectional view showing the schematic

arrangement of an organic EL element;

FIG. 13B is a graph showing the approximate

20 voltage-current characteristic of the organic EL

element;

FIG. 13C is an equivalent circuit diagram of the

organic EL element;

FIG. 14 is a view showing an example of a display

25 apparatus based on the simple matrix driving scheme;

FIG. 15A is a graph showing a change in supply

current over time when a driving current is supplied to



FIG 14 is a view showing an exanple of a display 25 apparatus based on
the sinple matrix driving scheme; FIG 15A is a graph showi ng a change in
supply current over time when a driving current is supplied to 3 @ lalE6268e
19 an organic EL elenent; and FIG 15B is a graph show ng a change in
voltage applied to a display elenent over tine when a driving current is
supplied to an organic EL elenent. 5 Best de for Carrying Qut the

| nvention Enbodinents of a driving device, a display apparatus using the
driving device, and a driving nethod for the display apparatus according
to the present invention will be described in detail below 10
<Arrangenent cin m%ﬁﬁw@paﬁﬂa@lﬁ%&t’rh@gchenﬁti c arrangenment of a driving

device according to_the_ present i ti d di spl .
Whi ch the driving de¥cel Shn be® aBpFPB hAIEIog GBSBPLOSH FLTSEah th

referen toth | 15.vi f-th i i . EL i
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di agram show ng the ar i t i
S ﬁé\}.gﬁ{q?d;én géa% %&&erggﬁlgecgaf £ Q& m@efléilt%hay appar at us

to which the present e a In the foll ow ng
descri pti on, Organ'ﬁmgbdﬁhgﬁggtéf a driving device, a display

apparatus using the driving device, and a driving

method for the display apparatus according to the

present invention will be described in detail below.
10 <Arrangement of Display Apparatus>

The schematic arrangement of a driving device
according to the present invention and a display
apparatus to which the driving device can be applied
will be described first with reference to the several

15 views of the accompanying drawing.

FIG. 1 is a block diagram showing an example of
the overall arrangement of the driving deﬁice according
to the present invention and the display apparatus to
which the driving device can be applied. FIG. 2 is a

20 schematic circuit diagram showing the arrangement of
the main part of the display apparatus to which the
present invention can be applied.

In the following description, organic EL elements
OEL are used as display elements for a display panel.

25 However, the display apparatus according to the present
invention is not limited to this. The present

invention can also be suitably applied to a case



CEL are used as display elenents for a display panel. 25 However, the

di spl ay apparatus according to the present invention is not Iingmegugqgs
this. The present invention can also be suitably applied to a case % AUG
2006 20 wherein optical elenments such as light-emtting diodes (LEDs) are
used as display elenents instead of organic EL el enents. As shown in FIGS.
1 and 2, a display apparatus 100 5 to which the present invention can be
applied is conprised of a display panel €Bixel array) 110, scanning
driver (scanning control circuit) 120, data driver (signal contro

circuit) 130, systemcontroller 140, and display signal generating circuit
150. In the 10wtdesphiayopanehlledemgingsl sycdl esedtightmeniditigg farodescanyl e,
organic EL elenents OEL are formed near the intersections of a plurality
of scanning |in&EDS) ane asegl asadiicplely silgments dés Hadu P EFa i r anged
in orthogonal directions. The scanning driver 120 is 15 connected to the
scanni ng | i nesESLedemeRESdi spl ay panel 110 and controls the display

Scanning i gnal Ve A MUl Seamiaiy 13 MG A & Tk IR TEREY | 10 g,
e o 28 1oL o Bt SRS LR B0l B0 5 e o ool ey
T o o e g R ST SN A48 sl 62
scanning driver (scanning control circuit) 120, data
driver (signal control circuit) 130, system controller
140, and display signal generating circuit 150. 1In the
10 display panel 110, display elements including, for
example, organic EL elements OEL are formed near the
intersections of a plurality of scanning lines SL and a
plurality of signal lines DL which are arranged in
orthogonal directions. The scanning driver 120 is
15 connected to the scanning lines SL of the display panel
110 and‘controls the display elements on each row in
the selected state by sequentially applying a scanning
signal Vs to each scanning line SL at a predetermined
timing. The data driver 130 is connected to the signal
20 lines DL of the display panel 110, supplies a constant
current (driving current) Ic having a signal time width
(pulse width) corresponding to display data in
synchronism with the application timing of the scanning
signal Vs, and applies a set voltage Vset (charge
25 voltage) or reset voltage Vreset (discharge voltage) at
a predetermined timing. The system controller 140

generates and outputs at least a scanning control



signal Vs, and applies a set voltage Vset (charge 25 voltage) or reset

vol tage Vreset (discharge voltage) at a predetermned tim ng. gmeA§N$mBm
controller 140 generates and outputs at |east a scanning control 3 0 AUG
2006 21 signal and data control signal for controlling the operation
states of the scanning driver 120 and data driver 130, on the basis of a
timng signal supplied fromthe display signal generating circuit 150. The
5 display signal generating circuit 150 s@dplies the above display data to
the data driver 130 on the basis of a video signal supplied fromthe
outside of the display apparatus 100, generates a timng signal (system
clock or the |idigmnaflorameperattd npreaedl g dr Bort eakbhing nthe
predeterm ned driven state on the basis of the display data, and supplies
the timng sigraeratidrhestatsdemtata ddanmnidd. diheear tadgenm@ndabdbé each of
t he above conponents w |l be described below. 15 (D splay Panel) As shown
in FIG 2, the diiispimyl 3¥anein tite wasie chme beinppdi etdoralt fleppteednt
invention has n scanning line SL and msignal |ines DL which are
intersecting dach diftferdigp¥ayhtiemyt egengmet Hpgpraycpahel 210 FBS 20 a
sinple matrix arrangenent in which the organic EL _elenments CEL each having
the cross sect iBridlast riicdiale IRt ing FFErcush hr@ FUPRRYSat thRe

nersections of vl SoPey 4t S 9e 4085 B1 507 198 L3RRS BYS:s
of a video signal supplied from the outside of the
display apparatus 100, generates a timing signal
(system clock or the like) for operating each organic
10 EL element in a predetermined driven state on the basis
of the display data, and supplies the timing signal to
the system controiler 140,

The arrangement of each of the above components

will be described below.
15 (Display Panel)

As shown in FIG. 2, the display panel 110 which
can be applied to the present invention has n scanning
line SL and m signal lines DL which are intersecting
each other at right angles. The display panel 110 has

20 a simple matrix arrangement in which the organic EL
elements OEL each having the cross-sectional structure
shown in FIG. 13A are formed at the intersections of
the respective signal lines DL and the respective
scanning lines SL with the anode electrodes (positive

25 electrodes) and cathode electrodes (negative
electrodes) of the elements being connected to

the signal lines DL and the scanning lines SL,



scanning lines SL with the anode el ectrodes ositive 25 ele

cathode el ectrodes (negative electrodes) of(Fhe el enent s bef%éog;%%g;?g@
to the signal lines DL and the scanning lines SL, 3 0 AUG 2006 22 0
respectively. In this case, each organic EL element CEL has an arrangement
in which a diode type display element Ep and a junction capacitance Ca are
connected in parallel as in FIG 14. 5 §canning Driver) The scanning
driver 120 sets display elenents on each rowin the selected state by
sequentially applying the scanning signal Vs (= Vsl) to each scanning line

SL on the basis of a scannin ntrol si naI sy i f

control | er 14besphgEeéBgl Merfé%n&ﬁQSCSﬁﬁﬁb? ﬁﬁg%hﬁghgﬁggﬁ%%gﬁﬁ?dfyifﬁg

current Ic sugglled from the datatdrlve%_ i S| §|ne DL

ggd applé th baggétéPnﬁﬁﬁanﬁgggP volt dge resgﬁ'%%g Qﬁﬁhn]i EiG. 2, the
anning drive i conpris f i f

SW.1, SW2, I’lemgﬂfniﬁ g0e 2 aljélgcr%g glr rcga to Eac’Jlsr{‘:§E‘!i‘Jv§$a£ g]reeé?éor\l/\%&%}ﬁglsn

after for the,sake % %qn%%nlgp%qk; 1hi gh-vol ta
ge power supply, and
| ow-vol t age poReP2r&dp The shift reglster 121 sequentlaII§ out puts 20

out put _Si gnal ZS%%?‘*%@S%’&;?’% for the sake of conveni ence) on the basi s
of scanning controlysignalsida Shiddr Staotsstgnal spsayfelehenks and
each row in the selected state by sequentially applying
the scanning signal Vs (= Vsl) to each scanning line SL
on the basis of a scanning control signal supplied from
10 the system controller 140, thereby performing control
to write the constant driving current Ic supplied from
the data driver 130 through the signal line DL and
apply the predetermined reset voltage Vreset.
As shown in FIG. 2, the scanning driver 120 1is
15 comprised of a shift register 121, switches SWL1,
SWL2, ..., SWLn (to be also referred to as "switches
SWL" herein after for the sake of convenience),
high-voltage power supply, and low-voltage power
supply. The shift register 121 sequentially outputs
20 shift output signals RS1, RSZ,..., RSn (to be also
referred to as "shift output signals RS" hereinafter
for the sake of convenience) on the basis of scanning
control signals (a shift start signal, shift clock, and
the like) supplied from the system controller 140. The
25 switches SWL1, SWL2,..., SWLn are provided for the
respective scanning lines SL, and the contacts of the

switches are switched on the basis of the shift output



the like) supplied fromthe systemcontroller 140. The 25 switches SW1,

SW2,..., SWn are provided for the respective scanning lines SL, and the
contacts of the switches are switched on the basis of the shift outgpug 3p
AUG 2006 23 signals RS1, RS2,..., RSn. The hi gh-vol tage power supply

comonly applies a signal voltage Vsh (charge control voltage) of a
predeterm ned hi gh voltage (high Ievel)é%o one of the switching contacts
of each of the 5 switches SW.1, SWZ2,...,°"SW.n. The | ow vol tage power

2 Dredet orm ned | ow volags. (1 ow Level) ta the ather of the suliching

contacts of wahiotis B sohes S sife WS Worthe snift 10
iié rgilﬁeit|§§g?§ffg§r ;EFifiﬁpit??gttﬁ%gfﬁgeyos?%% ogf%hzcgggé%ay EanSL
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organi ¢ i} elqufééh§§%8§?%th§WL§el?9Fe§WLHW’(@Eé”mbﬂgvbhﬂﬁbefﬁbw@ﬂ|y a

predet erm ned 2 perio e suppl y period of the driving current |c and
the applicati O%‘ﬁlgﬁijizogoﬁﬁoﬁbﬁ 5SSEile¥OLt 3g6n¥Ies6l thge UBE Sd@NNingG

period). Note _ n a state erein the shift output signals RSI,
RS2, ... are notohppyt {60fhge) of a predetermined low voltage (low
level) to the other of the switching contacts of each
of the switches SWL1l, SWL2,..., SWLn. When the shift
10 output signals RS1, RS2,..., RSn which are generated by
the shift register 121 while it sequentially shifts
from the upper side of the display panel 110 to the
lower side are input to the switches SWL1l, SWLZ,...,
SWLn, the switching contacts are sequentially switched
15 to the low-voltage power supply side. As a
consequence, the scanning signal Vs having the
low-level signal voltage Vsl is applied to the anode
electrodes of ihe organic EL elements OEL on the
selected row (scanning line) for only a predetermined
20 period (the supply period of the driving current Ic and
the application period of the reset voltage Vreset in
one scanning period). Note that in a state wherein the
shift output signals RS1, RS2,... are not input from
the shift registef 121 to the switches SWL1l, SWL2,...,
25 SWLn (no row is selected), the switching contacts of
the switches SWL1, SWL2,..., SWLn are switched to the

power supply side, and the scanning signal Vs having



the shift register 121 to the switches SW1, SW2,..., 25 SWn (no rowis
sel ected), the switching contacts of the switches SW1, SW2,..., SWn are
switched to the power supply side, and the scanning signal Vs h@uimg;%mg
AUG 2006 24 the high-level signal voltage Vsh is applied. Each swtc A
is formed froma switch elenent such as a field-effect transistor. (Data
Driver) 5 FIG 3 is a circuit diagramshow ng the arrangenent of the main
part of the data driver which can be app@?ed to the driving device
according to the present invention. The data driver 130 sequentially
receives and 10 holds display data line by |ine supplied fromthe display
si gnal generatthg kigkuievebosagnal grddeger ¥iched st @pPidesn t BéBasi s of
various data control signals (an output enable signal, output control
signal, shift svakehsPPhals SRFRedclEeR, 2asyiisht fe eMSRd) S&HpiESed from t he
systemcontrol l er 140. The data driyer 130 converts each display data into
a current conp®néhelereitechstEAPSYArRE ‘with a signal time width (pul se

wi dt h) corresngd%ng to thg | um nance |evel of the display data, and
suppl i es the daPateoP58VEAh signal line DL at a predetermined tim ng

N, B 19 BSEO8 38 f 1 PR W AP U, SN 1 s A
arrangement of the main part of the data driver which
can be applied to the driving device according to
the present invention.

The data driver 130 sequentially receives and
10 holds display data line by line supplied from the
display signal generating circuit 150 at a
predetermined timing on the basis of various data
control signals (an output enable signal, output
control signal, shift start signal, shift clock, and
15 the like) supplied from the system controller 140.
The data driver 130 converts each display data into
a current component of a constant value with a signal
time width (pulse width) corresponding to the luminance
level of the display data, and supplies the data to
20 each signal line DL at a predetermined timing within
a scanning period set for each of the above scanning
lines.
As shown in FIG. 2, the data driver 130 is
comprised of a control section 131, switches SWCI1,
25 SWC2, ..., SWCm (to be also referred to as "switches

SWC" hereinafter for the sake of convenience),

a control voltage applying circuit 132, and constant



conprised of a control section 131, switches SWC1, 25 SWC2,..., SWCm (to
be also referred to as "switches SWC' hereinafter for the sake of

conveni ence), a control voltage applying circuit 132, and const ardt0 3U§ A G
2006 25 current supply circuits 133 (driving current supply circuits).
The control section 131 outputs control signal CS1, CS2,..., CSmin
accordance with a timng at which the scanning driver 120 sets displ ay
el enments on 5 each row in the sel ected state by appl yi ng the scanni ng
signal Vs to each scanning line SL on the basis of data control signals
(output control signals and the like) supplied fromthe systemcontroller
140. The swit chelsreSWGIUPSW2C1rcul SRl dPe (ProViagd crEF ep e SuPPRect i ve 10
signal lines DL, and the contacts of the switches are_sw tched on.the
basis of contretrepyhal - csThecspntrol segkienppPiled ORtEMEEhe COBMLPH
section 131. The control voltage applying circuit 132 commonly .applies the
fet I;/oltage \&EgnEthaPge UBft age) Egmalﬁréﬁépé ﬁpﬁédwﬁﬁghal§léﬂpﬁg§§ (hi gh
eve to the first switching.contacts o the _switches SWC1, S e e
SWCm gnd conn%%%?haEBFiEgangﬁﬁgr8§éYe€oﬁggg§e@Fe§éﬁp &ngﬁ§W65x%%f¥hge) of
a predetermned ] ow volta (Low |l evel) .to t third. swtchi tacts
of the séﬁtchegagbci?wsﬁﬁ2?ﬁ?.Efgé§§E§1%$ﬁgesg§ 38?%&68 Vge% Fg%ggﬁgFg a
value corresponging 48 2oPatent kabnhone1anal sed oo e pdisanl ar elaent by
supplying the constant drrving current’Ic and that is equal to or nore

than at |east -Lhe bAresBAbd svoblagatobonkeodi ShlgRk 19 et rand idess

supplied from the system controller 140. The switches
SWC1l, SWC2,..., SWCm are provided for the respective

10 signal lines DL, and the contacts of the switches are
switched on the basis of control signal CS1l, CS2,...,
CSm supplied from the control section 131. The control
voltage applying circuit 132 commonly applies the set
voltage Vset (charge voltage) of a predetermined high

15 voltage (high level) to the first switching contacts of
the switches SWC1l, SWC2,..., SWCm, and commonly applies
the reset voltage Vreset (discharge voltage) of a
predetermined low voltage (low level) to the third
switching contacts of the switches SWC1l, SWCZ,...,

20 SWCm. The set voltage Vset is set to a wvalue
corresponding to a potential to be applied to
the display element by supplying the constant driving
current Ic and that is equal to or more than at least
the threshold voltage of the display element and does

25 not exceed the maximum voltage applied to each display
element when the driving current Ic is supplied. More

preferably, the set voltage Vset is set to the average



25 not exceed the maxi num voltage applied to each display elenent when the-
driving current Ic is supplied. More preferably, the set voltage Vset is
set to the average 3 0 AUG 2006 26 voltage of the maxi num vol t agel &@ 2006 -

m.ni num voltage at the signal line DL when the driving current Ic is
supplied. The reset voltage Vreset is set to a value that can tenporarily
rel ease and reset the charge of 5 the signal |line DL and for exanple, set

to ground potential (0 V). Mre preferabldp the reset voltage Vreset is
set to be slightly lower than the threshold voltage of the display

el ement. Each of the constant current supply circuits 133 supplies the
driving 10 curneittage hdvithge anectimatartokitagemnd ahueinwy vwostgpal atti me

wi dth (pul se wi dth) based on the |um nance graduation conponent of display
data to the seddvid sigmialcHiifg ddntvdran ofhe &bt ¥ EvHoreF AYnbnEC oISt he

sw tches SWC1, SWC2,..., SWOm A constant current 15 supply circuit which
can be applied SwrlHedat Lhf ivaget a‘&%‘?@‘ﬂ?}g\f{%s?‘hel?)r%%gn{oi AVEALEBN wil |

be described in_ detailed later. FIG 3 is a circuit diagrag1shomﬁ g an
exanpl e of an EEarRFERERIRAT A Hel ¥ vi ¢ bR SHrd W RRE cERC hERARARi 88 20 to

SICL, SN2, -« ERENEH I ot B8 Torithe TEECRREIREC s  SREI CFi RESUTE of the |
data dniver 1A ave e el ORINLeEOELBE) g PULLENoBLEGEN (10 e

Vreset is set to be slightly lower than the threshold
voltage of the display element. Each of the constant
current supply circuits 133 supplies the driving

10 current Ic having a constant current value and a signal
time width (pulse width) based on the luminance
graduation component of display data to the second
switching contact of a corresponding one of the
switches SWC1l, SWC2,..., SWCm. A constant current

15 supply circuit which can be applied to the data driver
according to the present invention will be described in
detailed later.

FIG. 3 is a circuit diagram showing an example of

an arrangement of the switches SWC which can be applied

20 to the data driver 130. For example, as shown in
FIG. 3, each of the switches SWCl, SWC2,..., SWCm
provided for the respective signal lines DL of the data
driver 130 can have an arrangement including a switch
element (to be referred to as an "NMOS transistor”

25 hereinafter) Trll, NMOS transistor Trl2, and switch
element (to be referred to as a "PMOS transistor"

hereinafter) Trl3. The NMOS transistor Trll is formed



25 hereinafter) Trll, NMOS transistor Trl12, and switch elenent (to be
referred to as a "PMOS transistor” hereinafter) Tr13. The NMOS transistor
Tril is formed 3 0 AUG 2006 27 from an n-channel field-effect trangiskosos
and has a source termnal connected to the high-voltage power applying
circuit 132 for applying the constant set voltage Vset, a drain term nal
connected to the signal 5 line DL, and a te termnal to which a control
signal Vgs is applied at the first tinmng. The NMOS transistor Trl2 has a
source termnal connected to the constant current supply circuit 133 for
supplying the constant driving current Ic, a drain termnal connected 10
to the signal from @E,naﬁﬂa%negtElﬁé?ﬁ?ﬁﬁﬁcFotﬁﬁPéﬁStgrcé r 82SsPgnal Vg
is applied at the second tinming. The PMOS transi.stor. Tr13 is formed froma
p-channel fi eS@UEFE BB IERAL| SPBRCEHRENES % Solt g8 e iA95 PO¥SAnected to

t he | ow vol tage power applyin ircuit 15 134 f | yi h

rese: v?ltage ?P?%@&E?aESFéFﬁgtibﬁiESF éBR#g&ng%P%pP e%gggka%eﬁfzztggf and
a gate ternina i contral. _si I, ggr i %REJ.%% t@qdﬂgﬂcj
timng. That i¥° gﬁgesgf?gheg Shgtn E%%%}P..,c§aﬁﬁn qﬁ 2%%ﬁ
e e MR s, o) o Tt Pl
transi stor Trlé BPe"connect edoin para I%l wth the single signal” Iine DL.
The swi tches SHCLisSUEB1ien 2BVERGATE el eakiivgly tinadiown at  di fferent

timngs to supp pre erm ned vol t ages or
transistor Trl2 has a source terminal connected to the
constant current supply circuit 133 for supplying the
constant driving current Ic, a drain terminal connected
10 to the signal line DL, and a gate terminal to which
a control signal Vgc is applied at the second timing.
The PMOS transistor Trl3 is formed from a p-channel
field-effect transistor and has a source terminal
connected to the low-voltage power applying circuit
15 134 for applying the constant reset voltage Vreset,
a drain terminal connected to the signal line DL, and
a gate terminal to which a control signal Vgr is
applied at the third timing.
That is, the switches SWC1l, SWC2,..., SWCm each
20 have an arrangement in which the NMOS transistors Trll
and Trl12 and PMOS transistor Trl3 are connected in
parallel with the single signal line DL. The switches
SWC1, SWC2,..., SWCm are selectively turned on at
different timings to supply predetermined voltages or
25 currents to the signal lines DL.
The control signals Vgs, Vgc, and Vgr applied to

the gate terminals of the NMOS transistors Trll and



25 currents to the signal lines DL. The control signals Vgs, Vgc, and Vgr
applied to the gate termnals of the NMOS transistors Tril and 3 0 AU G
2006 28 Tr12 and the PMOS transistor Trl1l3 are generated on the BakiagG a6
data control signals supplied fromthe systemcontroller 140 and di spl ay
data supplied from the display signal generating circuit 150, and are 5
selectively applied to the respective transistors at predetermned tim ngs
within a scanning period set for each réf (scanning line). The operations

of these sw tches SWC1, SWC2,..., SWCm and voltage and current conponents
supplied to the signal lines DL will be 10 described in detail |ater.
Referring to A2 3nd edistEMEe tompohehts Rph3 aRp, Jangr&pedf @Rmed in
series with the signal line DL are equival ent representations of the

i nt er connect i drhe resist antedattd coREEPYNRiINhE BHPPAKAICAPERi FRRce 15
conponents Cpa and Cpb forned on the two ends of the S&ﬁ?g%dline DL are

i nt er connect | oY ¢t cGeRFeekl oY phf AstRf cAEERLRY t GAEBSFY aft°Bar asi ti c
on the signal line DL. (Syste CbntroILer 20rThets ben108ntrgller 140
generates and %ﬁﬁFﬂ&%ElaYos%%%glc%ﬁ%?ﬁ@ PP verT$26 a%g dafddFfVer 130, a
R SIS S R
timngs so predetermined timings within a scanning period set for
each row (scanning line). The operations of these
switches SWC1l, SWC2,..., SWCm and voltage and current
components supplied to the signal lines DL will be
10 described in detail later.
Referring to FIG. 3, resistance components Rpa,
Rp, and Rpb formed in series with the signal line DL
are equivalent representations of the interconnection
resistances of the signal line DL, and capacitance
15 components Cpa and Cpb formed on the two ends of the
signal line DL are interconnection capacitances
(parésitic capacitances) which are parasitic on the
signal line DL.
(System Controller)
20 The system controller 140 generates and outputs,
to the scanning driver 120 and data driver 130,
a scanning control signal and data control signal
for controlling their operation states to make the
respective drivers operate at predetermined timings so
25 as to generate and output the scanning signal Vs,

driving current Ic, set voltage Vset, and reset voltage

Vreset. The system controller 140 then supplies



25 as to generate and output the scanning signal Vs, driving current
set voltage Vset, and reset voltage Vreset. The systemcontroller 140 then

supplies 3 0 A U G 2006 29 the scanning signal Vs to the cathodg elgg

of. each organic EL elenent, and the driving current Ic, set voltage
and reset voltage Vreset to the anode electrode of each organic EL el

to make each 5 organic EL el enent operate with a predeterm ned

I c,

g

enent

| um nance

l evel so as to display inmage information 2Based on a predeternined video
signal on the display panel 110. (Display Signal CGenerating Circuit)

The di splay signa

10

generating circuit 150 extracts |um nance |evel signal

conponent s frotha stdsoisograkbnadulpl ted theomathedeeedigsiteoden® foasitde of

apparatus, and supplies the signal conponents as display

to the data droveani80Efoelenentl i padofthel Sinivd ng sraefaddlr BR: |f the

above video signal contains a timng signal conponent far definjng the
%iW@ O%

t he di spl ay

di spl ay ti ni ngVetltpaggdsehf opms: L6

vi deo signal),

al enerating circuit 150 (FIG. 1) nmay have
the function 2816FteRFRaOE R O H@%%ﬁﬁ%%ﬁ%ﬁ@np%ﬁ SAfdbl ying it

to the s sten1contro||§& 1i0 as wel |
above | uni nanc8TPEYer Sigft

controll er

10

15

20

25

140

apg pestdade Wigyfh
t he display si

he f
Fm%ﬁﬁn&ﬁ%ﬁﬁié|ﬁ$ﬁﬁn%;3£§§§t%%e Syst em

dat a

Sonposite

unction, .of Sxtdacting t he

1uEREHRCT ARYV R ILCTY & HIEAA Y GO Rhasignal and

based on a predetermined video signal on the display
panel 110.
(Display Signal Generating Circuit)

The display signal generating circuit 150 extracts
luminance level signal components from a video signal
supplied from, for example, the outside of the display
apparatus, and supplies the signal components as
display data to the data driver 130 for each line of
the display panel 110. If the above video signal
contains a timing signal component for defining the
display timing of image information like a TV broadcast
signal (composite video signal), the display signal
generating circuit 150 (FIG. 1) may have the function
of extracting a timing signal component and supplying
it to the system controller 140 as well as the function
of extracting the above luminance level signal
component. In this case, the system controller 140
described above generates a scanning control signal and
data control signal to be respectively supplied to the
scanning driver 120 and data driver 130, on the basis

of timing signals supplied from the display signal



25 data control signal to be respectively supplied to the scanning driver
120 and data driver 130, on the basis of timng signals supplied fromthe
di splay signal 3 0 AUG 2006 30 generating circuit 150. <Drivi goy WetHoss f or
Dr.i ving Device> The operations of the above scanning driver and data
driver and voltage and current conmponents supplied 5 to the scanning lines
and signal lines will be described in detail next with reference to the
several views of the acconmpanying drawing® FIG 4 is a tining chart
showi ng the control operations (driving nmethod) of the scanning driver and
10 data driver which can be applied to the present invention. FIG 5 1is a
graph showi ng gehtageiongr cémtuithdb&cteri stics representing the

rel ati onship between the voltages applied fromthe scanning driver and
data driver wkPchvéng Methppl fed D&lvREIpLEYARE " nvention. 15 FIG 6 is a
timng chart shomﬁng the display driving operation of th digﬁla

apparat us to whi ch The pReFerkionsnedntiish aRaY HEFPMIY. 441§ earzdontrol

operations of the scanning drjiver and data driver accordi t Q. the present
i nvention, as da82asHEWYSn aPOGYC4 tagss @D &Y c?n%sé‘ton}?@ﬂ Siucmaql%eg{ above

e Vo B VOB (PAs el Rtk S SR AR e L D
supplied to e %gc%ii %adl ilni Qieet[gll'i’l %’&ta v&iqﬁqetreoﬁeé’fe%eﬂ&?eéhéj%é\?@ral
views of the accompanying drawing. '
FIG. 4 is a timing chart showing the control
operations (driving method) of the scanning driver and
10 data driver which can be applied to the present
invention. FIG. 5 is a graph showing voltage-current
characteristics representing the relationship between
the voltages applied from the scanning driver and data
driver which can be applied to the present invention.
15 FIG. 6 is a timing chart showing the display driving
operation of the display apparatus to which the present
invention can be applied.
In the control operations of the scanning driver
and data driver according to the present invention, as
20 shown in FIG. 4, a set period Tset during which the
above set voltage Vset (charge voltage) is applied to
each signal line DL, a constant current supply period
Tc during which the driving current Ic is supplied to
each signal line DL, and a reset period Treset during
25 which the reset voltage Vreset (discharge voltage) is
applied to each signal line DL are sequentially set

within a scanning period Tsel (selection period) which



25 which the reset voltage Vreset (discharge voltage) is applied to each
signal line DL are sequentially set wthin a scanning period Tsel

(sel ection period) which 3 0 A UG 2006 31 is set for each scarhlmyd g
at different timngs. Note that FIG 4 shows a case wherein the display

el ements on a specific row (scanning line) are driven. (Set Period) 5 In
the set period Tset, as shown in FIG 4, gt the start timng of a scanning
period set for a specific row, the high-level set control signal Vgs is
applied to the gate termnal of the NMOS transistor Tril provided in the

data driver 139t QotUrR 0RRE sEAHaRSI1SH ataRd dhe-dritsalintingly | evel

control signal Vgr is applied to the gate term nal of the PMOS transi stor

Tri3 to turn ofhtehenbrangicst ar sti¥wst i cdddmhdiein 1w vl 1apur rent
supply control signal Vgc is applied to the gate termnal of the NMOS

transi stor Tr12le@eh%skeep a tspefdifiAs rawconsamane, lit sate ditage. Vset
havi ng a predeterm ned high voltage (e.g., 12 V) is applied to the signa
i ne DL throughstdte PMISd)transi stor Trll, and applied to the anode
el ectrode of the organic EL elenent through the signal line DL 20 (signa
line vol tage Vdl = \setthe Het geriwml tBgpt Vsas showetin FiGval ueat the
corresponding to a potential (Vc) to be applied to the display el enent by
suppl yi ng t he sdrsttaftimdmoviafy @ cramsing eeieheset gl 3 isReDE uring the
constant row, the high-level set control signal Vgs is applied
to the gate terminal of the NMOS transistor Trll
provided in the data driver 130 to turn on the
10 transistor, and the reset high-level control signal Vgr
is applied to the gate terminal of the PMOS transistor
Trl3 to turn off the transistor. At this time, the
low-level current supply control signal Vgc is applied
to the gate terminal of the NMOS transistor Trl2 to
15 keep it off. As a consequence, the set voltage Vset
having a predetermined high voltage (e.g., 12 V) is
applied to the signal line DL through the NMOS
transistor Trll, and applied to the anode electrode of
the organic EL element through the signal line DL
20 (signal line voltage Vdl = Vset).
| The set voltage Vset is set to a value o
corresponding to a potential (Vc) to be applied to
the display element by supplying the constant driving
current Ic to the signal line DL during the constant
25 current supply period Tc (to be described later). That

is, as shown in FIG. 5, when the driving current Ic is

applied to the signal line DL, a voltage drop Vdrop



25 current supply period Tc (to be described later). That is,.as shown in

FIG 5, when the driving current Ic is applied to the signal

vol tage drop Vdrop 3 0 A U G 2006 32 OCCEPS in accordancg mﬁtLI?ﬁgDum 2006
interconnection length fromthe data driver 130 serving as a power supply
to the organic EL element CEL. As a consequence, a maximum voltage Vmax is
applied to the side nearest to 5 the da3a driver 130 and a m ni num vol t age
Vminis applied to the side farthest fromthe data driver 130. As will be
described later, in order to set the organic EL elements CEL connected to
all the scannjpgutines SkcorBahbe wothemhssiotestcanaedtiosuflEn@dd if the
set 10 voltage Vset is set to a value that is equal to or nore than at

| east the thresbrl dheobhagedttiven- d30vekragay asf at OGP H & enent
OEL and does not exceed the rmaxi mum voltage Vmax applied to each display
el enent  whenthbeodyawniing Etuedenentc OFS .supl ideEONMRBI S réferably, in
order to inprove the uniformty of the effect obtained in the qv rah
di spl ay panel mbyinamphpiltggehdmes: ivoRPRid ofsd the Séte ma[raegsgt Bt is

set to a voltage that can supply the driving current 1c . havi.n
. : aving a constant
current Sval uethe dagaocgaivied E‘I?yOZ@néji EmIHIGEN P ncrﬁeq vRiEAEE

current sval uethe thé o Tefttal area of the

e b verbagein e SRR B I S B e,y
Eg;,'nggt lzei 6 tAhse wsiV\lnlt %he e\glcrpirboevé C!Lea eirn, tiq'le c?xcﬁlr_m 9 Qé’é Vter;ie 1@Pg£§ic
FL elements OEL connected to all the scanning lines SL
in the non-emission state, it suffices if the set
10 voltage Vset is set to a value that is equal to or more
than at least the threshold voltage (turn-on voltage)
of the organic EL element OEL and does not exceed the
maximum voltage Vmax applied to each display element
when the driving current Ic is supplied. More
15 preferably, in order to improve the uniformity of the
effect obtained in the overall display panel by
applying the set voltage Vset, the set voltage Vset is
_get to a voltage that can supply the driving current Ic
having a constant current value to the organic EL
20 element OEL in the_central area of the display panel
110, i.e., the average voltage of the maximﬁm voltage
Vmax and minimum voltage Vmin at the signal line DL.
In addition, in the set period Tset, the switch
SWL provided in the scanning driver 120 is connected to
25 the switching contact on the high-voltage power supply
side to apply the high-level scanning signal Vs (= Vsh)

to the scanning line SL (the cathode electrode of



25 the switching contact on the high-voltage power supply side to apply the
hi gh-1l.evel scanning signal Vs (= Vsh) to the scanning |ine SL (the gatygozgs
el ectrode of 3 0 AU G 2006 33 the organic EL elenment). In this case, the
hi gh-1 evel scanning line Vs (= Vsh) is applied fromthe scanning driver
120 to the scanning lines SL of the remaining rows in the unselected state
as well as the above 5 specific row In t3se set period Tset, the high-Ievel
scanning signal Vs (= Vsh) applied to the scanning lines SL of all the
rons is set to a voltage (e.g., 9 V) at which the organic EL el enments OEL
connected to alfe tdi&akf SaanNd NGndrdtes Skn edhis N@adé ghthevenghilthelabove
maxi mum vol tage (Vnmax) is applied as the set voltage Vset to the signal
line DL. Mre spagifigaline ws (Showw) i ns Rgpl bea@ntirometal stynfihggi ven
bel ow, the scanning signal Vs is set to be higher in voltage than 15 the
vol tage (Vmax drMear n-2om)tobtlee nechiryisyblinesi 85 af thenremaynlihgge
Vturn-on for the organic EL elenent OEL fromthe nmaxi num vol tage val ue (-
Vmax) applied towd hien shgnatseleact®l. svste ¥shyedl Vaaxthevebgrweon (1) 20
In this case, the set voltage Vset and the scanning signal Vs (= Vsh)

havi ng tthe relsveonthd prowepresented by inequality (1) are respectively
applied to the anode el ectrode and cat hode el ectrode of each organic EL
el ement OEL connect &d thet BetseannPAgTFphe the high-level scanning

signal Vs (= Vsh) applied to the scanning lines SL of
all the rows is set to a voltage (e.g., 9 V) at which
the organic EL elements OEL connected to all the

10 scanning lines SL emit no light even if the above
maximum voltage (Vmax) i1s applied as the set voltage
Vset to the signal line DL. More specifically, as
shown in FIG. 5 and inequality (1) given below, the
scanning signal Vs is set to be higher in voltage than

15 the voltage (Vmax - Vturn-on) obtained by subtracting a
turn-on voltage Vturn-on for the organic EL element OEL
from the maximum voltage value (= Vmax) applied to the

signal line DL.

Vs (= Vsh) > Vmax - Vtrun-on (1)
20 In this case, the set voltage Vset and the
scanning signal Vs (= Vsh) having the relationship

represented by inequality (1) are respectively applied
to the anode electrode and cathode electrode of each
organic EL element OEL connected to the scanning line
25 of each row to produce a potential difference between
the anode electrode and the cathode electrode. 1In the

present invention, this potential difference causes no



25 of each row to produce a potential difference between the anode

el ectrode and the cathode el ectrode. In the present invention, ti88 AUG 2006
potential difference causes no 3 0 A U G 2006 34 current to flowin any of
the organic EL elenments. Oaing to the application of each voltage in the
set period Tset, therefore, before the driving current |Ic (to be described
later) is supplied (constant 5 current supply period Tc), the

i nterconnection capacitance added to the signal line DL and the junction
capaci tance of each organic EL el enent are quickly charged to a

predet erm ned voltage £ ¥s6k)in angd eachner gaghfii ELEEl edenknits.hel d in the
non-em ssion 10 state. (Constant Current Supply Period) In the constant

current supply periodifng, tasthbowppliicaklicn 4f aber vidiedgewinevdle set
control signal Vgs is applied to the gate term nal of the NMOS transistor
15 Trl| provi dedtipetheddasatdr tiereid®et obefiomeothet ke ivingnsiugtrent t he
hi gh-1 evel current supply control signal Vgc is applied to the gate
termnal of thecNM3S bérdascsibedTidRerd tier supplérd Arconisitanti me, the

hi gh-1evel reset control signal Vgr is applied to the 20 gate term nal of
the PMOSStransesroentr $8rpbykeepird Tehfi. the antenseaunestdOont he dri ving
current Ic having a constant current value is_generated by the constant
current suppl ycePpeiitenes3adagdsipplthed stgnehe 14PgndL atchdPBL (the anode

el ectrode of the organic EL el enent .
junct%on capac%tance %f each organic EL element are

quickly charged to a predetermined voltage (= Vset),
.and each organic EL element is held in the non-emission
10 state.
(Constant Current Supply Period)

In the constant current supply period Tc, as shown
in FIG. 4, after the low-level set control signal Vgs
is applied to the gate terminal of the NMOS transistor

15 Trll provided in the data driver 130 to turn off the
transistor, the high-level current supply control
signal Vgc is applied to the gate terminal of the NMOS
Vtransistor Tr12 to turn it on. At this time, the
"high-level reset control signal Vgr is applied to the

20 gate terminal of the PMOS transistor Trl3 to keep it
off. As a consequence, the driving current Ic having a
constant current value is generated by the constant
current supply circuit 133 and supplied to the signal
line DL (the anode electrode of the organic EL element)

25 through the NMOS transistor Trl2 (organic EL element
supply current Iel = Ic).

In this case, the driving current Ic supplied from



25 through the NMOS transistor Trl12 (organic EL el enent

=1c). In this case, the driving current Ic supplied from3 0 A 0
the data driver 130 to the organic EL el enent CEL through the ;?%ﬁa?@?ﬁﬁﬁ

DL is set to be supplied with a predeterm ned signal

wi dth) corresponding to the | um nance | evel based on display 5 data
supplied fromthe display signal generati3sgy circuit. The voltage Vc (e.g.,
12 V) applied to the signal line DL by supplying the driving current
the constant current supply period Tc is set to be equal to the set
vol tage Vset appligod aitheesi 09@! cdO0chi nerPhni 8 theesehenerord Tset
(signal line voltage Vdl = Vc = Vset). In the constant current supply
period Tc, thecnhsndeh s pgeyi deghé nDLhesseatntogber supplidl with
connected to the swtching contact on the | owvoltage 15 power supply side,
and the | ow | eyebrsdatneininsd gaagnd/s t{meVBidiths (appkeeditioht he scanni ng
line SL (the cathode electrode of the organic EL elenent). In this case,

t he high-1evelcecpaspogdsngnad ¥se (ruwshincs kepel bppkbednt dishéaycanni ng

lines SL of the remaining rows 20 in the unsel ected state.

supply current Ilel

time width (pul se

lc in

The | ow 1| evel

scanni ngb si gnadlatd/ssippVeeéd fsometheodispiapxanmphel geoenatpsdential (0 V).

OnMng to the application of the respective

constant currepirewupply The voltage Vc (e.g., 12 V) applied to the

10

15

20

25

signal line DL by supplying the driving current Ic in
the constant current supply period Tc is set to be
equal to the set voltage Vset applied to the signal
line DL in the set period Tset (signal line voltage
vdl = Vc = Vset).

In the constant current supply period Tc, the
switch SWL provided in the scanning driver 120 is
connected to the switching contact on the low-voltage
power supply side, and the low-level scanning signal Vs
(= Vsl) is applied to the scanning line SL (the cathode
electrode of the organic EL element). In this case,
the high-level scanning signal Vs (= Vsh) is kept
appliéd to the scanning lines SL of thé remaining rows
in the unselected state. The low-level scanning signal
Vs (= Vsl) is set to, for example, ground potential
(0 V). |

Owing to the application of the respective
currents and voltages in the constant current supply
period Tc, the predetermined driving current Ic
required to perform light emission is supplied to each

organic EL element connected to the selected scanning

currents and voltages in the



25 period Tc, the predetermned driving current Ic required to perform
light emssion is supplied to each organic EL el ement connected to the

sel ected scanning 3 0 AUG 2006 36 |ine at a predeterm ned signal Bi0Myg 205
width (for a short period of tinme when the gray level is |low, and vice
versa) corresponding to display data on the basis of a known pulse width
nmodul ation (PWM driving) control 5 nethodkgAs a consequence, each organic
EL element emts light with a predeterm ned |um nance level. 1In this

case, since the interconnection capacitance added to the signal line DL

and the junctipp, Caa@fg;%g@g;tgimfg&@(:gigﬁmCtﬁne%ﬁaen.t (R8yeabeaBri0

charged to the set vo set. n the set period Tset by the

constant vol t3ge So4rge (ihe @Hé!‘ﬁrthéuBPla%} feteappkyiBg, t BRas @k cxol t age
Vset), the dri'ving current Ic increasés to the current value required for

light enissionydpsg) veryrsbeshapesi €8 aispile ahter ohhendSbekiigi g current
lc is supplied, and each organic EL elenment quickly emts |ight. (Reset

Period) In thearessinpguisd #iesktimoaslshovn i(PWHl Gridingaf tentirbe
| ow- | evel current supply control signal Vgc 20 is applied to the gate
term nal5of theethE®. t ragsastonsdgienpepviedetd pmghhéecd8laedemeat 130 to
turn off the transistor, the lowlevel reset control signal Vgr is
applied to theemaite Leghtnalitbfathee@®OSriniandi stminaficeg3legeturn it on. At
this time, the | owlevel set
In this case, since the interconnection capacitance
added to the signal line DL and the junction
capacitance of each organic EL element have been
10 charged to the set voltage Vset (= Vc) in the set
period Tset by the constant voltage source (the power
supply for applying the set voltage Vset), the driving
current Ic increases to the current value required for
light emission in a very short period of time after the
15 driving current Ic is supplied, and each organic EL
element quickly emits light.
(Reset Period)
In the reset period Treset, as shown in FIG. 4,
after the low-level current supply control signal Vgc
20 is applied to the gate terminal of the NMOS transistor
Tr12 provided in the data driver 130 to turn off the
transistor, the low-level reset control signal Vgr is
applied to the gate terminal of the PMOS transistor
Trl3 to turn it on. At this time, the low-level set
25 control signal Vgs is applied to the gate terminal of
the NMOS transistor Trll to keep it off. As a

consequence, the reset voltage Vreset having



25 control signal Vgs is applied to the gate termnal of the NMOS
transistor Trll to keep it off. As a consequence, the reset voltage Vreset
having 3 0 AUG 2006 37 a predetermned |ow voltage (e.g., 6 Vj{ ueambi ed
to the signal line DL (the anode el ectrode of the organic EL el enent)

t hrough the PMOS transistor Tr13, and the electric charge stored in the

i nterconnection 5 capacitance added to the signal Iine DL and the el enent
capaci tance of the organic EL elenent is discharged (signal |ine voltage
Vdl = Vreset). The reset voltage Vreset is set to an arbitrary potenti al

t hat t il | tis tgh
V01 1 age (Veol PRSI aothe Brghid 1975 ‘B alri hy T ba 58 od

Tset and  conghantsiGhrrent; ;SURR! V(Y 180 Je desanided @bovee @ngal ok

exanpl e, the reéset voltage Vreset Is set to ground potential (0 V). Mre
preferably, asishowhddt)lxHidaqgo tidepN@seiraed tager Vreset asdset to be
slightly Ilower than the turn-on voltage Vturn-on for the organic EL

el ement (Vresgth< MdHiy-iah)chaWdd dtbsegeid it intercentiowtisnr epeat edly
scanned and sel ected next, the tine required for charging operation in the
set perisod 20 JEgficitsarsdwrddiet, tanthd hei poakerl ponshirpandéntfierelement

char gi ng/ di schargi ng operation is reduced as conpared wth a case wherein
the reset vol tageadtesete isf seie targgnbunkl potemntal 1§ 0ddgchangedli s manner

t he above series of operation
(signal line voltage Vdl = Vreset).
The reset voltage Vreset is set to an arbitrary

potential that can temporarily release and reset the

]

10 potential of the high voltage (Vset = Vc) applied to
the signal line DL during the set period Tset and
constant current supply period Tc described above
and , for example, the reset voltage Vreset is set to
ground potential (0 V). More preferably, as shown in

15 FIG. 5, the reset voltage Vreset is set to be slightly
lower than the turn-on voltage Vturn-on for the organic
EL, element (Vreset < Vturn-on). With this setting,
when a row is repeatedly scanned and selected next, the
time required for charging operatioh in the set period

20 Tset is shortened, and the power consumption for
charging/discharging operation is reduced as compared
with a éase wherein the reset voltage Vreset is set to
ground potential (0 V).

In this manner, the above series of operation

25 periods are set within a scanning period for each

scanning line constituting the display panel, as shown

in FIG. 6, thereby performing grayscale display of



25 periods are set within a scanning period for each scanning |ine
constituting the display panel, as shown in FIG 6, thereby per Qr '8
grayscal e display of 3 0 AUG 2006 38 predetermnined inage infor tigh %Q@ed
on display data on the display panel. As described above, in the display
apparatus according to this enbodi nent, the set voltage Vset is 5 applied

fromthe constant voltage source to the siggnal line DL in a scanning period
before the supply of the driving current Ic to charge the interconnection
capaci tance added to the signal line DL and the junction capacitance of

perform char I scharging operation in a short period of tinme as
conpared with case e edy gdgerapaci tances are charged by using only a
constant current source. In this case, the apparatus is resistant to the
15 |nfluence of a vaitagecHiepddaeotre, t be theedtephegt epparbéngt h of the
signal line DL and the like, and can be charged to the substantially

uni form set vodtegedMsetto regas demssdofietbhe thgoaetpusitaoasVertt he
scanning lines SL in the display panel 110. 20 In this case, the set
vol t age 3/set i sppppedxi not ethe atonheanbl vaheaye shurcpsteetheosigpply a
driving current to the organic EL elenent. Even if, therefore_ the set
period Tset swiiméeBLtinthescansingtPenipanpeletpprhepsrPpdyTelt 6P8upply
t he constant driving current

driving current Ic to charge the interconnection

the organic E&xﬁég%ﬂﬂéé@n@@”ﬂ?ﬁoﬂﬁ%@ié@@&sé& PS8l Bprayodguackl y
é&h

capacitance added to the signal line DL and the
junction capacitance of the organic EL element in

10 advance. This makes it possible to quickly perform
charging/discharging operation in a short period of
time as compared with a case wherein the capacitances
are charged by using only a constant current source.

In this case, the apparatus is resistant to the

15 influence of a voltage drop due to the interconnection
length of the signal line DL and the like, and can be
charged to the substantially uniform set voltage Vset
regardless of the layout positions of the scanning
lines SL in the display panel 110.

20 In this case, the set voltage Vset is approximated
at the voltage Vc that is set to supply a driving
current to the organic EL element. Even if, therefore,
the set period Tset switches to the constant current
supply period Tc to supply the constant driving current

25 Ic, the amount of adjustment of the signal line voltage
Vdl can be decreased. This makes it possible to

shorten the time required for this adjustment and



25 lc, the anmount of adjustment of the signal |line voltage VdI can be
decreased. This makes it possible to shorten the time required 8 &r AYGi2e6
adj ustment and 3 0 AUG 2006 39 inprove the response display
characteristics. In addition, owing to quick charging operation in the set
period Tset, a relatively long operation time (constant current supply
period Tc) can be ensured 5 wthin a scam® ng period. Even if, therefore,
the operation tine (signal tine width) of each organic EL elenent is
controlled by the pul se width nodul ation control schene, good grayscale

di splay can beppsaliZathe IreddhsetagsiHg dsgtactbeipeientials of all the
10 scanni ng IinggzgSL are set I{Bglthe J\%{tfige Vsh having a predeterm ned

high I evel . Even ify, thedefnse, dhengeto yolérgeh¥seinysoppphiednt ant he
signal line DL, no current flows in any organic EL el enent. This shortens

the tine requidied Jar geicddrpsdty, (£heehogyebpeiangoopetdtiont hemset
vol tage Vset,. thereby inproving the response characteristics.
Fur t her nor e, i fedrier onsdant erciur sweew 1 g uppt yogeT cbdcafiche sepphyedg t he
driving current Ic having a constant current value fromthe constant
current Sour cevicani2(e corgpembey ep¢viod. vokvapgeidr opharefntesi §Ral |ine DL
so as to ensure the predeterm ned voltage Vc. This nmakes it possible to
proper |y cope apernbiehanifee i hsvepehgeinappifael) t 6Tt RECBr §RARELELES enent
CEL over time Ang e ePPLY R SPTSEA0y EHE S0 o L0 HERInG YIS bn' © Pased
control scheme, good grayscale display can be realized.
In the set period Tset, the potentials of all the
10 scanning lines SL are set to the voltage Vsh having a
predetermined high level. Even if, therefore, the set
voltage Vset is applied to the signal line DL, no
current flows in any organic EL element. This shortens
the time required for precharging (charging) operation
15 to the set voltage Vset, .thereby improving the response
characteristics.
Furthermore, in the constant current supply period
Tc, supplying the driving current Ic having a constant
current value from the constant current source can
20 compensate for a voltage drop at the signal line DL so
as to ensure the predetermined voltage Vc. This makes
it possible to properly cope with a change in voltage
applied to the organic EL element OEL over time and
supply the constant current (driving current) Ic based
25 on the substantially uniform voltage Vc to the organic

EL element OEL, thereby realizing high display image

quality without variations in luminance level.



25 on the substantially uniformvoltage Vc to the organic EL el ement CEL
thereby realizing high display inmage quality without variati on$ 0 UG 2006
l'um nance level. 3 0 AUG 2006 40 In this case, since the pulse wdth
nodul ati on control scheme of supplying the driving current Ic having a
constant current value with a tine signal wdth (pul se w dth)

corresponding to the lumnance 5 | evel ceoponent contained in display data
is used for each organic EL element OEL, it suffices if the driving
current Ic to be supplied to each organic EL el enent during the constant

current supply peri dt-Bfihéﬂ'%%s%, caRRianth LW e wadtie . mddubgeisn on, since
there is no 10 need to change/ control the voltage value of the set voltage

Vset, sinple gifhGuih adhaR@emNsuippAl gy Used difisvihganstwedt clerent  sour ce
and constant voltage source which are used to supply the above current and

vol tage. 15 | pghg g esefomardmd clireseit afdlre thietlcanstiamt stgmaknt supply
period Tc, the voltage value of the reset voltage Vreset applied to the
signal |ine Dhirmged notlde vaeith)o @roesbqodieny it (e Jubinamey be set to
an arbitrary voltage equal to or less than the turn-on 20 voltage Vturn-on
for the sorganilevdl elementerGElconfteimedr i dhep i tafie eeedi €°Eharge to
be charged/discharged with respect to the interconnection . capacitance or

Eﬂe ju?ctipnlG&mmﬂdngﬁniQﬁEhfﬂiQﬂ%ﬁﬁﬂQﬂLELi%I%%%E%CQELiEaﬁh%e FEYuked by
e potentia
current Ic to be supplied to each organic EL element

during the constant current supply period Tc has a
constant current value. In addition, since there is no

10 need to change/control the voltage value df the set
voltage Vset, simple circuit arrangements can be used
as a constant current source and constant voltage
source which are used to supply the above current and
voltage.

15 In the reset period Treset after the constant
current supply period Tc, the voltage value of the
reset voltage Vreset applied to the signal line DL need
not be set to ground potential (0 V) but may be set to
an arbitrary voltage equal to or less than the turn-on

20 voltage Vturn-on for the organic EL element OEL.
Therefore, the amount of electric charge to be
charged/discharged with respect to the interconnection
capacitance or the junction capacitance of the organic
EL element OEL can be reduced by the potential

25 difference (Vreset < Vturn-on). This makes it possible
to reduce power consumption.

In the reset period Treset, the reset voltage



25 difference (Vreset < Vturn-on). This nakes it possible to reduce power
consunption. In the reset period Treset, the reset voltage 3 0 %Ugbﬁgaﬁ 41
Vreset is applied to the signal |ine DL instead of resetting al

scanning lines SL including unselected scanning lines every time the
constant current supply period Tc (reset period) termnates. 5 This
elimnates the necessity to perform charg ng/di scharging operation for the
junction capacitance of the organic EL el enment CEL, thus reducing power
consunption. <First Enbodi mrent of Constant Current Supply Circuit> 10 The

first embodimeni ofya SORSEANLACHOTERE SHBRLY 1ERECBLI jhakeautpytting a

driving curr aving a ons current value In the data driver

according to ihe.gboys STbOkEeDLalhLhobe: fescstbedch nadetal | with

reference to the sever Vi ews o conpanying 15 drawing. FIG 7 is a

schemat i ¢ b'905n§%f8£€83598$hﬂgn 1thEest coabodiARBt tak Lhaseanst ant current
supply circuit Ich can be applied to the data driver according to the

above enbodi meptry @Rt ASusPOWNLERi EECTc7,(rbBetCcpagtiadl eurkematsenpl Y
circuit 133 is conprised of a single constant current generating circuit

10A, a shift repisteriRfAataspkheahiktysetl tywicbchetrtamm 40A, a plurality of
current storage circuits 30A, and a PWM control circuit 80.
charging/discharging operation for the junction
capacitance of the organic EL element OEL, thus
reducing power consumption.
<First Embodiment of Constant Current Supply Circuit>

10 The first embodiment of a constant current supply
circuit for outputting a driving current having a
constant current value in the data driver according to
the above embodiment will be described in detail with
reference to the several views of the accompanying

15 drawing.

FIG. 7 is a schematic block diagram showing a
first embodiment of the constant current supply circuit
which can be applied to the data driver according to
the above embodiment.

20 As shown in FIG. 7, the constant current supply
éircuit 133 is comprised of a single constant current
generating circuit 10A, a shift register 20A,

a plurality of switch means 40A, a plurality of current
storage circuits 30A, and a PWM control circuit 80.

25 The constant current generating circuit 10A generates

the driving current Ic for operating a plurality of

loads (organic EL elements OEL). The shift register



25 The constant current generating circuit 10A generates the driving
current |Ic for operating a plurality of |oads (organic EL elenents OEL).
The shift register 3 0 AUG 2006 42 20A sets timngs at which thgicaus st
currents Ip supplied fromthe constant current generating circuit 10A are
sequentially supplied to the current storage circuits 30A. The plurality
of switch neans 40A 5 control the supply,states of the constant currents |p
to the respective current storage circuits 30A in accordance with a

swi tching signal (shift output) SR output fromthe shift register 20A at a

predet er m ned O%ﬁg%@g.thﬁgﬁgu%@id%%ég G TR s S age- Sy £ 30A 10

sequentially feceive an st or the constant currents Ip supplied

from the cons o $2bn SRS MG [l derkOAyd i Oiam et it €h _means
40A at prede%g$%¥%§g'tinfhng%ase oﬁﬁ%he sﬁ%ftA%egister OA. The PWM

control circuiyipa8Q S seRpfeatied 1t Utedl % d erHd naksr Jiotitstdeegs ves
di splay data, and sets ‘a signal %%%%?ﬁ%(ﬁf](pulse width) with which the

driving current d&iits tape suppldiad-dnyi R Tawitth mesesd 90At he | uni nance
| evel component contained in the display data. 20 In addition, "SWC' in

FIG 7 gorrespidsdlo tHe suppycistalNes roflthe Zomsans eutiheres chpt act
swtch provided anong an output termnal of the PWMcontrol <circuit 80,
the set voltage &gt rddpedtesst anttayge stoesed  chnduihe 30/ndh |ine DL

connected to
accordance with a switching signal (shift output) SR
output from the shift register 20A at a predetermined
timing. The plurality of current storage circuits 30A

10 sequentially receive and hold (store) the constant
currents Ip supplied from the constant current
generating circuit 10A through the switch means 40A at
predetermined timings based on the shift register 20A.
The PWM control circuit 80 is connected to output

15 terminals Tout, receives display data, and sets
a signal time width (pulse width) with which
the driving current Ic is to be supplied by PWM control
based on the luminance level component contained in
the display data.

20 In addition, "SWC" in FIG. 7 corresponds to the
switch SWC in FIG. 2, and is a three-contact switch
provided among an output terminal of the PWM control
circuit 80, the set voltage Vset, the reset voltage
Vreset, and the signal line DL connected to

25 the plurality of organic EL elements OEL.

The arrangement of each of the above components

will be described in detail below.



25 the plurality of organic EL el enents OEL. The arrangenent of each of the
above conponents w1l be described in detail below 3 0 AUG 2006 4%
(Current Generating Circuit) FIG 8 is a circuit diagran1shomﬁ'8 A46e 05
arrangenment of a specific exanple of the current generating circuit which
can be applied to the above 5 constant current supply circuit or circuit
10A. In brief, the constant current genergfing circuit 10A is designed to
generate the constant current Ip having a current value required to nake
each of the organic EL elenents operate in a predeterm ned em ssion 10

state and outp Qﬁ%?ﬁﬁ éﬁgga{fh%nd?rgﬁfﬁ?nt storage circuit 30A provided

i n corresponde COrresp ng one of the organic EL elenents. In

this case, the constant gurrent_.ge t 4K b CHbly i 4@AL6@N have a circuit
arr angement includi%ga'lé géc%n%?o ﬁégr?gggrégngggtﬁﬁg g??cuit 11 on the

front stage a”QrP£n§&&§H£ GPréegéegfﬂféaékQﬂpQEr6¥iEhéchBrehEe rear stage,
as shown in, for exanple, FIG 8. Note that the current generating circuit

described in thise. £rbegi AEAtuis WRIShYcan B¥aapbeithatocahebebapel ied to
20 the driving device according to the present I nvention, and is not

limted to thigsogktsantt carrengesepply Thiscuenbodi aemtuéxeaphi.fies, as the
constant current generating circuit 10A, the arrangenent having the
control current gengnabitgfei thei tohitand cutrpent generating circuit
10A is designed to generate the constant current Ip
having a current value required to make each of the
organic EL elements operate in a predetermined emission
10 state and output the current to each current storage
circuit 30A provided in correspondence with
a corresponding one of the organic EL elements.
In this case, the constant current generating
circuit 10A can have a circuit arrangement including
15 a control current generating circuit 11 on the front
stage and an output current generating circuit 12 on
the rear stage, as shown in, for example, FIG. 8. Note
that the current generating circuit described in this
embodiment is merely an example that can be applied to
20 the driving device according to the present invention,
and is not limited to this circuit arrangement. This
embodiment exemplifies, as the constant current
generating circuit 10A, the arrangement having the
control current generating circuit 11 and output
25 current generating circuit 12. However, the present
invention is not limited to this. For example,

a circuit having a circuit arrangement formed from only



25 current generating circuit 12. However, the present invention is not
limted to this. For exanple, a circuit having a circuit arrangenent forned
fromonly 3 d AUG 2006 44 the control current generating circ il AUG 2086y

al so be wused. For exanple, as shown in FIG 8, the control current
generating circuit 11 has a circuit arrangement 5 including a pnp bipolar
transistor (to be abbreviated as a "pnp tyansistor” hereinafter) QL1 and
NMOS transistor ML1. The pnp transistorlias an emtter connected to the
other term nal of a resistor Rl1 whose one termnal is connected to a

hi gh- [ .
oar-Stage  URROROH T or Tt (SRREEF D 42 LBGLbit TRONEVNITSC PThe NMDS

transistor_Nﬂ%Hgg a source connected to the base of the pnp transistor
QL1l, a drain connected to the set termnal Tset to which a set signal SET

s 15 input, and a gajceLoRRECt eflst onaltn! BRUFIES! 8} NEheTlBnkeomhi ch 2
predet ermned control signal INTs input. For exanple, as shown in FIG 8,

the output curieplngensiatinongi ecHbhit2inagag ai Eeubhiar bargeeMent
i ncluding an npn bipolar transistor (to be abbreviated 20 as an "npn

transi stpr” hefeingdigg)a Yo HESOHBAON tRARs1sBPR tEaNBeStbbr@i3atand
resistor R13. The npn "transistor Ql2 is formed froma current mrror

circuit and has a cehpectanspatobaskevbinhfaee)conneahadNMosSt he out put
node Nil of the control current generating
transistor M11l. The pnp transistor has an emitter
connected to the other terminal of a resistor R11l whose
one terminal is connected to a high-potential power
10 supply Vdd, and a collector connected to the rear-stage
current mirror circuit section 12 (output node N11).
The NMOS transistor M1l has a source connected to the
base of the pnp transistor Ql1, a drain connected to
the set terminal Tset to which a set signal SET is
15 input, and a gate connected to an input terminal Tin to
which a predetermined control signal IN is input.

For example, as shown in FIG. 8, the output
current generating circuit 12 has a circuit arrangement
including an npn bipolar transistor (to be abbreviated

20 as ah "npn transistor" hereinafter) Q1l2, resistor R12,
npn transistor Q13, and resistor R13. The npn
transistor Q12 is formed from a current mirror circuit
and has a collector and base which are connected to the
output node N11 of the control current generating

25 circuit 11. The resistor R12 is connected between the
emitter of the npn transistor Ql2 and a low-potential

power supply Vss. The npn transistor Q13 has



25 circuit 11. The resistor R12 is connected between the enmtter of the
npn transistor QL2 and a | owpotential power supply Vss. The np

transistor QL3 has 3 0 AUG 2006 45 a collector connected to an33h$Hﬁﬂmm
termnal Tcs which outputs an output current (constant current Ip) having
a predeterm ned current conponent, and a base connected to the output node
N1l of the control current 5 generating gigcuit 11. The resistor R13 is
connected between the emtter of the npn transistor QL3 and the

| ow- potential power supply Vss. In this case, an output current (constant

current |Ip) has a current I di : d ]

Fatio whi ch | dt Rty {%ﬁ&?ﬁé’cﬁ TR Srele Bl ELTEE el T e
respec o the _current

control currewﬂuiﬁﬁﬁﬁeﬁ?:%?%?#gu??rﬁ%ggagé?ﬁ%géﬁgaggﬁgﬁﬁetEg)gﬁ?ggﬁgnode

Nl In this erodl Jenl, 88 B8 1on0ULBHbofUAE PNhngl aNBASL! ¥BnABLRENLY IS

supplied to the “current storage circuit 30A, a current conponent fl ows

fromthe curr Or Q9o et Mokt BOA e the eenstant cugubhent generatin
circuit 10A. ?%%i?% Register/Swtch Means) 20 The shFFt regi ster 20A ’

sequenti®l |y apphiestisgaueptnat! yioutpue sbiibtout RUBS i8s conhechieng
signals SR to the respective switch neans 40A provided in correspondence

with the respegttwgesi ghal ehitesrDbfothet henbasaasabtoonisl asidgtalks
supplied from for
low-potential power supply Vss.
In this case, an output current (constant

current Ip) has a current value corresponding to

10 a predetermined current ratio which is defined by the
current mirror circuit arrangement with respect to the
current value of a control current generated by the
control current generating circuit 11 and input through
the output node N11l. In this embodiment, when an

15 output current of negative polarity is supplied to the
current storage circuit 30A, a current component flows
from the current storage circuit 30A to the constant
current generating circuit 10A.
(Shift Register/Switch Means)

20 The shift register 20A sequentially applies
sequentially output shift outputs as switching signals
SR to the respective switch means 40A provided in
correspondence with the respective signal lines DL on
the basis of control signals supplied from, for

25 example, a control section such as the system
controller 140 shown in FIG. 1. The switch means 40A

are turned on at different timings on the basis of the



25 exanple, a control section such as the system controller 140 shown in
FIG 1. The switch neans 40A are turned on at different timngs on the
basis of the 3 0 AUG 2006 46 swi tching signals SR out put fron1t§ 206 fobos
regi ster 20A to supply the constant currents Ip fromthe constant current
generating circuit 10A to the current storage circuits 30A so as to
control themto receive and hold 5 the cygrents. (Current Storage Crcuit)
FIG 9 is a circuit diagramshow ng an exanple of an arrangenent including
a current storage circuit and a switch nmeans which can be applied to the
above 10 constant _cur.rent .suppl ircuit.. FIGS 10A and..10B ar t ual
vi ews showi ng FH&%&%P@ Sﬁgpggi%ﬁ%opuépuctur ent téeors}glgftc%ecq}‘%ev%?ﬁgan
be applied to e e nst rr I i i T nt
storage circui Etg fblﬁgg&et %si%é)?%kat%o c%}trsezlqlﬁt%gn% gq]{&yyr%hceeié\}grl#rgd{tﬁol d the

constant curre I far, : QN Sitant i i it
: t Ry difg Ganst@n HEM 980 At dighdd I cui
10A on the bas%ltl’l?:(()egl shift Ol}tlpn tslout put fron%c"t;ﬁ{a ésaﬁl%t regl steré:éZOA and

si mul taneous! y Qui-pYt st BR A&l LUIHEHon GUP AR St i F&&dive 0ind hold
predeterm ned currents generated 20 on the basis of the current conponents,

as the dgi vi ng theUiieHenitlsC, to the respective signal lines DL through the
output termnals Tout. In this case, the current storage circuit 30A can

have a circuit @urakgenetdodays wlimngiig )vol t age '
FIG. 9 is a circuit diagram showing an example of
an arrangement including a current storage circuit and
a switch means which can be applied to the above
10 constant current supply circuit. FIGS. 10A and 10B are
conceptual views showing the basic operation of a
current storage circuit which can be applied to the
above constant current supply circuit.
The current storage circuits 30A are designed to
15 sequentially receive and hold the constant currents Ip
output from the constant current generating circuit 10A
on the basis of shift outputs output from the shift
register 20A and simultaneously output the held current
components directly or predetermined currents generated
20 on the basis of the current components, as the driving
currents Ic, to the respective signal lines DL through
the output terminals Tout.
In this case, the current storage circuit 30A can
have a circuit arrangement including a voltage
25 component holding section 31 (including the switch
means 40A) on the front stage and a driving current

generating section 32 on the rear stage, as shown in,



25 conponent hol ding section 31 (including the switch neans 40A) on the
front stage and a driving current generating section 32 on the a e,
as shown in, 3 0 AUG 2006 47 for exanple, FIG 9. Note that the 5%%@?3
storage <circuit described in this enbodinent is nmerely an exanpl e that
can be applied to the driving device according to the present invention,
and is not limted 5 to this circuit arrangenent. This embodi ment
exenplifies, as the current storage circuit 30A, the arrangenent having

t he vol t age conponent hol ding section 31 and driving current generating

section 32 Hgpeugtache Ruseql | nKen lond sdloddiriedddrdqu s, 10 For
y

-exanple, a CIrCUI a circuit arrangenent fornmed fromo the

vol tage COWO@SQEuEQ' é'e@,%r%%fdﬂ QR t3% SR EhdE UsPherly exanpl e, as
shown in FIG e voltage conponent hol ding section 31 has an

arr angement 15;x'aﬂl§>|l'éd't'F191tP|¥g§1 teARPpItids VB lhdVR: iwinty Midrisd or age
capaci tance C31, and PMOS transistor M34. The PMOS transistor M3l has a

source and draicRoreSpectiovelne prerent eithitantaomderBli b anl but ped
termnal Tcs of the constant current generating circuit 10A, and a gate 20
connected to am siwifst cdutquitt teemranmgmerst. of Thime adpddimenyi ster. The PMOS
transi stor M32 has a source and drain respectively connected to a

hi gh- pot ent i alexmpdri fismplas o and remodet NZPge amidr @l ifat E0&konfeeted to
the node N31. The PMOS transistor MB3 has a source and
arrangement having the voltage component holding

section 31 and driving current generating section 32.
However, the present invention is not limited to this.

10 For example, a circuit having a circuit arrangement
formed from only the voltage component holding section
31 may also be used.

For example, as shown in FIG. 9, the voltage

component holding section 31 has an arrangement

15 including PMOS transistors M31, M32, and M33, storage
capacitance C31, and PMOS transistor M34. The PMOS
transistor M31 has a source and drain respectively
connected to a node N31 and an output terminal Tcs of
the constant current generating circuit 10A, and a gate

20 connected to an shift output terminal Tsr of the shift
register. The PMOS transistor M32 has a source and
drain respectively connected to a high-potential power
supply Vdd and a node N32, and a gate connected to the
node N31. The PMOS transistor M33 has a source and

25 drain respectively connected to the node N32 and the
output terminal Tcs of the constant current generating

circuit 10A, and a gate connected to the shift output



25 drain respectively connected to the node N32 and the output term nal
Tcs of the constant current generating circuit 10A, and a gate connected
to the shift output 3 0 A UG 2006 48 termnal Tsr of the shift 3@gN§i§m6
20A. The storage capacitance C31 is connected between the high-potenti al
power supply Vdd and the node N31. The PMOS transistor M4 has a source
and drain respectively connected to 5 thggnode N32 and an out put node N33
of the rear-stage driving current generating section 32, and a gate
connected to an output control termnal Ten to which an output enable

signal EN which is supplied _froma.cqontrol .secti uc tem

con% ro: ler 14GerTg o&ﬁri RIFftée £ croer?[lr%esIl g;beﬁou?rpu gsgt}gj’zée@%f a
control current to the rear-st.age driyvi i i 32 is
Cnput 0 th S4B TS s R IR VR U P
on/of f on e_bhasis t i i | gnahss shi t 15
the shift regiFt&t 20) pclﬁgﬁmﬁ%gd]ttg% Zﬂw tchmn%ansﬁﬁl%?ﬁggsg%?%ég@g?ve.

The storage c ieﬁta@cae U 4 fed- o hetvmegh dtherdi gheppheatéal tponer

supply Vvdd an node 1 may be a parasitic capacitance fornmed between

the gate and sgu g Nie MG ranghst diodBAN3 20 Fothexasptestageshown in
FIG 9, the driving current generating section 32 conprises a current

and B3, and 1o ey R ans BB, Tho mpn 1Tansi stors GBI and 8z have
connected to an output control terminal Ten to which
an output enable signal EN which is supplied from
a control section such as the system controller 140

10 shown in FIG. 1 and controls the output state of
a control current to the rear-stage driving current
generating section 32 is input. In this case, the PMOS
transistors M31 and M33 which are turned on/off on the
basis of the switching signals (shift outputs) SR from

15 the shift register 20A constitute the switch means 407
described above. The storage capacitance C31 provided
between the high-potential power supply Vdd and the
node N31 may be a parasitic capacitance formed between
the gate and source of the PMOS transistor M32.

20 For example, as shown in FIG. 9, the driving
current generating section 32 comprises a current
mirror circuit and has an arrangement including npn
transistors 031, 032, and Q33, and resistors R31
and R32. The npn transistors Q031 and Q32 have

25 collectors and bases connected to.the output node N33

of the voltage component holding section 31 described

above, and emitters connected to a node N34,



25 col l ectors and bases connected to the output node N33 of the voltage
conponent hol di ng section 31 described above, and emtters connected to a
node N34. 3 0 A U G 2006 49 The resistor R31 is connected betwegp fheonipde
N34 and a |ow potential power supply Vss. The npn transistor @33 has a
col l ector connected to a high-potential power supply Vdd and a base
connected to the output node N33 5 of thggvol tage conponent hol ding section
31 described above. The resistor R32 is connected between an enitter of

t he in Eaans!stor @3 and an output termnal Tout from which an out put
curren rivi current | is output. .10 In IS C , current
(drivi ?g ;:_ur ; f.rleé)gsﬁé’éf ?%}urlrserﬁdpr\}laﬁ%teedcobreréevzép%}]dﬁ% ?%@i Ig'%ag%&%%r m ned
current ratio i ne t. [ t o i I Cphi Fth
respect to t hé& ?‘L? ré’r?tte)ﬁ\;cégﬁe%ol#"&egrncsou rlo\f q{:Sufbrc'r eﬁw%ut %?Pi??xg%{‘%%éé‘& vol t age

15 conponent ol ding, seqiiion Gt and iR ed ¥ OUSh 1 Be-pobRLL a 0086y AB3.

Note that the ove current ratio may be defined by changing the area
ratios among t VAR PP sd Bl By | Ast erd Shtpst Ngodbensdsi stors
R31 and R32 f%&§ﬂ$2h égflng the current ratio in the ci%cuit ar r angenent
of the gurrent, MyHOryRivsdd tectidporddht hSld DR§esevBibAt BDNGesor Doedut
current can be suppressed by suppressing the occurrence of variations in
current conmpongidvd nsiTe thes Cdtt i R32ues t ©oviae ¢ Bk d obhstwaehhen

emitter of the npn transistor Q33 and an output
terminal Tout from which an output current (driving
current Ic) is output.
10 : In this case, the output current (driving
current Ic) has a current value corresponding to
a predetermined current ratio defined by the current
mirror circuit arrangement with respect to the current
value of a control current output from the voltage
15 component holding section 31 and input through the
output node N33.
Note that the above current ratio may be defined
by changing the area ratios among the npn transistors
031 to 033 instead of using the resistors R31 and R32
20 which define the current ratio in the circuit
arrangement of the current mirror circuit 32. In this
case, variations in output current can be suppressed by
suppressing the occurrence of variations in current
component inside the circuit due to variations in the
25 resistance values of the resistors R31 and R32.
In the basic operation of the current storage

circuit (including the switch means) having the above



25 resistance values of the resistors R31 and R32. In the basic operation
of the current storage <circuit (including the swtch nmeans) having the
above 3 0 AUn 2006 50 arrangenent, current hol di ng operati on3dndueQ66ent
supplying operation are executed at predetermned timngs, in an operation
cycle (scanning period) of the organic EL el enent, so as not to overl ap
tenporally. 5 Current hol ding operation d current supplying operation
will be described in detail bel ow. (Curﬁgﬂt Hol di ng Operation) In current
hol di ng operation, first of all, the PMOS transistor M34 serving as an

output control neans 10 is turned off by applying the high-I|evel output
enabl e signalQQQQQQﬁﬁqqﬁy(ﬁﬂﬁ??ﬂtsﬁﬂﬁ¢%ﬁb(§§%¥% %Bn??glgﬁFreﬁEO) t hr ough

th t put trol, t. i | Ten. In thi the P t i st M31
and VB3 Servi MHRRLY ST 1 FRart R Shr £ n? hoRReIa0RF ATt ur ned on by
15 supplying the .current I£ havi ng_a curreft ?ongonent of inggativghe

pol arity fromtAETtHHstHht® Rt IPET - H¥her &1 1 hg SCRPRUTY RBALPE t RE

po arl | ! . ) . -
constant  cur BRI arat R BT ELNT SDACank agbroi oy FREPIETTAN Tovel
switching signaly SR f rk%"icﬁﬂ?r%f&éfaffgh%ﬁ& c&?éghe Eﬁﬁp&&%\??i stors through

the shift output termna at a predetermn ti mng. h this .
operation, a |Qyklovedn upl1iAgse GO5&LSINONdIATateat hepeybkent | p of negative

polarity is
(Current Holding Operation)
In current holding operation, first of all, the
PMOS transistor M34 serving as an output control means
10 is turned off by applying the high-level output enable
signal EN from the control section (system controller
140) through the output control terminal Ten. In this
state, the PMOS transistors M31 and M33 serving as
input control means (switch means 40A) are turned on by
15 supplying the current Ip having a current component of
negative polarity from the constant current generating'
circuit 10A to the transistors through the input
terminal Tcs (the output terminal Tcs of the constant
current generating circuit iOA) and applying the
20 low-level switching signal SR from the shift register
20A to the transistors through the shift output
terminal Tsr at a predetermined timing.
With this operation, a low-level voltage
corresponding to the current Ip of negative polarity is
25 applied to the node N31 (i.e., the gate terminal of the
PMOS transistor M32 or one terminal of the storage

capacitance C31) to produce a potential difference



25 applied to the node N31 (i.e., the gate term nal of the PMOS transistor
M32 or one term nal of the storage capacitance C31) to produce a3posgntiog!
difference 3 0 AUG 2006 51 between the high-potential power supply Vvdd and
tHe node N31 (between the gate and source of the PMOS transistor M32). As
a consequence, the PMOS transistor M2 is turned on. As shown in FIG 10A,
then, a wite 5 current |w equivalent to %ge current Ip flows fromthe

hi gh- potenti al power supply to the input rmnal Tcs through the PMOS
transistors M32 and MB3. At this tinme, electric charge corresponding to the

Uda and the Léﬁr@e&%%np% G G PHE SGA e A RPHSG LB TN (S PHES Hhans ot or
Component . At PRESeAG Lo BERE S5t FERt THI it SPEaR i, T HTn. evel
Cransi stors NBLTARANEE" ﬁ%ﬁghe&”"%é il SR b NS
t he transi stor QQEQFQHFnC%53%H?§ﬁL r#ﬁsch§893f§ éﬂtangf onent)

stored in the §Ttorage capaci tance d even er the s upplI y of

ghe wWrite current oy %ws ‘2;81 AS91 entOWd e %LEPJ%& cR«'?Q H‘bxﬁ'rt':

peration after current Ing operation, the eve out put ena

signal ENis m@w%tfernqmatlh%o%&t [ApSIBF tH QNS Vit Gt ohd BrTes
through the PMOS transistors M32 and M33.

At this time, electric charge corresponding to the
potential difference produced between the

10 high-potential power supply Vdd and the node N31
(between the gate and source of the PMOS transistor
M32) is stored in the storage capacitance C31 and held
as a voltage component. At the end of the current
holding operation, the high-level switching signal SR

15 is applied from the shift register 20A to the PMOS
transistors M31 and M33 through the shift output
terminal Tsr to turn of the transistors. As a
consequence, the electric charge (voltage component)
stored in the storage capacitance C31 is held even

20 after the supply of the write current Iw is stopped.
(Current Supply Operation)

In driving operation after current holding
operation, the low-level output enable signal EN is
applied from the control section (system controller

25 140) to the PMOS transistor M34 through the output
control terminal Ten to turn on the transistor. At

this time, since a potential difference equivalent to



25 140) to the PMOS transi stor M34 through the output control terninal Ten
to turn on the transistor. At this tinme, since a potenti al dlﬂﬂpmg|
equivalent to 3 0 AUG 2006 52 that in current hol ding operation has een
produced between the gate and source of the PMOS transistor M32 owing to
t he vol tage conmponent held in the storage capacitance C31, a driving
control current lac having 5 a current val,ue equivalent to the wite
current Iw (= current Ip) flows fron1th§2high-potential power supply to
Ehe outfut nﬁgg th Kgurrent mrror circuit section 32) through the PMOS
ransi stors an 4 as shown in FIG 10B. 10 The driving control
current |ac madat d0¥ AW HRERE vt Bd é?ﬁ’eﬁﬂ?ﬁ R3§ hrgn s%]f:?ﬁhg% %2 by this

t d
b espond hétﬁe%%eeéiiaé&fa?ﬁ%ﬁﬁ e Phi TR Gfon ey FREUE R o v
mrror circui r Th
line DL througj)r‘l”él%i rﬁntga%%leg%%&%r[ﬁgg%uﬂg%ﬁ uPI?eJ%IE‘lgn%é cs)?$gg o %la![ he
end of the ourrent. s L (- operaiio 5555 0bs | exekr oyt Pyl enabl gosi nal

EN is tontTt’ol” sectionto t transi st or

through the out A meergepaféafgﬂtteot%@ ft{tet bgrieapsigtor,

t her eby stopplng He supply of driving current Ic fromthe current

storage circuif_3 t s | | q
havi ng t he abOEe 0A-r 40 tHS) SEoRas | EPemDine! Righepstenentldpbuerg devi ce

supply to the output node N33 (current mirror circuit
section 32) through the PMOS transistors M32 and M34,
as shown in FIG. 10B.

10 The driving control current Iac made to flow to
the current mirror circuit section 32 by this operation
is converted into the driving current Ic having
a current value corresponding to a predetermined
current ratio defined by the current mirror circuit

15 arrangement. This current is supplied to each signal
line DL through a corresponding one of the output
terminals Tout. At the end of the current supply
operation, the high-level output enable signal EN is
applied from the control section to the PMOS transistor

20 M34 through the output control terminal Ten to turn off
the transistor, thereby stopping the supply of the
driving current Ic from the current storage circuit 30A
to the signal line DL.

In the current driving device having the above

25 arrangement and driving method, during a current

holding operation period, the single constant current

generating circuit 10A generates and outputs



25 arrangenent and driving nethod, during a current holding operation
period, the single constant current generating circuit 10A generates and
outputs 3 0 AUG 2006 53 the constant current |p having a predet 2dnAu@Q008
current value, and the switching signals SR sequentially output fromthe
shift register 20A are sequentially applied to the respective switch neans
40A. Wth this operation, 5 the respect|v§ switch neans 40A are
sequentially turned on at different tlnlngs and the wite currents |w
each corresponding to the constant current Ip output from the constant
current genera | ow to . the.respective Lcurrent

Sl oroae 26"el AP leSatRint SOPreREoR AR RY & BEelRrEnge el R 1 he
above“current bl ding. gRerali on) ckD-g SUEREDL. SUPBlY, 936 abion RELiAY

after the constant’curren p-ou e S|ng constant rent
generating ci rgyb}h D& ?ﬁ?EEIel:ggiQté.lcl bReala ggﬁﬁl‘%@tntq t%ﬁlgryg%ﬁ GlileCuitls 30A,

t he out put enable signa S connDn y appli rol” section

to the respectjye cUpEEREval QfRQENCHEGH! 4@9{“\ aWﬂt‘T'le t$3E8 ol @t Gn W th

this operation, currents corresponding to he vol tage conpoOnents held in
the reSD§Ct'Vetﬁérfégbegglﬁboéﬁ9€cﬁlﬁ@Hh%S46ﬁAa%%eé@q“&dﬁ%%quskwxﬁuﬁp|IEd
to the respective signal lines through the output termnals "Tout as the

driving currenps he eathiehartnginipgedetasnihedwiiigralcurirety dih esih by
the PWM control section (not shown).
corresponding to the constant current Ip output from
the constant current generating circuit 10A
sequentially flow to the respective current storage
10 circuits 30A to be written and held as voltage
components (the above current holding operation).

In a current supply operation period, after the
constant currents Ip output from the single constant
current generating circuit 10A are held in all the

15 current storage circuits 30A, the output enable signal
EN is commonly applied from the control section to the
respective current storage circuit 30A at the same
timing. With this operation, currents corresponding to
the voltage components held in the respective current

20 storage circuits 30A are simultaneously supplied to the
respective signal lines through the output terminals
Tout as the driving currents Ic each having
a predetermined signal time width set by the PWM
control section (not shown).

25 (Above Current Supply Operation)

A current holding operation period and current

supply operation period like those described above are



25 (Above Current Supply Operation) A current hol ding operation period and
current supply operation period |like those described above are 3 0 AUG
2006 54 repeatedly set for each scanning period in which the r&9pergd g
scanning lines SL are sequentially selected by the scanning driver 120
shown in FIG 1. This nmakes it possible to sequentially operate the
organic EL 5 elenents on each rowwith a Eredeternlned | um nance | evel

The data driver having the constant curre ¢ supply circuit according to
this enbodi nent sequentially repeats the follow ng operation for each row

10 sinultaneously supplying, to the organic EL elenents.  connected to each
scanni ng |ine SEpéﬁFﬁﬁéédﬁ%¥t@%¥ SHCED SERHPIHE R A OuﬁmmMFnr1¢ﬁ

the driving current each of ichig formed froma nst rrent
Suppl | ed {Fom EREDEFLHAE A (R G ST e TR TSR L) and

having a uni fo%g 5?‘?[){5%3‘ agtnara r(elrstll@r]asqgo‘/g\nasl _bsi@nai ti é/vllglék

correspondi ng hrough € respective " signa I nes

duri ng a_scanni 0o el d ¥ SLRerRGIN NGl e Stond ot ehys ook ng or

organi c EL 20 &lefent em t erm ned | unf nance | evel .

Thi s all aus ?agﬁmﬁ{eﬁﬁ@ SrEle RILTRAF WG 1P RLNAE Sqe b 17 48 T OB QPEEAL T ON

characteristic suppressing variations 1n current val ue anong the
respective signakii.nes (anong the respective

The data driver having the constant current supply
circuit according to this embodiment sequentially
repeats the following operation for each row:

10 simultaneously supplying, to the organic EL elements
connected to each scanning line SL arranged in the
display apparatus 100 shown in FIG. 2, the driving
currents Ic, each of which is formed from a constant
current supplied from the signal current source

15 (current generating circuit) and having a uniform
current characteristic and has a signal time width
corresponding to display data, through the respective
signal lines DL during a scanning period for each
scanning line SL, thereby making each organic EL

20 element emit light with a predetermined luminance
level. This allows each organic EL element to operate
with uniform operation characteristics while
suppressing variations in current value among the
respective signal lines (among the respective

25 semiconductor chips constituting the constant current
supply circuit and among the output terminals of the

semiconductor chips). Therefore, desired image



25 sem conductor chips constituting the constant current supply circuit
and anong the output termnals of the sem conductor chips). Therefore,
desired inmage 3 0 AU G 2006 55 information can be di splayed wit§ GrAUG 2006
excellent lum nance | evel while the occurrence of display unevenness is
suppressed. <Second Enbodi nent of Constant Current supply circuit> 5 The
second enbodi nent of the above constant ggrrent supply circuit wll be
described with reference to the views of "the acconpanying drawing. FIG 11
is a schematic bl ock diagram showing a second enbodi nent of the constant
current supply

cir mhlc n ied to the aggve enbodi nent .
The sane referéﬂ28rh3ﬁgpﬁl§a§s %ﬁﬁ %éﬁ%VL Ahertce ke the same or
I t t hi “ d t f will be
il 1ied or [OREPERES T6VRL SRS IR FIAGCUEE THdfe SorGr e Lur rent supply
circuit accordi gv%ﬁn%? 1§ gkg%gteggs a circuit arrangenent including a

single constan curren generating % cuit 10B which commonl y supplles a
(current st or ag8 °Sanes SR TaRDt o Pny R Lo FuEh i 1
predet er gi ned nunbefn0fs QR te Ry H(gﬂ@ f)Lghe asdid ted g ster 20B (shift
regi ster sections 2la and 21b), a pIura |ty of 1 nput-side swtch neans 40B
(switches 4la angréih) sugpdy circuit will be described with reference

to the views of the accompanying drawing.

FIG. 11 is a schematic block diagram showing a

second embodiment of the constant current supply

10 circuit which can be applied to the above embodiment.

The same reference numerals as in the above embodiment
denote the same or similar parts in this embodiment,
and a description thereof will be simplified or
omitted.

15 As shown in FIG. 11, the constant current supply
circuit according to this embodiment has a circuit
arrangement including a single constant current
generating circuit 10B which commonly supplies a
constant current Ip, a plurality of current storage

20 circuits 30B (current storage sections 3la and 31b)
provided in correspondence with a predetermined number
of output terminals Tout, a shift register 20B (shift
register sections 2la and 21b), a plurality of
input-side switch means 40B (switches 4la and 41b), and

25 a plurality of output-side switch means 50B. This
constant current supply circuit has a pair of current

storage sections for each output terminal and is



25 a plurality of output-side switch neans 50B. This constant current
supply circuit has a pair of current storage sections for each oud puAUG 2006
termnal and is 3 0 AU G 2005 56 designed to concurrently execute the
following operations: the operation of sequentially holding, in one
current storage section of each current storage circuit, a constant
current supplied fromthe signal 5 currenségenerating circuit, and the
operation of sinultaneously outputting, through a corresponding one of
the output termnals, the current that has already been held in the other

current storaggeseghé@ncOf c&REArreHE §Nexstatagehel Felilowiky In the
constant current supply circuit having the above arrangenent, during the

first operatiogppest06ns(ttgepepbodtiun g weioukntthe ldyr henlidistor dge
sections 3la are set in the current holding state and the current storage
sections 31b apgesetirtdnthetonagensett isupplfy esticht @urremitt ctiqpos gnal s SR
fromthe shift register section 2la are sequentially output to the

swi tches 4la peavidéd, i a constaptndamcent tshppid ede frmoantthst grigietlsect i ons
3la of the respective current storage circuits 30B. Wth this_ operation,

the 20 r®spect cuerswict ghneratangr eigegidnt iaald hseronarathiero®t state only
for predeterm ned periods, and the currents |p _supplied fromthe constant

current gener asiinglteneeust y10Btané tdague fhraAUIR i i3ASF IRPAMS ¥Pect i ve
current storage sections 3la. At this tinme, no
of the output terminals, the current that has already

been held in the other current storage section of each
current storage circuit.

10 In the constant current supply circuit having the
above arrangement, during the first operation period
(the period during which the current storage sections
31a are set in the current holding state and the
current storage sections 31lb are set in the current

15 supply state), switching signals SR1 from the shift
register section 2la are sequentially output to the
switches 4la provided in correspondence with the
current storage sections 3la of the respéctive current
storage circuits 30B. With this operation, the

20 respective switches 4la are sequentially set in the ON
state only for predetermined periods, and the currents
Ip supplied from the constant current generating
circuit 10B are sequentially written in the respective
current storage sections 3la. At this time, no

25 switching signal SR2 is output from the shift register
section 21b, and all the switches 41b are in the OFF

state. At this time, a control section commonly



25 switching signal SR2 is output fromthe shift register section 21b, and
all the switches 41b are in the OFF state. At this tine, a control se&tion
comonly 3 0 A U G 2006 57 outputs, to the output-side swtch b Ay G 5008
provided in correspondence with the respective output termnals Tout, an
out put selection signal SEL for switching the output-side switch neané 50B
to the current storage 5 section 31b sidey; and al so outputs an out put
enable signal EN2 to all the current storage sections 3lb at a
predeterm ned timng, thereby sinmultaneously outputting the currents that

have al ready been stored in the respective r §¥g%' 31b

Lgrpugh(z Ee P@.tpg’zzgec%i%é:ﬁt%p%s%rsrﬁdr%lSs %%f%?%ﬁfh%%;econdi%{grati on
perio e perio urin i ch .the r e i wilda t
in the current §8§5@f%§£ﬂ%§%ﬁu¥%¢haéﬁﬁréﬁ%p§%€§§§e°§§%%?gﬂ§r 31bg§$esget

in the curren hq&?%p_dﬁ€g§g S teégiégfégﬁ?gﬁ &k1. SEoPPEY attRInpethed

term nates, thé€%s ing ™~ signals the shift register section 21b

are sequential |,y qutnut, tg, 4ihe, syddehesod Loo pERyi degrént sesregpondence
with the curreﬁ{%éﬁgragéaseéilons 3la of theorespectiie currentggtorage

circuits 30B. Nt dhisip 20 @peradd oansé heutpapechhveusput capsbidb are
sequentially set 1n the ON state only for predeterm ned periods, and the

currents Ip 5L§¥%ﬂé¥iENZ”&&f&&LOMSéa@ﬁrtunteatogegeraetngonSrambtaIOB are
sequentially witten in the respective current storage sections 31b. At
this time, predetermined timing, thereby simultaneously outputting
the currents that have already been stored in the
respective current storage sections 31b through the
10 respective output terminals Tout.

In the second operation period (the period during
which the current storage sections 3la are set in the
current supply state and the current storage sections
31b are set in the current holding state) set after the

15 first operation period terminates, the switching
signals SR2 from the shift register section 21b are
sequentially output to the switches 41b provided in
correspondence with the current storage sections 3la of
the respective current storage circuits 30B. With this

20 operation, the respective switches 41lb are sequentially
set in the ON state only for predetermined periods, and
the currents Ip supplied from the constant current
generating circuit 10B are sequentially written in the
respective current storage sections 31b. At this time,

25 no switching signal SR1 is output from the shift

register section 2la, and all the switches 4la are in

the OFF state. At this time, the control section



25 no switching signal SRl is output fromthe shift register section 21a,
and al'l the swtches 4l1a are in the OFF state. At this tinme, the GORY 9@6
section 3 0 AUG 2006 58 conmmonly out puts, to the output-side smﬁ% h &%ans
50B, the output selection signal SEL for switching the output-side switch
means 50B to the current storage section 3la side, and al so outputs output
enable signal 5 EN1 to all the current stQfage sections 3la at a
predeterm ned timng, thereby simultaneously outputting the currents that
have al ready been stored in the respective current storage sections 3la

th h th t] t i.nal s Tout. Such. fi d

operal on per (NG FEpR B%a 5 SEE, %uséé’ﬁ-Bigae%é%&chéﬁgsﬁggaﬁﬁéﬁf‘ﬂyc| e
O alternate an onse e .

of cach pair OINEUr ORI STorae dacy FaaT st a R gl CPpgha, Fhen: T | O

continuously 1&%@%% 8%*3{&@&qggéﬁénsoﬁueggeglegeagﬁghkngteiraggi t 10B

and the operatio I'ng the current rom ot her of each

pair. As in the.fifst gihodigent afgssl k8edubays ohibgurdahapdel Legnlavi ng
the constant current supply circuit 20 according to this enbodi mént

sequentigl |y rggei ¥8Sadndrhel dsrriftt BeokagREEkEYEoRHN BEAL 2%t @r age
circuits, currents output fromthe single constant current generating

circuit, and spradéaseauskty ouhpubys therebyr sentis taheauplgdetepnitiatg
timng. This allows a
the currents that have already been stored in the
respective current storage sections 3la through the
respective output terminals Tout.

10 Such first and second operation periods are
repeatedly set in each predetermined operation cycle to
alternately and consecutively execute the operation of
holding, in one of each pair of current storage
sections 3la and 31b, the current Ip continuously

15 output from the constant current generating circuit 10B
and the operation of outputting the current Ip from the
other of each pair.

As in the first embodiment described above, the
data driver having the constant current supply circuit

20 according to this embodiment sequentially receives and
holds, in the respective current storage circuits,
currents output from the single constant current
generating circuit, and simultaneously outputs the
currents at a predetermined timing. This allows a

25 current having a uniform current characteristic and
supplied from the signal current source to be held for

each output terminal, thus suppressing variations in



25 current having a uniformecurrent characteristic and supplied fr8n1%hﬁ ;
signal- current source to be held for each output termnal, thus AUG 2008
suppressing variations in 3 0 AU G 2006 59 driving current among the
respective output terminals. In addition, a pair of current storage
sections are provided for each output termnal so that while «currents
output fromthe current generating circu%% are 5 sequentially witten in.
the current storage section on one side,”"the currents held in the current
storage sections on the other side are sinultaneously output. This makes
it possible to shorten or elimnate the wait time for current.wwi%g

e of a

operation. AsJ&dVgade FURLERY RECRY i tE TR RERtOU T REE stiphfy ¢

driving current to. h | oad (.each ic EL el
and hence theId‘ria\?’éirﬁgtC 'eoaglfpaéggct?q gcg al[cu%rﬁt sbteg%?e)%?ep%%?gggrﬁr%reaergir(rjlleﬁgge?’n

addition, the tine fo current hal di ' d i

I5 current st @rrae@@%o{ it St At P RERR  orar B B e TOn Can be
stably perforned in.eac a%%: i i § [

Const ant Curréﬁpn§%5§$y ﬁ@ﬂﬁﬂ&nn %gt |r%é%§g%%?%€%?i%$ ?Egeg%gSEEGOf

const ani; curr espé%e?rpci%&m Wil £G4 U1 M e DEL HESEE | BEIragXt subthonebar ence
to the views o e accorfpanying drawing. FIG 12 is a Schematic bl ock
di agr am showi ng, & hg; qd hi¢xk enbodineatneidt ie ewastapteritr sedkageppl y

circuit which can be applied to the above enbodi nents. The
sections on the other side are simultaneously output.
This makes it possible to shorten or eliminate the wait
time for current write operation. As compared with the
10 first embodiment, the supply time of a driving current
to each load (each organic EL element) can be
prolonged, and hence the driven state of each load can
be controlled more finely. In addition, the time for
current holding operation can be prolonged in each
15 current storage circuit, and hence current holding
operation can be stably performed in each current
storage circuit.
<Third Embodiment of Constant Current Supply Circuit>
The third embodiment of the above constant current
20 supply circuit will be described next with reference to
the views of the accompanying drawing.

FIG. 12 is a schematic block diagram showing the
third embodiment of the constant current supply circuit
which can be applied to the above embodiments. The

25 same reference numerals as in the above embodiments
denote the same or similar parts in this embodiment,

and a description thereof will be simplified or



25 sane reference nunerals as in the above enbodi nents denote the sane or
simlar parts in this enbodinent, and a description thereof w Il 3lqgeaug 2006
sinplified or 3 0 AUG 2006 60 omtted. As shown in FIG 12, the constant
current supply <circuit according to this enbodinment includes a plurality

of sem conductor chips CP1, CP2,..., CPn and 5 a single constant current
generating circuit 10C which comonly supplies a constant current Ip to
the respective sem conductor chips CP1, 2,..., CPn. Each sem conductor

chip has the following two circuit arrangenents forned on the sane
sem conductor 10 substrate: one circuit arrangenent including a plurality
of current stoPBd&terdrcuits 30C (current. storage sections 3la and 31b)
provided in correspondence with a predeterm ned nunber of output
termnals Tout, a sRiSt SROMEG stferf BOC Yahi e reis 27t 199560 | oﬁépf}]?é and
22b), a plurality of .input-side switch neans, 40C (sw tches 42a and 42b),
and a plurali t)?%FUlGulaﬁG‘P-rél&g z-\ﬁl t O%ﬂﬁnénﬂl?g%&oﬁ hatzar circuit
arrangenent, praqvided, at i nput _sect.ion t.o0 whi t const C ent Ip
heltsrdtan ot e G i P01 bt

output fromt gener a rPg circu 0C i's Supplied and
whi ch is.located_.at the fr tggtq t 52%%57 i I.tsar ,
constity?ed byaaﬁ}%ﬁéﬁt%§g§¥¥%ﬁ§smﬁ é%hhégﬁE. W%i%i?gégﬁtaﬁge on/of f on
the basis of a i QUMM A SHdtadedistfint g ehow and an input

current
respective semiconductor chips CP1, CP2,..., CPn. Each

semiconductor chip has the following two circuit
arrangements formed on the same semiconductor
10 substrate: one circuit arrangement including
a plurality of current storage circuits 30C (current,
storage sections 3la and 31lb) provided in
correspondence with a predetermined number of output
terminals Tout, a shift register 20C (shift register
15 sections 22a and 22b), a plurality of input-side switch
means 40C (switches 42a and 42b), and a plurality of
output-side switch means 50C; and the other circuit
arrangement, provided at an input section to which the
constant current Ip output from the constant current
20 generating circuit 10C is supplied and which is located
at the front stage of the above circuit arrangement,
constituted by an input section switch means 60C which
is turned on/off on the basis of a shift output from
a shift register (not shown) and an input current
25 storage circuit 70C which receives and holds the
constant current Ip output from the constant current

generating circuit 10C.



25 storage circuit 70C which receives and holds the constant current Ip
output' fromthe constant current generating circuit 10C. 3 0 AUGR000;5 &ids
Not e that the constant current generating circuit 10C, shift register 20C
(shift register sections 22a and 22b), current storage circuit 30C
(current storage sections 3la and 31b), and input-side switch means 40C 5
(swi tches 42a and 42b) have al nost the sa arrangenents as those in the
above enbodi nent, and hence a detailed description thereof will be
omtted. In this case, the output-side switch neans 50C selectively

itch d trols .th tput states of 10 currents held in,the, current
ctorage sections 31ACH BHE (07T KeOPELBRL FIET BUF plED PER RFRAI S TOHE

nd S1b on (he et e Tkl p e AL SR Bl SREI ORI 25

and 31b on the baéis of a er M ned _ SEL. The
nput - secti on_ suld oyl TRANSAOG RIAKded: £05; £ Neos eppeptiye sea gonduct or

chips CP1, CP2,..., n are turned on at ent " timngs on asi s of

shift outputs sequartisaldle H Pin fF ARSH diut 8918 €55 €08 KOMLOhoc
sections) (not shown) to supply the constant currents Ip output from 20

the constant cursiarichgenerad 4y dawlitaddGifoshecths espretive
sem conductor chips CP1, CP2,..., CPn and nmke the input current storage

circuits 70C t arheinddremt Wy eticse Bachthapaboealr s@pdd shofageasdir cui t 70C
has the hence a detailed description thereof will be omitted.
In this case, the output-side switch means 50C
selectively switches and controls the output states of
10 currents held in the current storage sections 31a and
31b to the respective output terminals Tout (signal
lines DL) by selecting one of the current storage
sections 3la and 31lb on the basis of a predetermined
output selection signal SEL. The input section switch
15 . means 60C provided for the respective semiconductor
chips CP1l, CP2,..., CPn are turned on at different
timings on the basis of shift outputs sequentially
output from shift registers (or control sections) (not
shown) to supply the constant currents Ip output from
20 'the constant current generating circuit 10C to the
respective semiconductor chips CP1l, CP2,..., CPn and
make the input current storage circuits 70C to hold the
currents.
Each input current storage circuit 70C has the
25 same arrangement as that of the current storage circuit

in the above embodiment (see FIG. 9). The input

current storage circuits 70C sequentially receive and



25 sane arrangenent as that of the current storage circuit in the above
enbodi nent (see FIG 9). The input current storage circuits 70C 30 AUG 2006
sequentially receive and 3 0 A U G 2006 62 hold the currents |p output
fromthe constant current generating circuit 10C at predeterm ned tim ngs

at  which the above input section swtch neans 60C are turned on, and

output the held currents Ip to the 5 currgpt storage circuits 30C (the
current storage sections 3la or current storage sections 31b) through the

i nput -side switch neans 40C (the switches 42a or swtches 42b) in the

respect ve semEpIUEL oL, hLRSSof, LRS! (A0 QULRYL gnablis gianal

out put from a control Ssection m contr ol € current

driving device Q@gfgglﬁgdcﬁPeM§t &aggeg?gﬁet%%%i gftqhhng%h%tconstant

current Ip ha Ing a pr eternlne curre val ue an out put from the

constant currept; enehat hpgvei iaght 18EthSnCamRRhY nkansuppld edd 0 the
sem conduct or chips CPl, CP2, CPn, and is sequentially received and

held in the 'n’@ane&Uéﬁ?nénét @ﬁ@ﬁﬁtcth@Uhteid7@§rtr|éthéghpt ke ithaut section
swi tch means 60C provided for the respective sem conductor chips CP1,

CP2,...,5CPn atuprefiet storagd c28@ctiiBENG9C |(theheufrirkesit gperaligeon period
(the period during which the current storage sections 3la are set in the
current hol di ngestavesafdlat he current storage secitions 33bh atecseth in the
current supply state), sw tching
the input-side switch means 40C (the switches 42a or
switches 42b) in the respective semiconductor chips on
the basis of an output enable signal output from a
10 control section (system controller 140).

In the current driving device having the above
arrangement, first of all, the constant current Ip
having a predetermined current value and output from
the constant current generating circuit 10C is commonly

15 supplied to the semiconductor chips CP1, CP2,..., CPn,
and is sequentially received and held in the input
current storage circuits 70C through the input section
switch means 60C provided for the respective
semiconductor chips CP1l, CP2,..., CPn at predetermined

20 timings.

In the first operation period (the period during
which the current storage sections 31a are set in the
current holding state and the current storage sections
3lb are set in the current supply state), switching

25 signals SR1 frqm the shift register section 22a are

sequentially output to the switches 42a provided in

correspondence with the current storage sections 3la of



25 signals SRL fromthe shift register section 22a are sequentially output
to the switches 42a provided in correspondence with the current storage
sections 3la of 3 0 A U G 2006 63 the respective current storage3di AbiZR08
30C. Wth this operation, the respective switches 42a are sequentially

set in the ON state only for predeterm ned periods, and the current held
in the input current storage circuit 5 7@8is transferred to the current
storage sections 3la to be held therein. At this time, no switching signal
SR2 is output fromthe shift register 22b, and all the swi tches 42b are in

the OFF statecnfl AL ddifR: ddiertOiddlagecichnamunt y aulguilthiso the
out put-side 10 swtch neans 50C provided in correspondence with the

respective Ouwétratt%rdﬁ,nae'}é TRpeca It t SRt 42D arsi geaheS8H a T by
switching the output-side switch neans 50C to the current storage section
31b side, and @ltsAn HHPUNS FTntaUtqLly efabl grsdenatm BN tpenl dds heardr r ent
15 storage sections 31b at a predetermned timng, thereby sinultaneously
out putti ng t heteurdtentt hatlchave thed risapyt beenrstoretorage heirespecti ve
current storage sections 31b through the respective output term nals

Tout. These opdGtisonsrarefcomlrienthy perfeontestorr2d soetiedpedtve

sem conductor chips CP1, CP2,..., CPn. The constant current |p,output from
the constant wurberteyrigrente iy cikturrizotingai ro atWht phriagt e+ AiAed

timng after the end of the first operation period i sequent i al
recei ved and H&R is aWeryhpigoruthenshift register 520, “and a1t e

switches 42b are in the OFF state. At this time, the
control section commonly outputs, to the output-side

10 switch means 50C provided in correspondence with the
respective output terminals Tout, an output selection
signal SEL for switching the output-side switch means
50C to the current storage section 31b side, and also
outputs an output enable signal EN2 to all the current

15 storage sections 31b at a predetermined timing, thereby
simultaneously outputting the currents that have
already been stored in the respective current storage
sections 31b through the respective output terminals
Tout. These operations are concurrently performed in

20 the respective semiconductor chips CPl, CP2,..., CPn.

The constant current Ip output from the constant

current generating circuit 10C again at a predetermined
timing after the end of the first operation period is
sequentially received and held in the input current

25 storage circuits 70C through the input section switch
means 60C provided for the respective semiconductor

chips CP1, CP2,..., CPn at predetermined timings.



25 storage circuits 70C through the input section switch neans 60C
provided for the respective sem conductor chips CP1, CP2,..., CPn atg G 2006
predetermined timngs. 3 0 AU G 2006 64 In the second operation perlog
(the period during which the current storage sections 3la are set in the
current .supply state and the current storage sections 31b are set in the-
current holding state) after the end 5 ofgghe first operation period, which
is set after the <constant current Ip is conpletely received and held in
eﬁpp i nput current storage circuit 70C, the switching signals SR2 fromthe
shift register secty S i all u ;S 42b
provided in 10 corf%gggﬁﬁgﬂ%éﬁm?tﬁ&%ﬁgﬁ%ﬁér%%?yégogggg Egg%?gggﬁg?%gof
respective curient, shol age Sic W tor A0C s Rokdi 512 0pgEaLLenint e
respective switches 42b are sequentially set in the ON state only for
predet er m ned [ErtQESs, s @Ph v theacarseat thel dut PehbestHpdfeCyBEENbNST OF age
circuit 15 70C is transferred to the current storage sections 31b to be
hel d therein asy mtdesdi rsn operabisdnpenbddingescatbpdagbeyethdt ehlii s
time, no switching signal SRL is output fromthe shift register 22a, and
all the s swit chestHaf ar €t | dpéhet bk s¢éated, Avhibhsitsi ser afiee20tbentrol
section commonly outputs, to the output-side sw tch neans 50C, the out put
sel ection si gnadnSEnf ocursent ckp ngst bemplepat ysrdeeswetichndehasds50T to t he
current storage section 3la side, and al so outputs the output enable
signal ENl to ed¢hthepeureentestoshgeage circuit 70C, the switching

t he

signals SR2 from the shift register section 22a are
sequentially output to the switches 42b provided in

10 correspondence with the current storage sections 31lb of
the respective current storage circuits 30C. With this
operation, the respective switches 42b are sequentially
set in the ON state only for predetermined periods, and
the current held in the input current storage circuit

15 70C is transferred to the current storage sections 31b
to be held therein as in the first operation period
described above. At this time, no switching signal SR1
is output from the shift register 22a, and all the
‘switches 42a are in the OFF state. At this time, the

20 control section commonly outputs, to the output-side
switch means 50C, the output selection signal SEL for
switching the output-side switch means 50C to the
current storage section 3la side, and also outputs the
output enable signal EN1 to all the current storage

25 sections 3la at a predetermined timing, thereby
simultaneously outputting the currents that have

already been stored in the respective current storage



25 sections 3la at a predeternined timng, thereby simultaneously
outputting the currents that have already been stored in the rgquggbms
current storage 3 0 AUG 2006 65 sections 3la during the first operation
périod through the respective output term nals Tout. These operations are
concurrently perfornmed in the respective sem conductor chips CP1, CP2,...
CPn. 5 Such a series of operation periodgsare repeatedly set in each
predet erm ned operation cycle to sequentially hold the constant currents
Ip output from the constant current generating circuit 10C in the input

current storaged E;o%aﬁg%fitn& opd Pitts 1 Goserdt ons PEribe £rsbeghive

sem conduct or n and concurrently transfer, in the

respective semco i G RSuedbe AR ENE Bs t Pout he eHEEENdpELOL BER
circuits 30C on‘%he%ﬁiar %tage.z%n addition,sth%uabove setti%g nakgssit

possible to 15 3l t@dﬁtﬂiﬁ}é’nw SORSSEH & Veh Y RXegebpetbeveper ation of

hol ding the constant current 1p in one current storage section of each

current storagesei dstlcBOC antbs hepl ppepaf i on, ofpal mul t aneously out putting
the current held in the other current storage section of each current 20
storage mircuit, assacHravisgiesroénbpéeationepelmiodst pae repriitgdlFout. In
the arrangement of the constant current supply circuit according to this
enbodi nent, evestiinaesaseprefieterminteéd opebetiof sivghal thines arranged in

: sequentially hold the constant currents Ip output from
the constant current generating circuit 10C in the
input current storage circuits 70C at the input

10 sections of the respective semiconductor chips CP1,
CP2,..., CPn and concurrently transfer, in the
respective semiconductor chips, the currents to
the current storage circuits 30C on the rear stage.

In addition, the above setting makes it possible to

15 alternately and consecutively execute the operation of
holding the constant current Ip in one current storage
section of each current storage circuit 30C and the
operation of simultaneously outputting the current held
in the other current storage section of each current

20 storage circuit, as a driving current Ic, to each
output terminal Tout.

In the arrangement of the constant current supply
circuit according to this embodiment, even in a case
wherein the number of signal lines arranged in a

25 display panel like the one shown in FIG. 2 increases,
and the signal lines are formed into groups each

constituted by a predetermined number of lines so as to



25 display panel like the one shown in FIG 2 increases, and the signal
lines are fornmed into groups each constituted by a predeterm ned nunber of
lines so as to 3 0 AUG 2006 66 be driven by a plurality of sem3cbridGc OB
chips (driver chips), since a current output froma single current
generating circuit can be commonly supplied to each sem conductor chip,
variations in driving current anong 5 all the signal |ines across the
plurality of sem conductor chips can be suppressed. In addition, since
the operation of sequentially supplying a current to an input current

st orage circuikfprovided ductor c and .t hen

: b : . oo

the current to Odgégﬁncﬁjry?ént%%gjtr&ligén’ gqoéjciﬁr?qup%‘%f&o%e%%dagngg%Eigp
b . f. in.th ti i t hi ps,

b edeter ni ned GRLRSNG GOTFen s X e IO e EHE & TR STOFSgheel r oui ts

Corr_espondl ng .gte%e%laltitn c%.'rg,nuqlt lda £%d %&#&P@Zﬁ@?té@ﬁﬂ ieocf'lt%'oté]%cﬁ' me 15

required to wite the current i'nm each seniconductor - chi p (I nput current

storage circui ts%mi@&!n%iu?ﬁ!ﬁﬁfs c.ihtip,pqzsds_iibale;hsrps gf@aaéi{%ﬁ#@ré dhe &hg};g .

required to hol this driving current. erefore, e supply tine

driving eurrentigarpRe fAR0nq6the ARENNC e dgEiNﬁa{‘liz*é& sdate can be finely
controlled. In addition, this arrangenent can properly' cope with an

i ncrease in theendrcemdictdie ganrenraf e depbdyspadel DE addincsease in
resol ution. As described above, the driving device according
since the operation of sequentially supplying a current
to an input current storage circuit provided for each
semiconductor chip and then supplying the current to
10 each current storage circuit in each semiconductor chip
can be concurrently performed in the respective
semiconductor chips, predetermined driving currents can
be held in the current storage circuits corresponding
to all the signal lines in substantially only the time
15 required to write the current in each semiconductor
chip (input current storage circuit). This makes it
possible to greatly shorten the time required to hold
this driving current. Therefore, the supply time of
a driving current can be prolonged, and hence a driven
20 state can be finely controlled. In addition, this
arrangement can properly cope with an increase in the
area of the screen of a display panel or an increase in
resolution.
As described above, the driving device according
25 to the present invention, which drives a plurality of
current-driven optical elements, can increase the

response speed of each optical element by applying



25 to the present invention, which drives a plurality of current-driven

optical elenments, can increase the response speed of each opticad (edumens

by applying 3 0 AUG 2006 67 a predeterm ned charge voltage to an

i nt erconnection capacitance and the el enent capacitance of the optical

el ement so as to charge them before supplying a driving current to the

optical elenent. Even if the 5 driving cg;rent supplied to the opti cal

el enent has a relatively small value, the el enent can be properly driven.

In a display apparatus mhich uses this driving device to drive a display

panel having a plur I|t rent driyen display.elenents char ge

vol tage to 10 ®PHPPF f%e@aﬁ aﬁgng8;¥§98 ﬂtaPleEFrFSngegkﬁggge

determined with refe ence to.t v e val ue g t plied

to the respect F¥R2Gt 5piay a%@eﬁﬁﬁtg HECF@BaF E?Hégd%?a%ﬁlnggngaﬂ

di splay panel using, a dr|V| nt e 15 response
re?ﬁgtd?gp?sy EHEEge thgghgekggé §E§§|§qﬁg

speed throughoﬁ | énen entire panel area,

t hus obt ai ni ng 9899v9§§pE3¥F?aEaEbt g%ﬁgrgagqgm@h%h aEQ@%pﬁ§yt%@ay

level . In addftion data line after supply
of a d“%“ ng CHEF@ELg fuffbntOsdp 15%%@9%2%@ ghen ckhar 1ehwrd Haet ent i al

and equal to or [ess”t the t reshold vol tage of each display el enent.
This setting Hﬁksiatavewseahw 9aledycenkhe 1earnes pemndiveg prpgearnty al

di fference and the amount "of electric charge stored in the interconnection
capaci tance or dth@en. 1In a display apparatus which uses this driving

device to drive a display panel having a plurality of
current-driven display elements, the charge voltage to

10 be applied to each display element is set to a voltage
determined with reference to the average value of
voltages to be applied to the respective display
elements connected to the data lines of the display
panel using a driving current. This increases the

15 response speed throughout the display elements in the
entire display panel area, thus obtaining good display
quality in accordance with a display gray level. 1In
addition, the voltage to be applied to a data line
after supply of a driving current is set to a voltage

20 higher than ground potential and equal to or less than
the threshold voltage of each display element. This
setting makes it possible to reduce the corresponding
potential difference and the amount of electric charge
stored in the interconnection capacitance or the

25 element capacitance, thereby reducing power consumption
associated with supply of a driving current to each

display element.



25 el enent capacitance, thereby reduci ng power consunption associated with
supply of a driving current to each display elenent. 3 0 AUG 2006 68
Addi ti onal advantages and nodifications will readily occur to thdsk AUG 2006
skilled in the art. Therefore, the invention in its broader aspects is not
limted to the specific details and representative enbodi nents 5 shown and
described herein. Accordingly, various npglifications may be nade w t hout
departing fromthe spirit or scope of the general inventive concept as
defined by the appended clains and their equivalents. 3 0 AUG 2006 69 C L
Al MS 1. Adrivin I [ Li.e L .yrnality of
current-driven optiggg?gféﬁgg?gapsﬁggg$g gpaeﬁggﬁ?gaanggﬁﬁﬁ?g} conpri si ng
at least: 5 a gé%&ifg.ggéﬁfn£oSEﬂBg¥ gk&ﬁ%b& Qﬁs%hewg%%h FURRLIFES <2
driving curren 0 sai d each optical elenent or a predeterm ned peri od;
and a control L’ﬂlatfz‘ﬁ@eﬁepbw RE ¢LECHEbald32hsWaiel 1aPpplites iali te@ashb a
charge voltage having a voltage 10 value corresponding to a voltage to be
applied to sai ghe€368-9pt LCaktgk @8RRhqUSERE ckBA talii Vi @nbdidiarht sbef ore
the driving current is supplied, wherein the driving current supply circuit
(133) igcludegnawsi BghedeenstiBaE BUFEERl gerebading 16i,r Girtious

modifications may be made without departing from the
spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.



15 (10A, 10B, 10C) which outputs a constant current having a predeterm ned
current value and a plurality of current storage circuits (30A, 30B, 300
whi ch sequentially receive and hold the constant current and cﬁquW@ 0BR
driving current on the basis of the constant 20 current. 2. Adriving
device according to claim1l, wherein the driving current supplied to said
each optical element has the same current.alue with respect to said each
optical element. 25 3. A driving device according to claim1, wherein the
constant current has a current value equal to the driving current. 3 0 AUG
2006 70 4. A driving device accordi ng %oAch(aJl\iéné 1, wherein the single
constant current generating circuit (10A , 10C) conprises: a control

current generating cf o taflhndNiel o5 henar e, A SN Tale elir op) havi ng

a predetermned current value; and an output c generating circuit

(12) which genenat£s @n QUtRMrSWI SNy RAVIAG & Predatsiid ned 4,.curd ent

ratio with respect to the control current, and 10 outputs the output
current as the wonsg@ntcLUrdRents, AdhdM dihgem cegacording to claim 4,

wherein the output current generating circuit (12) conprises a current

mrror cidcuit whicha hdusitiey preceier rduigsl v caiir@tt ret3®». which
supplies a driving current to said each optical element
for a predetermined period; and

a control voltage applying circuit (132) which
applies at least a charge voltage having a voltage

10 value corresponding to a voltage to be applied to said
each optical element using the driving current, before
the driving current is supplied,

wherein the driving current supply circuit (133)
includes a single constant current generating circuit

15 (107, 10B, 10C) which outputs a constant current having
a predetermined current value and a plurality of
current storage circuits (30A, 30B, 30C) which
sequentially receive and hold the constant current and
output the driving current on the basis of the constant

20 current.

2. A driving device according to claim 1, wherein
the driving current supplied to said each optical
element has the same current value with respect to said
each optical element.

25 3. A driving device according to claim 1, wherein
the constant current has a current value equal to the

driving current.



15 6. A driving device according to claim11, wherein each of the current
storage circuit (30B, 30C) conprises a pair of current storage 88chi®r2806
(31a, 31b) arranged in parallel, and the driving device conprises a
control section 20 (20) which alternately and concurrently perforns
operation of causing one of the current storage sections (3la) to receive
the constant current output fromthe constant current generating circuit
(10) and hold a voltage conponent corresponding to a current 25 val ue of
the constant current and operation of causing the other of the current

storage sections (31p) to uf.pu he drivin urrent on .the basis of the
vol tage 3 0 AUG ZOO%ZP “ 7t cdorcrép‘%)lﬁleqin& el T i %e&&%gcro ccal‘rarlérhfl’stw Hge "

section (31b). the %ﬁl{gll\@ G éi&%e c%%%%rngi)%r{e%a@igjgmcji’rcmecr e(ilrE)A t he

current storage circuit (30A rises a voltage conponent
hol di ng sectionoE31)10ah)i onfRGQa4es the constant current output fromthe
constant current generating circuit and holds a voltage conponent

corresponding to a curda@rirolaldifr@intt hereonstialy ciceyiant (1130 whidh driving
device according to claim7, wherein the voltage conponent hol di ng section
(31) conpri ses genegapas taanee telodmettr ie@31 haivi nighiac b reldeetaring nefaar ge
corresponding to the constant current is witten. 9. A driving device
accordi ng to clcainmedt wadnei;n and
an output current generating circuit (12) which
generates an output current having a predetermined
current ratio with respect to the control current, and
10 outputs the output current as the constant current.
5. A driving device according to claim 4, wherein
the output current generating circuit (12) comprises
a current mirror circuit which has the predetermined
current ratio.
15 6. A driving device according to claim 1, wherein
each of the current storage circuit (30B, 30C)
comprises a pair of current storage sections (3la, 31b)
arranged in parallel, and
the driving device comprises a control section
20 (20) which alternately and concurrently performs
operation of causing one of the current storage
sections (3la) to receive the constant current output
from the constant current generating circuit (10) and
hold a voltage component corresponding to a current
25 value of the constant current and operation of causing

the other of the current storage sections (31b) to

output the driving current on the basis of the voltage



15 the vol tage conmponent hol ding section (31) includes a field-effect
transi stor (M32) which causes the constant current to fl ow bet n 2008
source and a drain, and the capacitance element (C31) includes at easg
20 a parasitic capacitance between the source and a gate of the
field-effect transistor (M32), in which a voltage applied between the
source and gate of the field-effect tran§astor and corresponding to the
constant current is witten. 25 10. A driving device according to claim1,
wherein the driving current supply circuit (133) further conprises a

single input current storage, Gircuit %%C 3 Oeﬁg G,2006 72 which is

provi ded bet we& B LI 1@u%%5hf&: é%é?&?i SHPEEYE (100 and said
plurality of cu.rent stqrage circuits (30C), receives the constant current
out put fronlthéeégﬁgwaﬁﬁqg rrent generating circuit, 5 holds a voltage

conponent correspondi ng Qiﬁ‘}t:ig{ed Sfcﬁt\{[ic\éalalbecoqfditr{}f 1onstal p]]C“rJ}feI’}Eeina”d

supplies a current based on age conpone to sal ‘ura y of

current storagenel ittt 3Ghraghl cibcdivingadeviose aee9r digig1igesl ai m 10,
10 wherein the input current storage circuit (70C) ‘conmprises a capacitance

el ement i5n whi eh vwelleclgd eonghae@es healdiegPer@tndnt q ihe wearst aRlceGWdent
are witten as the voltage conponent. 12. A driving device according to
claim 11, the constant current output from the constant current
generating circuit and holds a voltage component
corresponding to a current value of the constant
current.
10 8. A driving device according to claim 7, wherein
the voltage component holding section (31) comprises a
capacitance element (C31l) in which electric charge
corresponding to the constant current is written.
9. A driving device according to claim 8, wherein
15 the voltage component holding section (31)
includes a field-effect transistor (M32) which causes
the constant current to flow between a source and a
drain, and
the capacitance element (C31) includes at least
20 a parasitic capacitance between the source and a gate
of the field-effect transistor (M32), in which
a voltage applied between the source and gate of
the field-effect transistor and corresponding to
the constant current is written.
25 10. A driving device according to claim 1, wherein
the driving current supply circuit (133) further

comprises a single input current storage circuit (70C)



15 wherein the input current storage circuit (70C) conprises a 0
field-effect transistor which causes the constant current to ro%/bQQQE@R
a source and a drain, and the capacitance el enent includes at |east a 20
parasitic capacitance between the source and a gate of the field-effect
transistor, in which a voltage applied between the source and gate of the
field-effect transistor and corresponding,to the constant current is
witten. 25 13. A driving device according to claim1, wherein the control
vol tage applying circuit (132) further conprises neans for applying a

di scharge volt - - 006, 7 V] a voltage value for causing said
e@ﬁ’ﬁenc%ln?léf‘("jér&eﬁooed chﬁ:Sv%ieri NG & constﬁgt{ac cura:?%ne%

each optical orm ar gi ng operation, the driving

current is suppydfd 440 8pi & gach optdcal s gl o1 B A A SF T M0 devi ce
Bl & W Dortr o

according to claiml1, further conprising a ntr circuit

(80) which contadsya Pulse v didn®f, thedited hE Wdiitadio hg-raaplied to
said each optical elenent. 15. A driving device according to claim 14, 10

wherein the pulasmitdtfraortholcaigtdit (BNerconfdrdt the Putae v dt h of
the driving current in accordance wth a |um nance |evel conponent of a
di spl ay signal .holks &A dilsj ey apparatnts adodsmhrshilray td ragaidrdrar mat i on
by supplying a driving current
value of the constant current, and supplies a current
based on the voltage component to said plurality of
current storage circuits (30C).
11. A driving device according to claim 10,
10 wherein the input current storage circuit (70C)
comprises a capacitance element in which electric
charges corresponding to the constant current are
written as the voltage component.
12. A driving device according to claim 11,
15 wherein
the input current storage circuit (70C) comprises
a field-effect transistor which causes the constant
current to flow between a source and a drain, and
the capacitance element includes at least a
20 parasitic capacitance between the source and a gate of
the field-effect transistor, in which a voltage applied
between the source and gate of the field-effect
transistor and corresponding to the constant current is
written.
25 13. A driving device according to claim 1, wherein

the control voltage applying circuit (132) further

comprises means for applying a discharge voltage



15 corresponding to a display signal to each of a plurality of
current-driven display elenents of a display panel, conprising: @(ﬂmggngm
panel (110) including a plurality of signal |ines (EL) and a plurality of
scanning lines 20 (SL) intersecting at right angles, said plurality of

di splay el enments (OEL) being arranged near intersections of the signal

| ines and the scanning |ines; a scanning ntrol circuit (120) which 25
sequentially scans the scanning lines (SL) to sequentially set the display
el ements (OEL) connected to the scanning lines (SL) in a selected state;

and 3 0 AUG ZQQQ 54 av%hgg I %%g)ro%ogl%%ﬂgapglggaglggl dl% &E?}Lﬁﬁsto a

driving current supplFy circui whi“Ch “suppl

sald each Signabibifs!gh Brf%%t BLALASd ARG OfteradoR, CaRLED cyd tage
applying 5 circuit (132) |ch applies, Jaitl each s si'gnal

charge vol tage B@!b@ﬁgacﬁQEEﬁge1§aEH%pQ§%%dt%nsglﬁohﬁﬁﬁe ?Qghbﬁd to Sa'd
each display el enent upon application of the driving curifent, before

supply of the dneweng.current, wherein the driving current supply 10
circuit (133) in the signal control circuit (130) includes: a single
constant Burrent geddrat Bngdriviagi te¢1@A, actoBdihgCrowkilehmout, pFiustaer
constant current having a predeterm ned current val ue; and

comprising a pulse width control circuit (80) which

controls a pulse width of the driving current to be

applied to said each optical element.

15. A driving device according to claim 14,

10 wherein the pulse width control circuit (80) controls
the pulse width of the driving current in accordance
with a luminance level component of a display signal.

le. A display apparatus which displays image
information by supplying a driving current

15 corresponding to a display signal to each of
a plurality of current-driven display elements of
a display panel, comprising:

a display panel (110) including a plurality of
signal lines (DL) and a plurality of scanning lines

20 (SL) intersecting at right angles, said plurality of
display elements (OEL) being arranged near
intersections of the signal lines and the scanning
lines;

a scanning control circuit (120) which

25 sequentially scans the scanning lines (SL) to

sequentially set the display elements (OEL) connected

to the scanning lines (SL) in a selected state; and



15 a plurality of current storage circuits (30A, 30B, 30C) which are
provided in correspondence wth said plurality of signal Iines, 0 AUG 2006
sequentially receive and hold the constant current, and S|nultane8usﬁy
output the driving currents to said 20 plurality of signal lines on the
basis of the constant current. 17. A display apparatus according to claim
16, wherein the driving current supplied-yo said each signal |line of the
di spl ay panel has the sanme current 25 value for said each signal |ine. 18.
A di spl ay apparatus according to claim16, wherein the si?nal cpntro&Sl)
circuit (130) conprises; Q0 I a control sectijon

whi ch peﬁfor?n; sHBpl%S/ %Jfgaﬁat‘ﬁecp%%fngcolgrﬁg%nt@)t hlerchLrngévjin agthrllre(zﬁésluppl y
circuit (133) BRRlA i ge. vl t i he rql, vol tage
applying(circu??q%132fkfﬁﬁggg%g%fﬁgﬁgéha?%ﬁnggiiﬁ?ﬁg é?uﬁﬂ}éﬁﬁﬁﬂé'éEannlng

control  circuid (i2@ngpehtridit AN RN drhid Selectgd state. 190 A
di spl ay apparatus according to claim 16, wherei'n the charge voltage has at

|l east a vol t agen alditekhiMECIbdrsi i, gheld thai td1r eshaldy o algge dpr sai d
each display el enent of the display panel and snmaller than a maxi mum val ue
of a vol thage valiuewppl (182 )t ovtsiaitd sgadh esdi Sl ayaiel enent sskeral herdy,i vi ng
current is supplied to said each display el enent through said each signal
a charge voltage having a voltage value based on
a voltage applied to said each display element upon
application of the driving current, before supply of
the driving current, wherein the driving current supply
10 circuit (133) in the signal control circuit (130)
includes:
a single constant current generating circuit (10A,
10B, 10C) which outputs a constant current having
a predetermined current value; and
15 a plurality of current storage circuits
(30A, 30B, 30C) which are provided in correspondence
with said plurality of signal lines, sequentially
receive and hold the constant current, and
simultaneously output the driving currents to said
20 plurality of signal lines on the basis of the constant
current.
17. A display apparatus according to claim 16,
wherein the driving current supplied to said each
signal line of the display panel has the same current
25 value for said each signal line.

18. A display apparatus according to claim 16,

wherein the signal control circuit (130) comprises at



15 line. 20. A display apparatus according to claim 19, wherein the charge
vol tage has a voltage value equal to an average value of voltage \gaj y@s 2006
applied to the respective display elenents when the driving current is 20
supplied to the respective display elenents through the respective signa
lines. 21. A display apparatus according to claim 16, wherein the display
el ement (CEL) conprises optical elenents7ng). 25 22. A display apparatus
according to claim?21, wherein each of thé optical elenments (Ep) conprises
an organi c el ectrol um nescence el enent, the organic 3 0 AU G 2006 76

el ectrol um nes C | e t _havi ng .an el.ectrode . connected to the
signal |ine, angﬂgﬁtgkﬁ%%ﬁnﬁﬂeé¥¥% e ?Q%ﬂzcﬁ@& oﬂﬁﬁ§%£ﬂinﬁﬁa§i% fe. 23. A
di spl ay appara ol t |, ai , rejn,.t onstant current has
a current val utet%e%q%gcﬁq;l?llgn%ﬁlé%eg]ft tHe %‘rel \%r\#&%gf?lr %élr#.%n%g%&% |yspl ay

appar at us accorcqirr@ﬂ}ittoé)cllﬁ)ma}@ app8Iceit] drh @ £ st ek, G ReNt QRN§YALI Ng

circuit (10A, 10B, 10 conprises® 10 a control current” generating circuit
(11) which gereleats tad RORIIMa ULy iRV ING & 1Rr edesr nined  current

val ue; and an output current generating circuit (12) which generates an

out put current shadimgrnaepmedes er Mifdthg at which the scanning control
circuit (120) sets the display element in a selected
state.

19. A display apparatus according to claim 16,
wherein the charge voltage has at least a voltage value

10 which is higher than a threshold voltage for said each
display element of the display panel and smaller than
a maximum value of a voltage value applied to said each
display element when the driving current is supplied to
said each display element through said each signal

15 line.

20. A display apparatus according to claim 19,
wherein the charge voltage has a voltage value equal to
an average value of voltage values applied to the
respective display elements when the driving current is

20 supplied to the respective display elements through the
respective signal lines.

21. A display apparatus according to claim 16,
wherein the display element (OEL) comprises optical
elements (Ep).

25 22. A display apparatus according to claim 21,

wherein each of the optical elements (Ep) comprises

an organic electroluminescence element, the organic



15 current ratio with respect to the control current, and outputs the

out put current as the constant current. 25. A display apparatus accordi

to claim 24, wherein the output current generating circuit (12) c%§p9W%§®5

a current mrror circuit having the 20 predetermined current ratio. 26. A

di spl ay apparatus according to claim 22, wherein said each current storage

circuit (30B, 30C) conprises a pair of cygrent storage sections (31la, 31b)
25 arranged in parallel, and the driving device conprises a control section
(20) which alternately and concurrently performs 3 0 AU G 2006 77

operation of caysin ne .of the current storage sectiaon la) to, receive
b MRt R ROtk

1EVES nt "Guffeft™e ﬁ&d& rcuit

the constant current oﬁ?ﬁ&FSQ%ﬂﬁ%f%e co

(10) and  hol d ,vol t:age \OMRANGNL,CAr HARRONANG f @A xelid B A Yaje of

the constant current and operation of causi'ng e other o e current

storage sectiong3led @ o QWPW-HRE8 g hvMinag current on the basis of the
vol tage conponent held in the other current storage section (31b). 10 27.

A display apparatug3accer ¢iiRgh 19 GhplaPatbs WeerRiihd ke cuiEHent; ¢t or age
circuit (30A, 30B, 30C) conprises a voltage conponent hol ding section (31)
whi ch recei ves whe cdonsthantctistaent ottt fhaemat ker reens antu et Wayient
generating circuit and holds a voltage

to that of the driving current.

24, A display apparatus according to claim 16,
wherein the constant current generating circuit (10A,
10B, 10C) comprises:

10 a control current generating circuit (11) which
generates a control current having a predetermined
current value; and

an output current generating circuit (12) which
generates an output current having a predetermined

15 current ratio with respect to the control current, and
outputs the output current as the constant current.

25. A display apparatus according to claim 24,
wherein the output current generating circuit (12)
comprises a current mirror circuit having the

20 predetermined current ratio.

26. A display apparatus according to claim 22,
wherein

said each current storage circuit (30B, 30C)
comprises a pair of current storage sections (3la, 31b)

25 arranged in parallel, and

the driving device comprises a control section

(20) which alternately and concurrently performs



15 conponent corresponding to a current value of the constant current.
A di splay apparatus according to claim27, wherein the voltage coany
hol di ng section (31) conprises a capacitance elenent (C31) in whilcAY

el ectric 20 charge corresponding to the constant current is witten.

di spl ay apparatus according to clai m 28,

hol ding section (31) 25 conprises a fieldseffect transistor (M32) whic
causes the constant current to fIOM/betmg n a source and a drain, and
AU G 2006 78 the capacitance el enent (C31) i ncl udes at | east a paras
capa0|tance bet ween the squr ce and a % f the f| | d-ef fect transis

(MB2), in whiclPEh ﬁP&g@ apPIiEed &

R sc&frr(‘?él afd °F&%€ of 5 the

field-effect tr%&%&%%%r %ﬂ%gc%rr%%%%QQ'the co%%ta% b%ren urr%n%ﬁ

witten. 30. A

I'splay appa atUs “accor wher &1

driving current SuUpphy gon%%'arrlt( %%%)renftu%pr OVI 'ﬁ%u@ts' (19)y€ dfaput

current storage 10 circuit (70C) which

betmeen the constan

current generatjong & keMith el @ehnpaRd ngaicd AW F}@lddtlYlgOfto QUIAE8He gt OF ag

circuits (300,

receives the constant current output fromthe constan

28.

b

29. A

wherein the vol tage conponent

h
30

itic

tor

t
e
t

current generatvian@e @Iff Glict con@lt@s ta caireage aaRINPRRERN iCAr &S RRRGIIMY t 0

10

15

20

25

the other of the current storage sections (31b) to
output the driving current on the basis of the voltage
component held in the other current storage

section (31b).

27. A display apparatus according to claim 16,
wherein the current storage circuit (3027, 30B, 30C)
comprises a voltage component holding section (31)
which receives the constant current output from the
constant current generating circuit and holds a voltage
component corresponding to a current value of the
constant current.

28. A display apparatus according to claim 27,
wherein the voltage component holding section (31)
comprises a capacitance element (C31) in which electric
charge corresponding to the constant current is
written.

29. A display apparatus according to claim 28,
wherein

the voltage component holding section (31)
comprises a field-effect transistor (M32) which causes
the constant current to flow between a source and

a drain, and



15 a current value of the constant current, and supplies

a current based

on the voltage conponent to said plurality of current storage
31. A display apparatus according to claim30, wherein the inp t0 AUG r2806t

in which electric
charges corresponding to the constant current are witten as the voltage

conponent. 32. A display apparatus accordikgg to claim 31,
i nput current storage circuit (70C) conprises a field-effect transistor
whi ch causes the constant current to flow between a source and a drain,

and 3 0 AU G 2006 79 t o ci.tanc I nt.J.ncl.udes at | ea
%he %ea(? fi acanc?f éeelgegr{egﬁe (;Cj[ e Tiel T 6 fec

storage circuit (70C) 20 conprises a capacitance el enent

capaci t ance betmeenti e saurce an o)

ircuits.

wherein 25 the

&

a par asitic
SFansi st or,

Ln whi ch a vol LAge, ANRLIETDErNeeR IS Aoee (il QLR LA Ijeld of fect
di spl ay apparatgs +3@C &idi1Rg G taitPakli steher gizn)at sheqgligai d plurality

of current storage circuits in the signal control circuit are formed on at
10 least one senmveardded Qpbpalidd (fetveedd trd sy Pyl raccording to
claim 33, wherein the constant current generating circuit
semn condict or  ahiep fdieflicetedifie dtr ahaini3d s teamaten ddtirefspeitiding to the

5 transi stor and correspon

constant current is written.

g to the constant current Is

is

formed on a

30. A display apparatus according to claim 16,

wherein the driving current supply circuit

(133)

further comprises a single input current storage

10 circuit (70C) which is provided between the constant

current generating circuit (10C) and said plurality of

current storage circuits (30C), receives the constant

current output from the constant current generating

circuit, holds a voltage component corresponding to

15 a current value of the constant current,

a current based on the voltage component to said

plurality of current storage circuits.

and supplies

31. A display apparatus according to claim 30,

wherein the input current storage circuit

(70C)

20 comprises a capacitance element in which electric

charges corresponding to the constant current are

written as the voltage component.

32. A display apparatus according to claim 31,

wherein

25 the input current storage circuit (70C)

comprises

a field-effect transistor which causes the constant

current to flow between a source and a drain,

and



15 35. A display apparatus according to claim 33,

wherein the const ant

current generating circuit is fornmed in the sem conductor chi pgl(ﬁp)uﬁ B A

di spl ay apparatus according to claim 16, wherein the control v

ge

applying circuit (132) in 20 the signal control circuit (130) further
conprises neans for applying , to said each signal line, a discharge

vol tage having a voltage val ue that causes sai d each display elenent to
perform di schargi ng operation, after the 8riving current is supplied to
25 said each signal line. 37. A display apparatus according to claim 36,

.ncludes t

wherein the discharqgmyolta e .has a %%thgg.value whi%hléa% A UG 2006 80

does not exceed a thr eshoi vlg1 nacgee 0

appar at us 200G 0 (ol ABLlfes . R B e, ShAnlossant Lola of LB |

further 5 conpri

es a puls th control circuit

pul se wi dth of dfhe hdr iticng-GUFRRt t3RRIS i8¢ o1t,0 i3 i@RCh sziog%%?e' i ne.

di spl ay apparatus according to claim38, wherein the pulse w

th cont

circuit (80) cepiplalesi bEdwehe PHeseolirdieh :0fd fae diifvithe FurneRle fifkct
accordance with a [ um nance | evel conponent of a display signal. 40.
di spl ay appar attusnadcacdi Rgd coraispoh@ing ot hére comptasitngureans fier

inhibiting a current

10

15

20

25

written.

33. A display apparatus according to claim 16,
wherein at least said plurality of current storage
circuits in the signal control circuit are formed on at
least one semiconductor chip (CP).

34. A display apparatus according to claim 33,
wherein the constant current generating circuit is
formed on a semiconductor chip different from the
semiconductor chip.

35. A display apparatus according to claim 33,
wherein the constant current generating circuit is
formed in the semiconductor chip (CP).

36. A display apparatus according to claim 16,
wherein the control voltage applying circuit (132) in
the signal control circuit (130) further comprises
means for applying , to said each signal line,

a discharge voltage having a voltage value that causes
said each display element to perform discharging
operation, after the driving current is supplied to
salid each signal line.

37. A display apparatus according to claim 36,

wherein the discharge voltage has a voltage value which

the isplay” elenment.” 38. A display

130)

ntrols a

39. A
r ol

A

fromflowng in the display el enent when the charge



15 voltage is applied fromthe control voltage applying circuit (132) in
the signal control circuit (130) to the display element (CEL). 41. A

di spl ay apparatus according to claim16, wherein the scanning coltl auG 2006
circuit (120) conprises 20 neans for applying, to all the scanning lines, a
charge control voltage having a voltage value which inhibits a current
fromflowng in the display el enent, durig a period in which the charge
voltage is applied from the control volt ge applying circuit (132) in the

25 signal control circuit (130) to said each signal |ine. ﬁ2. ﬁ dispLay
apparatus according tq claim4l, wherein the charge control voltage has a
vol t age val ue Qfsgﬂ@qtz(?d%cee@l i gH&EShiHh v %\Rﬂq@ag’eﬁ FeaidieP

subtracting a %} re§npld vol tage of the display elenent fromthe charge

vol tage. 43. A F?Eiay apparatus according to claim 16, 5 wherein the

scanni ng control(ﬂ§§ui@hgy%ﬁ%ﬁfggg%¥§%ugng%g%gfml 99}g%§¥ﬂff%the

scanning line to which t el enent 1's connected, vi‘ng contro
vol tage havi ngirereld age \ldifs WRIGHR CAUSES dfie. driadhng gurfent | to Tl ow
r

in the display elenent, during a period in 10 which the ving current is
suppl i ed 5f r om tdagnpdriisdsNG RUIFeL At P RIGA G IC Wilr 14533 (80 the ¢ gnal
control circuit (130) to said each signal line. 44. A display apparatus

according to cleainhréd,s avperleien wike HKifvighg eotriely walrtrage isppidted 0
ground
to said each signal line.
39. A display apparatus according to claim 38,
wherein the pulse width control circuit (80) controls
10 the pulse width of the driving current in accordance
with a luminance level component of a display signal.
40. A display apparatus according to claim 16,
further comprising means for inhibiting a current
from flowing in the display element when the charge
15 voltage is applied from the control voltage applying
circuit (132) in the signal control circuit (130) to
the display element (OEL).
41. A display apparatus according to claim 16,
wherein the scanning control circuit (120) comprises
20 means for applying, to all the scanning lines, a charge
control voltage having a voltage value which inhibits
a current from flowing in the display element, during
a period in which the charge voltage is applied from
the control voltage applying circuit (132) in the
25 signal control circuit (130) to said each signal line.
42. A display apparatus according to claim 41,

wherein the charge control voltage has a voltage value



15 potential. 45. A driving method for a driving device which supplies a
current to a plurality of current-driven optical elenents to drive the
optical elenments, conprising: 20 supplying a driving current to &8 4UGeAVA
optical elenent (CEL) for a predeterm ned period; and applying a charge
vol tage having a voltage value based on a voltage to be applied to said
each optical elenent by application of t driving current, before 25 the
driving current is supplied, wherein supplying the driving current

i ncludes: generating a constant current having a 3 0 AUG 2006 82

pr edet er m ned rr.en al ue usi a si.ngl.e cpnstan current generating
circuit (10A ?ﬁﬁhﬁ%éﬁa%ﬁhv%% it G0 %W%P%MTS LS fFality of

current storagg Gidfiid %Al%en%ggi’té%oQ%Spcﬁ‘uai}re%lrétee%eitnaé Ifyrorme_c;tef,!evi ng and

hol di ng the constant curren eac storage circuit; and

appl ying the drdpg G IEeYe from said each current storage circuit to
sai d each opticallgﬁznent (CEL) on the basis of the constant current held

in said 10 each cu3.enta stiygs GgtidtudGedd@ing nep netdied for a
driving device according to claim45, further conprising applying, to the

optical & ementwHe@El)n thelisscharigey wrdtaga havidiwg . (1)t agenpraldess whi ch
causes said each optical elenent to
means for applying, to the scanning line to which the
display element is connected, a driving control voltage
having a voltage value which causes the driving current
to flow in the display element, during a period in
10 which the driving current is supplied from the driving
current supply circuit (133) of the signal control
circuit (130) to said each signal line.

44. A display apparatus according to claim 43,

wherein the driving control voltage is set to ground
15 potential.

45. A driving method for a driving device which
supplies a current to a plurality of current-driven
optical elements to drive the optical elements,
comprising:

20 supplying a driving current to said each optical
element (OEL) for a predetermined period; and
applying a charge voltage having a voltage value
based on a voltage to be applied to said each optical
element by application of the driving current, before
25 the driving current is supplied, wherein supplying the

driving current includes:

generating a constant current having a



15 performdischarging operation, after the driving current is supplied to
said each optical elenent. 47. A driving nethod for a driving dgélocz 2008
according to claim45, wherein holding the driving current in said’e gﬁ
current storage circuit 20 (30A, 30B, 30C) and applying the driving
current to said each optical element (OEL) are concurrently executed. 48.
A driving nethod for a driving device ac %rdi ng to claim45, wherein
outputting the constant 25 current to said each current storage circuit
(30C) conprises: receiving and holding, in a single input current 3 0 AU G

2006 83 storage cjrcuit. (7pC), a voltage conponent ., carresponding to a
current val ue g%retAnet eafﬁtc)drcﬁfrnrterﬁa%g{ﬁ PG S Y S0 it ta™ur r ent

€

e Coht
generating cirguit. (,10C): 5. suppl. yi.ng,, 1,0 jd plyrality of current
storage ci rcuictq%l,rteél%ﬂ ren r{gansqed:lorﬁcqllhte 104%’a3l_2d]3doﬁpo_lo§?enta ld in the

i nput current ;ﬁﬂ;‘ac" jd . | Vi I o ies a
current to a S)Itﬁalitly%?eﬂc%rcrué%e- r?e\’/deré g%u!q:ga\%lccgll \gr?eréhs o drive 10 the
optical el ementshorayPrdididig & (Rast 3¢, drdpd)ng current supply circuit

(133) which supplies a driving current to sai'd each optical el enent for a
predet er i ned peri odseqnshtal 210N} red cakoltragarapolidich & i vl dor{ k321t Whi ch
current in said each current storage circuit; and
applying the driving current from said each
current storage circuit to said each optical element
(OEL) on the basis of the constant current held in said
10 each current storage circuit.
46. A driving method for a driving device
according to claim 45, further comprising applying, to
the optical element (OEL), a discharge voltage having a
voltage value which causes said each optical element to
15 perform discharging operation, after the driving
current is supplied to said each optical element.
47. A driving method for a driving device
according to claim 45, wherein holding the
driving current in said each current storage circuit
20 (30A, 30B, 30C) and applying the driving current to
said each optical element (OEL) are concurrently
executed.
48. A driving method for a driving device
according to claim 45, wherein outputting the constant
25 current to said each current storage circuit (30C)

comprises:

receiving and holding, in a single input current



15 applies at |east a charge voltage having a voltage value correspondi ng
to a voltage to be applied to said each optical elenent using thg[prhghﬁg
current, before the driving current is supplied, wherein the controﬁ

vol tage applying circuit(132) further includes nmeans 20 for applying a

di scharge vol tage having a voltage value for causing said each optica

el enrent to perform discharging operationg,after the driving current is
supplied to said each optical elenment. 50. A driving device according to
claim49, 25 wherein the driving current supplied to said each optical

el ement has th cur.rent. .val w th respect to said each optica
%E?%%@g %%ﬁ%%fF X?@%) a_ Vv %%a e com ﬂﬁ%?

element. 3 0 A ri’vi ng device acc to claim49,

further conpri %o%e%ﬁ%\%ﬁ%gwt%t R et /ol Qliarl%]%: té)cf( 8% c\gglisctg gontrols a

pul se wi dth of the ng current to e ap to said each opti cal

element. 5 52. A rHdntl RENERMI G8 AL GG @ nt! ’luPreht JhR&IN dhe pul se
width control circuit (80) controls the pulse wdth of the driving current

in accordance asirtduia |wmio)gneed evel conponent of a display signal. 53. A
di spl ay apparatus which displays inmage 10 information by supplying a
driving éurrent corsuggpondigg tio saidi fihealsignalf tawressit Gfraxragd urality
of current-driven display elenents of a display panel, conprising: a
di spl ay panel Eix@puiitsc| ediovgrengl dpealeid yrofthsi grdltage component held

in the input current storage circuit.

49. A driving device which supplies a current to
a plurality of current-driven optical elements to drive

10 the optical elements, comprising at least:

a driving current supply circuit (133) which
supplies a driving current to said each optical element
for a predetermined period; and

a control voltage applying circuit (132) which

15 applies at least a charge voltage having a voltage
value corresponding to a voltage to be applied to said
each optical element using the driving current, before
the driving current is supplied, wherein the control
voltage applying circuit(132) further includes means

20 for applying a discharge voltage having a voltage value
for causing said each optical element to perform
discharging operation, after the driving current is
supplied to said each optical element.

50. A driving device according to claim 49,

25 wherein the driving current supplied to said each

optical element has the same current value with respect

to said each optical element.



15 lines (DL) and a
angel s, said plural

i ntersections of the
control circuit (120
to sequentially set
lines (SL) in a sele
i ncludi ng at | east

25 driving current t

plurality of scanning lines (SL) intersecting at right
ty of display elenents (CEL) being arranged nea 2006
signal lines and the scanning lines; a scannﬁh@ AUG

) which 20 sequentially scans the scanning lines (SL)
the display elenents (CEL) connected to the scanning
cted state, and a sigm control circuit (130)

a driving current supply circuit (133) which supplies a
o said each signal line for a predeterm ned period, and

a control voltage applying dekkeugt at¥32k a@b@@dggglkgsclgqmsgbq each
signal line, 3 0 AUG 2006 85 a charge voltage having a voltage val ue based

on vol tage appfuedh¢n samgpreathgdasSphiye eledERt cURoRo1 appLEGati ogo pf the

driving current, bef
control volt agewhpph

ore supply of the driving current, 5 wherein the
y¢omtcotsuatpgl8)widoht b shgnakicongrehreéneuid (130)

further includes neans for applying, to said each signal line, a

di scharge vol t 3R ¥R} Frdateosabgecaahueprt hasl calisesntsai d each di spl ay

el enent tf perform di scharging 10 operation, after the driving current is
o]

supplied
cl ai m 53, mherg%n t
not exceed a thf

Shotdy Wit 1R

sai d eath- si §ndFiVing. dsyica arspréynappar aledmabioerding to

he di sch e voltage has a voltage val ue which does
a£g%fwfﬂghg?g%¢§9l circugt {(80) controls

the pulse width of the driving current in accordance

with a luminance level component of a display signal.

53. A display apparatus which displays image

10 information by supplying a driving current

corresponding to a display signal to each of a

plurality of current-driven display elements of a

display panel, comprising:

a display panel (110) including a plurality of signal

15 lines

(DL) and a plurality of scanning lines (SL)

intersecting at right angels, said plurality of display

elements (OEL) being arranged near intersections of the

signal lines and the scanning lines;

a scanning control circuit (120) which

20 sequentially scans the scanning lines (SL) to

sequentially set the display elements (OEL) connected

to the scanning lines (SL) in a selected state, and

a signal control circuit (130) including at least

a driving current supply circuit (133) which supplies a

25 driving current to said each signal line for a

predetermined period, and a control voltage applying

circuit (132) which applies, to said each signal line,



15 el enent.

55. A driving nethod for a driving device which supplies a

current to a plurality of current-driven optical elenents to drive the

opti cal
opti cal

el enent s,

conprising: 20 supplying a driving current t 0 3shiAdGedh

el ement (CEL) for a predeterm ned period; applying a charge
vol tage having a voltage value based on a voltage to be applied to said
el enrent by application of t driving current, before 25 the

each optical
driving current _
di scharge vol tage having a voltage val ue which causes 3 0 AUG 2006 86 said

each opti cal

current
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is supplied; and applying, to the optical elenent (CEL), a

QE%&F%Pv@ﬁ&%%%g@%&%%gﬁgggggta e&%h%%nba%%%e%nthe dri ving

sai cal "él'enen

voltage applied to said each display element upon

application of the driving current, before supply of

the driving current,

wherein the control voltage applying circuit (132)

in the signal control circuit (130) further includes

means for applying, to said each signal line, a

discharge voltage having a voltage value that causes

said each display element to perform discharging

operation, after the driving current is supplied to

said each signal line.

54. A display apparatus according to claim 53,

wherein the discharge voltage has a voltage value which

does not exceed a threshold voltage of the display

element.

55. A driving method for a driving device which

supplies a current to a plurality of current-driven

optical elements to drive the optical elements,

comprising:

supplying a driving current to said each optical

element (OEL) for a predetermined period;

applying a charge voltage having a voltage value

based on a voltage to be applied to said each optical
element by application of the driving current, before
the driving current is supplied; and

applying, to the optical element (OEL), a

discharge voltage having a voltage value which causes
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said each optical element to perform discharging
operation, after the driving current is supplied to

said each optical element.



