; XYZ[\ ] e3egqnL*v6RT51 DESCRI PTI ON | MAGE DI SPLAY DEVI CE AND THE COLOR
BALANCE ADJUSTMENT METHOD 5 TECHNI CAL FIE&D The present inv ' S
to an i mage di spl ay device wherein a pixel has a |light em tg\“\%‘m\@\\\mmm\mor
emtting light in accordance with a | um nance level of an 1 mage,.si gnal
to be input and a | um nance adjustnment nethod thereof. BACKGOUND ART In an
i mge display device having fixed pi REEERIPFIONnce t he nnst‘MﬁMM“ﬂN“Wﬂﬁ&id
crystal display at present needs a backlight, a light em ssi

the backlight has to be increased to obtain higher |um nance of gwdirspl ayed
i mge. However, when the |light em ssion anmount of the backlight is

| noreased. al t hoyyahs! B s30aliUE030ES 28D e GbBbkAKRIANERORDBGRANERTII Oh

but the contras econes poor because the [ight cannot be conpletely

bl ocked by the liquid crystal. Nanely, |um nance and contrast of a
di spl ayed image are in a trade-off rel ipinaliquid crystal
display, so 25 that it is difficult to balance the both at high | evels. 2

As an i mage display device for elimnating the problem there is known an
i mage di splay device having self-lum nous type pixels wherein a |ight
emtting elenent is provided and aTEcCgMICAT FIEQMD anount thereof 5
determ nes the | um nance. As an inmage display device having self-|um nous

pi xel' s, for exanpl eghanRedanicC i ByeficsBhayeatierd t6l 8REARAgESHAGPlay
el ectrol um nescence of an organic material is known. In the organic EL

di splay, thereg _are adyantages 10Q_t hat _hi gh,l.um.n ' ikhed with a
relatively IanV3FFa8 SrEREr & PS¥ gtkﬁﬁe%i%&ggkg%%ﬁggggﬁhgége%ﬂgbgggést
emitting light in accordance with a luminance level of an

10 image signal to be input and a luminance adjustment

method thereof.

BACKGOUND ART
In an image display device having fixed pixels,

15 since the most popular liquid crystal display at present
needs a backlight, a light emission amount of the
backlight has to be increased to obtain higher luminance
of a displayed image. However, when the light emission
amount qf the backlight is increased, although the

20 luminance of the displayed image becomes high but the
contrast becomes poor because the light cannot be
completely blocked by the liquid crystal. Namely,
luminance and contrast of a displayed image are in a
trade-off relationship in a liquid crystal display, so

95 that it is difficult to balance the both at high levels.



is high and, furthernore, excellent display performance for notion pictures
is obtained due to its good response. On the other hand of these excellent
features, the 15 organic EL display has a problemthat an imge quality
changes over tine. Namely, it is known that, when a |large current continues
to flowin organic EL elements to obtain high |I_um nance, g.boungary bet ween
an organi c materi al ABapBr iBAGecPa6PLadedeVIRBoSPRgCIAMOPEEAPE EPC2D el enent
is deteriorated due to heating and quality of the organic material |ayer
itself declinggoblemm,atherg per kodwof ansempigee difpliaypdevd cehdaving
characteristic deterioration of organic EL el enents, an inprovenent in
terms of materialeSan; N £QRAR; MyhRY¥einaxen ighd amielt@elr ode | ayer,
etc. 3 has glggrkl. 6&?‘33&3% on th?lgﬁ}gr hand, to ex?gﬁd t he IiFre of self
| um nous pi xel § using.organic el epent.s, .te i j y
adj usting | un&Re8 tart& %ﬁ@\?‘\'ﬁ.dze? rrrlndrrlg;é tlﬁgrrﬁtt %gﬁasg;i g%h(r%{mc?glgttgﬁ te%ft%gjlr?di ng
the life of light emtting elenents by preventing an excessive current from
f1 owi ng t 09t héategmings tfiend WBHARYRSs, for exanple, there is known a drive
control technique of a panel for detecting a current flowing to |ight
emtting 10 el enent &sbyna imalgeagd splay deviice Shviag Belf BHMAAUSy of
light emtting elenents and optim zing | um nance of an inmage based on the
detection resyilkdlf0r fAENplef &in larddid dpaenti spliaycmviing he Japanese
Unexam ned Patent Publication No. 2002-215094, pp. 4 to 6, first and second
15 enbodi nents .and £ G 1 t I o td - hods
elements u%%né%ﬁié%fé%lq#fﬁéé&%ﬂﬁgfﬂﬁ fH df&é%fb i IR Y

are di scl osed as a contr ght emtting | um nance of organic EL

el ements. The first nethod i s to nmake drj.ve voltage to he a i 0
organi ¢ EL el dfed®Wonrdcttdif inFg?é}’iceiI&‘/\/icilﬁspal% '?‘%‘Imier anst saf%‘%angﬁacﬁeas TFT
transi stor driven by a horizontal scan |line variable, and optinize the
drive vol tlage thadedigh dumimeadesre dsy|abterinak Wikt éntrebaptial IHbve.
The second nmethod is to change a duty ratio of a 25 light em ssion tine
based on the dejlecidgen ttesd tiofndtheviewing angle dependency, contrast

is high and, furthermore, excellent display performance
for motion pictures is obtained due to its good response.
On the other hand of these excellent features, the
15 organic EL display has a problem that an image quality
changes o&er time. Namely, it is known that, when a large
current continues to flow in organic EL elements to
obtain high luminance, a boundary between an organic
material layer and electrodes composing an organic EL
20 element is deteriorated due to heating and quality of the
organic material layer itself declines over a long period
of use time.
To improve the characteristic deterioration of
organic EL elements, an improvement in terms of materials

25 of an organic luminous layer and an electrode layer, etc.



4 current explained above, that is, a pulse width of a signal to control a
light emssion tinme. It is known that Iig%t emtting materials of red (R,
green (G and blue (B) used in respective pixels in 5 a screen display
region of an organic EL panel differ between colors, and deterioration
characteristics over tine along with light em ssion also differ between
colors. In thhascheen eyreusshl ance changes froman initial stage of inmage
display to a stage after a certain tinme, so that 10 sone inage quality
(col or bal ance) adj oat gt othelrahiasnm, bécorztendc éhealy feoofaseldi-n a hi gh
image quality for a long tinme (for exanple, 10 years). Al so, due to
producti on 1 Y glh kel Hsing Srdfarid 2F @1@MeRAA]U Hethni idsf eirent
froma set value, so that a color "15 bal ance adj ustnment nechani sm becones
al so necessary for that. .However wheg aé-ﬁ}l ing the. first nmethod and the

second met hod *WESBRHYSR LY A% Mo S PdS

articl ekfo or  col or bal ance

adj ustnent, a drive voltage controller 20 illustrated in FIG 1 aqr_ a ty
ratio contboller il Amsmcattden nas @ teahpigve it efterding &he ddffedssary
for each color. Thus, there is a first problemthat a col or bal ance

adj ust ment ci ndyjht kecdteng arlgemdntss dat eravbrdiclyd preestcasssae | n the
above patent article 25 1, a specific nethod of adjustnent each color is

not 5 disclQagder Sromaiidwitardy tine tihgyae ceaid Hikid e, erdmtis | Lom
met hod of changing the duty ratio of a signal for controlling a |ight

em ssion tine, there i ady, ﬁgg t 1Rt B gdd HE £mitting
el enent char acﬁxgﬂpsltel’csl}}geq:near asap%) e gacc%alé’regﬁaog[ corrparél%glg vf,i{th that in the
first t hod d ti i d the dr,i.

V|O|r ts agrere | e\?el %r%nq%hgfoc%/ﬁ\e éiaﬁf?qnpséjiq'?g Iaonculu;'sreané)pi:I leoswsieng tqceocalbisg(:‘ht eef‘nlcgélvneg

10 - elements by a voltage supply line shared by a plurality
of light emitting elements and optimizing luminance of an
image based on the detection result (for example, refer
to the patent article 1: the Japanese Unexamined Patent
Publication No. 2002-215094, pp. 4 to 6, first and second

15 embodiments and FIG. 1 to FIG. 3). In the patent article
1, two methods are disclosed as a control method of light
emitting luminance of organic EL elements.

The first method is to make a drive voltage to be
applied to organic EL elements connected in series with a

20 TFT transistor and a TFT transistor driven by a
horizontal scan line variable, and optimize the drive
voltage based on a detection result of the current
explained above.

The second method is to change a duty ratio of a

25 light emission time based on the detection result of the



EL elements is set to be constant, but quality of 10 displayed inmage is

af fected depending on a drive frequency ofy the display panel. Nanely, in
the case where vertical and horizontal drlve frequencies are high on a wde
screen having a | arge nunmber of pixels, flickering inpression called a
flicker on the screen is increased in 15 sone cases_when th Ilght emtting
time is made SHsFentArxplapaedi abrafly that; h& / c2sBUSFea it oRpPet ur e,

when the light emitting tine is made |onger, it |ooks that an inage blurs
at a nonent oéigwhuchbngoammeenabéughenemﬁebdsnotiﬁﬁanes. Nanel y, when a
light emssion time is 20 long, an organic EL panel perforns image display

close to that on a hel dst ¥Rewhl €RhaY1igHehens téingChlatiespbay bEr redi tting
| i ght over one horizontal perlod and notion picture characteristics are

decl i ned. Accghgl g Le olﬁaﬁea%d LIk §H)SHsQl L fpg@t’i%'es Pi1ae1an lgptl mal

range for 25 requency 1n an organic I spl ay, control 6
of that is Ilnlted only with the second nethod of controllln t | i ght

em ssion t?med %ﬁ?@ﬁ“l§1§9§é§bﬁ&gﬂﬂﬁbP€th5OﬁﬁgeﬂéBgﬁEgﬁge%H NTI ON A
first object of the present invention is to provide an image dlsplay devi ce
for easily adpatiicey colorshalaadcdetiari oradien chedlaatbarisddias o¥RF an

adj ust ment nmethod of the color bal ance. 10 A second object of the present

invention is tema avichyy i thmadghd splidsideyialed el fiapdstivady anlers.
sui tably adjusting col or bal ance in accordance with notions of an inmage

whi | & SUPPT eSSNGy el Ll A0l Mo QH-JI Al HEH iGhArRAl aiayd CS

and a power consunpt i ol as much as possi bl e mnth a small scaled circuit,

and an adj ustnent, net hod of. the col or_ bal ange. di ey of a
first aspect Gf tf@ds %Ynsﬁ&ﬁ GiTaee 35 EH \f‘e cieﬁce a’bovt?ﬂil rsS?J ocagi

and attain the above first object, conprising a circuit (2.) 2 for

gener at i nd0 dr ispmesjigiraies QUaR tYSHGARF HaB)RTGdmagj ustment ‘mechanism

becomes necessary to maintain a high image quality for a
long time (for example, 10 years). Also, due to
production fluctuation of panels, color balance of
products is different from a set value, so that a color

15 balance adjustment mechanism becomes also necessary for
that.

However, when applying the first method and the
second method described in the above patent article 1 for
color balance adjustment, a drive voltage controller

20 illustrated in FIG. 1 or a duty ratio controller
illustrated in FIG. 2 in the patent article 1 is
necessary for each color. Thus, there is a first problem
that a color balance adjustment circuit becomes large in
scale and a chip cost rises. In the above patent article

25 1, a specific method of adjustment each color is not



i nput image signal (SIN); a plurality of pixels (Z) including a |ight
emtting elenent (EL) for emtting light gf a predeterm ned color of red
(R, green (G or blue (B) by being applied with the drive signal (SHR SHG
25 and SHB) supplied for each color fromsaid circuit (2); 7 an
adjustnent information retrieve neans (4) for obtaining information
relating to | dgsclesedsi on adjustnment of the light emtting el ement (EL);
and a level adjustnment circuit (2B) provided in the circuit (2), 5 for
changing a | evel of AaBoRGBasgitgrall ag$22)inbéher eedionddee thodt, h&hditi w6 ,sBgnal s
(SHR, SHG and SHB) for respective RG colors based on the information

obt atned by ¢ e eAdl SRR AL Y G kY GEaNS kbl oaf erabl v, the

| evel adjustnent circuit changeS a level (VOto V5) of a direct

current voltage (VREE). suppli.ed.to _a circuit. blo (21). J t%a ' it (2)
and proporti o%ﬁ’l“ SEllﬁﬁgngn&é‘gg‘rt e S5Ght tém%t’t ﬁJrfi]g? e é’r#en%tn v)%.'r{t%.a)ére
preferably, a plurality of data |ines "‘}r) far 15 coeg.necti ng by each col or
the plural §ty toetpidediericrp tiese sfe diighdr efiddd 19 &1 shiSdet er ni ned col or

arrangenent; and a data holding circuit (2A) for holding for the respective
RGB col ors ti mhesedteripitie idathembigodiengaded REF e @aaparSry) wfd
outputting the pixel data held 20 for the respective colors as the drive

signal s (SHR +3HE ard tBldB)fiirs tPadedHcl amd  guwers priungtplar als ty of ~t he
data lines (Y) are further provided, wherein the level adjustnment circuit

(2B) adjusts a_]evel_ of j Ve Si I $}Eﬁ L 1SHE ©fe drdfasd one
color by 25 cRant :ér?gssz%q Eab\r/éea Oﬁ;[r%_l %@; vo% t et Irect current evollgtdage 8
(VREF) for necessary tines based on the information obtai.ned fromthe

7 i T i o

adj ust ment i nfE3r AHEER GethS SRF ke @GPPSR 1 i g el data of a
different color is input to the data holding circuit (2A). 5 Mire
pref er abl {0 t ld dpdeatechdjmparda dEfqutidddarendingion & 4% e hol d si gnal
(SS~H) for hol di ng pixel
frequency of the display panel. Namely, in the case where
vertical and horizontal drive frequencies are high on a
wide screen having a large number of pixels, flickering
impression called a flicker on the screen is increased in
15 some cases when the light emitting time is made short.
Also, particularly in the case of a motion picture, when
the light emitting time is made longer, it looks that an
image blurs at a moment of switching screen between
fields or frames. Namely, when a light emission time is
20 long, an organic EL panel performs image display close to
that on a hold type display, such as an LCD display for
emitting light over one horizontal period, and motion
picture characteristics are declined. Accordingly, since

a light emission time of pixels has an optimal range for

25 an operation frequency in an organic EL display, control



data or a control signal (S4B) in synchronization with that . A color

bal ance adj ustnent nethod of the inage 10 6di spl ay device of the first
aspect of the present invention is to solve the first problem above and to
attain the first object, conprising a plurality of pixels (2Z) including a
light emtting element (EL) for emtting |ight of a predeterm_ned col or of
red (R) , greefi thptodsl3ipiided Bnlyn W rén seRnch mefhofh @F dri ve signal
(SHR, SHG and SHB), including a step of obtaining information relating to

| i ght eni ssi orondjiredtliert thie herht ginti seviicssitimes| eddich (Bl seasmsh of
changing a level of an RGB signal (S22) before divided to the drive signals
(SHR, 20 SHG %Qg o). for respective RG col ors based on the infornmation on
| ight em ssio gjust ment; and a step of generating the drive signals (SHR,
SHG and SHB) by dividing for the respective colors tine-series pixel data
conposi ng the RGB signal (S22) and supplying to the 25 pixels (2)
correspondi ng thereto. 9 Preferably, in the step of changing a | evel of
the RGB sifnal (S22), a |evelPISEBAIRE Ok fTHE CWW&HTI&Nrent vol t age (VREF)
supplied to a circuit block (21) in a circuit (2) for perform ng signal
processi ng on an i mag€irsy ghgletSldy) tdred pyrsErdt iimyentd odr iive i gnal s
(SHR, SHG and SHB), and proportional to |um nance of the light emtting

el ement (EL) isyRAées My RIEIAPIdevicd o sh Regassitigp ddyuditalrdy ng for
the respective RGB colors tinme-series pixel data conmposing 10 the RGB
signal (S22) when nerat i ng .t.he drj I g S5 ( SHG B) is

i ncl uded and, cloﬁ'_ot e% agﬁ!eoguc ar?giér%aqafl eve é%f%%m%:% fi{%nagr (S22), by

changing the level (VOto V5) of the direct current voltage (VREF) for
necessary ti meSiIEEReYn “ieﬁﬂ"‘?%f‘b"}r n’ﬁ'l‘? o‘FPe]o‘Pﬁ;? 9% om 15 the adj ust nent

information retrieve nmeans (4) at a timng that pixel data of a different
color is ilfiput to t ke desiadichekstasty; of |Eweelprgsete derdiqrynsd Y¥SHR, SHG
and

provide an image display device for respectively and
suitably adjusting color balance in accordance with
motions of an image while suppressing deterioration of
light emitting element characteristics and a power

15 consumption as much as possible with a small scaled
circuit, and an adjustment method of the color balance.

An image display device of a first aspect of the

present invention is to solve the above first problem and
attain the above first object, comprising a circuit (2)

20 for generating drive signals (SHR, SHG and SHB) from an
input image signal (SIN); a plurality of pixels (2)
including a light emitting element (EL) for emitting
light of a predetermined color of red (R), green (G) or
blue (B) by being applied with the drive signal (SHR, SHG

25 and SHB) supplied for each color from said circuit (2);



SHB) of at |east one color is adjusted. In the first aspect, a variety of
signal processing 20 is perfornmed on the wnput i mge signal (SIN) and drive
signals (SHR, SHG and SHB) for respective colors are generated. In the
process of generating, |evel adjustnment is perforned on an inage signal
(RGB signal (S22)) before divided to the drive signals for respective

col ors. One 25nl edgusamiendt rnformatiion iretrdeicamsans |@elfq@o to v5) 10
of a direct current voltage (VREF) to be supplied to a certain circuit

bl ock (21). Thetdihesly Gwroafiatieln aga dtdve) teorlrigjhdt esniwsilod uni nance of
light emtting elenents (EL), and when the direct current voltage level 5

(VO to V5) is e \gle Qf; R s dmerd (E1)Changed on the
out put side OF&B%%Q%{%P&:&Q{ b oeckl(21 . The Igg signal (S23) after the |evel

change is divided.to the drive signals R, .SH . (o] 8 necij\ve
colors. In thit&VtoRES&sSigentat 51y e(( psrlogvﬁacfe Q?slﬁ?hdé f%lrlr&i%ggaé i

col or, and when a necessary nunber of data is held, the held data is output
to a plurabitfost changinges level ofhait &FR signad s(§23) fefire
corresponding colors at a tinme. Nanely, the tinme-series RGB signal (S23) is
subj ected to sHKiiadledpdicaldel dtinkersigrslr(SHR sigHEIand BHBHE0SHG and
SHB) for respective colors are generated, consequently, a plurality of

pi xels (Z) ar nangeiiy 2 RIFEIRNIFE ih&d e Bid agRimib tedh tobtgiiedf a
predeterm ned color. An adjustnment anount of a |evel of the direct 20

current voltage REF) .4 s determ gﬁ?e 1 nf i reipting to light
em ssion adju yrre%e Sgdjll‘llsgtﬁ%engtn‘i r{fo% e e%e%%ﬁggb%%é I'n gd)sance. When
adjustnent of a light em ssion anount is ne _essar%/ Oncléﬁ/ on. 1pi s - of a
specific col or fromRugtesaormdthonievel UHmETHe FEE T 25 ur rent

vol tage (VREF) being proportional to the RGBB 11
10 changes a level (VO to V5) of a direct current voltage

(VREF) supplied to a circuit block (21) in the circuit
(2) and proportional to luminance of ﬁhe light emitting
element (EL).
More preferably, a plurality of data lines (Y) for
15 connecting by each color the plurality of pixels (Z)
repeatedly arranged by a predetermined color arrangement;
and a data holding circuit (2A) for holding for the
respective RGB colors time-series pixel data composing
the RGB signal (S22) and outputting the pixel data held
20 for the respective colors as the drive signals (SHR, SHG
and SHB) in parallel with corresponding plurality of the
data lines (Y) are further provided, wherein the level
adjustment circuit (2B) adjusts a level of the drive
signal (SHR, SHG and SHB) of at least one color by

25 changing a level (VO to V5) of the direct current voltage



signal before the conversion is changed at a timng that pixel data of the
specific color is held at the above serialg-parallel conversion. Timng
control of the level adjustnment is perforned by using, for exanple, a
sanple 5 hold signal (SS~H) or a signal (S9B in synchronization with this.
An i mage di splay device of a second aspect of the present invention is to
sol ve the abo\¥REE}oFSTrpReFlessRENd timest Paiseck @ AR EOEE O conpr i si ng
a circuit (2) 10 for generating drive signals (SHR SHG and SHB) from an

i nput i mage sopalned Hromatthen apjuwsdinehyt dhfprrelts ofZretrdlevd mpansd i ght
emtting element (EL) for emtting light of a predeterm ned color of red
(R, green (G9r Jpl ue iRk ny Hhitnpix! iRdaideh of R rHdrensidandr ($HR, SHG
15 and SHB) supplied for each color fromsaid circuit (2); wherein the
circuit (2) conprises notj qn detection.circuit 2B) for detecting

noti ons by thé%ﬁ‘&gzmsi% alda(q‘-'aal gbofl%;lnlge\?ércéléj%us(ti#éﬁt circuit (2B) for
changing a | evel of an RGB signal (S22) before divided to the drive 2
signals (SMR, SHG aMersHBreferally r &bgedEvind Bﬁs&?rtﬁr?ré“ sul t
of the notion detection obtained fromthe notion detection circuit (22B);
and a duty r atdyo uvadjndgs taressimpdier Guilid (SA@naflor(Sehandiar) hddalihg yirtgl o of a
light emssion time of the pixels (Z) based on the notion 25 detection
result. 12 /.60l ¥r kalaigcadjdignmnt (sus)hath afyridrardmingetihrs priah devi ce
of the second aspect of the present invention conprising a plurality of

pi xel s (2) inccg]uq:i ng a light emtting element (EL) for emtting light of a

5 predeterm ne °col or of red (R, green (G or blue (B) in accordance with

a drive signal (SHR,. SHG and HB) generated by perform i gnal_ processing
on an input inage sipgr%l"(%l%l,aqcr‘r’cﬂ?{?iwré ért?td"focjchiﬂectr}gc%%gl S ons of an
imge to be displayed fromthe imge signal (SIN); 10 a step of changing a
| evel of 4f REBssilgnaldeh82® dfeftdre fingdtabrert ef dihePrepRFs (SHR SHG
and SHB) for the respective RG colors based on the result of the notion
detection; andrareitEiprofi £hengidigren the Eirmdt xdblempulsevd candoberol 1ing a
light emssion time of the light 15 emtting element (EL) based on the

detection resuydiyid 4lie SECONLIRRRSC! St NeIn@ N i pR@eal DePeotli spkayed is

a notion picture or a still 1nmage is ‘det ect ed by notion detection before

generating the, drive signals (SHR., S C i f the
20 RGB si gnal ((ézﬂnco];%cglop%nat leg%d‘:et&ejrgt?%ﬁl?% r{l@{‘l—' eve g %?rt rgfgﬁr\l/g
signals (SHR, SHG and_SHB) are adjusted or the_duty ratio of a Lse to
control the |ilgquhtérﬁ%sa<ﬁmq1$?ée¥f%¢rt%®%9rﬁeftﬁ?‘¥ ﬁahe,g‘f‘ﬁ%m % tOF

emtting elements (EL) emt |ight exactly for an optim zed tine. 13 BRI EF
DESCRI PTI @5 ObIRRAWBGS. il £k cdrdance briodk ath atppat sholweagsigeatoh®iBur at i on

SHG and SHB), including a step of obtaining information
relating to light emission adjustment of the light
emission element (EL); a step of changing a level of an
RGB signal (S22) before divided to the drive signals (SHR,
20 SHG and SHB) for respective RGB colors based on the
information on light emission adjustment; and a step of
generating the drive signals (SHR, SHG and SHB) by
dividing for the respective colors time-series pixel data
composing the RGB signal (S22) and supplying to the

25 pixels (Z) corresponding thereto.



of an organic EL display device of a first enbodinment. 5 FIG 2 is a
circuit diagram show ng the configurationgof pixels in a second enbodi nent.
FIG 3 is a block diagramof a display device according to the second
enbodi nent, showi ng a detailed configuration exanple of the configuration
in FIG 1 10 FIG 4 is a circuit diagramshowi ng a first configuration
exampl e of a | evel Ruplsrabht cihclhe. steg of Fga&g&i“rgc@i ﬁeaﬁe&ngm Wi ng
a second configuration exanple of a |evel adjustnment circuit. FIG 6 is a
circuit diagr reeskawnag astRir,dalleseif i (Hr dtd 315 )exdnE@l eliofect lannglent
adjustnment circuit. FIG 7 is a graph show ng input-output characteristics
of a driver |Goi1khGe §VRRF9 @R iFOWNG dirhald g1gdk @f1)and rput

vol tage and | um nance of an organic EL panel. 20 FIG 9 is an explanatory
vi ew showi ng an_exanpl g ,of- ch . ta A2 ; [ ignal
in signal pr o€é§sﬁurjfg@ ‘%l)caf#o%ur‘l’%%g’rg‘{lé‘% S ovﬁlnrgE I-% C 13?%?3‘&%9 ?%a?écg)f

organic EL elenents for explajining changes over tine.. 25 Fl i gr aph
showi ng chingsdgmpdr (ST gmd g@ﬁ%ﬁ%é@%@rdﬁ?arﬁltgrﬁlse?@#tsﬁﬁ a
certain color. FIG 12 is a circuit diagramshowing a circuit for voltage
detection in anichisHB)emardi peripori@nal3 tics laminaricaliefridm shiatithg the 5
configuration of a level adjustnent circuit capable of performng

correction of RAighahp@dmet (EIf ik dmamyed rcuit diagram showing a first
configuration exanple of a circuit relating to | evel adjustnent in a fourth

enbodi ment. 10 FIG {41)?5_‘: Z;[r%f(\eirra%ﬂ]i}évg q,g; YD RULY 18515 GLANG: P Hd Wl | on

exanpl e of a circui ing to Jjustment 'in a fourth 'enbodi nent.

lr:|eIGat Ilggl tsoal Cé:;l?ar %U%I]I L ].Sflﬁa ramcsoq%vl\gsn frrt]ee—sceorrgésgupria:Eellpnda(.)Ea aC(g:l'}lﬂ;OCéJJ{I‘Eg

10 the RGB signal (S22) when generating the drive signals
(SHR, SHG and SHB) is included and, in the step of
changing a level of the RGB signal (S22), by changing the
level (VO to V5) of the direct current voltage (VREF) for
necessary times based on the information obtained from

15 the adjustment information retrieve means (4) at a timing
that pixel data of a different color is input to the
holding step, a level of the drive signal (SHR, SHG and
SHB) of at least one color ;s adjusted.

In the first aspect, a variety of signal processing

20 is performed on the input image signal (SIN) and drive
signals (SHR, SHG and SHB) for respective colors are
generated. In the process of generating, level adjustment
is performed on an image signal (RGB signal (822)) before
divided to the drive signals for respective colors. One

25 level adjustment method is to change a level (VO to V5)



15 in a fifth enbodinent. FIG 17 is a circuit diagram show ng the
configuration of a circuit relating to leygl adjustnent in a sixth
enbodiment. FIG 18 is a block diagram showi ng the 20 configuration of an
organi c EL display device in a seventh enbodinent. FIG 19 is a circuit

di agram showi ng a configuration exanple of a pixel, a |light enmssion tine
of which can B @odireciteguryent yolfpge mgﬁoﬁ@mﬁ%@&w@ a

| NVENTI ON Bel ow, preferred enbodi nents of the present invention will be
expl ai ned wit ketrebhehendecua tt bé cdkavi2igs. The idimge tdicsyiren tdawildagedi spl ay)
capable of 5 applying the present invention conprises a light emtting

el ement in eagRRhXebrrE& thlsd M tHiNM1ubi R n@lee BN iigh th@imildtTinged to an
organi c EL el enent, but an explanation will be nade on an exanple of an

O dant e B G ElRlten s BiBl, ¢ Sng® WA AT Aulidnfe (DIt Yerdh) 10

organi c EL di § ere‘dre a passive matrix system an n active matrix
system To realize a |large and precise displa i.n passi ve I X
system anSor g¥% EoEV3A| dfehagigessc R &%Y@PL i%f r%ﬁ{bg% & t{%t%hllys

| um nous |ight instantaneously because a |light em ssion tinme of 15 each

pi xel is made chlamgieddien thheamuitporteadeleofols dde Idimmnitk hdodks, (21He rihfber
of pixels in the vertical direction). On the other hand, in the case of the

active matrix g¥siAPnall G2 PAGF i alhe Aividlueshdmyeenid divghtedvar the
period of one franme, a |large and precise display can be 20 easily attai ned.

The present irg{rgq;ej %qgg‘%risbre;g I Sgg;taql&)§ﬁh)offggleré$§ﬁ&a,mﬂ@&§ystem

and the active matri x syste '51), as a drive nethod, there are a nethod
of 11,7119 bY 2 SISl A UL B2 deliiod s 1P Y AR Aot ant
10 each color, and when a necessary number of data is held,
the held data is output to a plurality of data lines (Y)
connected to pixels (Z) of the corresponding colors at a
time. Namely, the time-series RGB signal (S23) is
subjected to serial-parallel conversion, drive signals
15 (SHR, SHG and SHB) for respective colors are generated,
consequently, a plurality of pixels (2) arranged by a
predetermined color arrangement emit light of a
predetermined color.
An adjustment amount of a level of the direct
20 current voltage (VREF) is determined based on information
relating to light emission adjustment of light emitting
elements obtained in advance. When adjustment of a light
emission amount is necessary only on pixels of a specific
color from this information, a level of the direct

25 current voltage (VREF) being proportional to the RGB



16 to the both nmethods. Bel ow, an exanple of driving an organic EL display
device of an active matrix systemby a copstant current will be mainly used
for explaining enbodinents. 5 First Enbodinment FIG 1 is a bl ock diagram
showi ng the configuration of an organic EL display device of the present
enbodinment. FIG 2 is a circuit diagramshow ng the configuration of pixels
of the presensigneddbefere tbeTkenyessigy dévi nigﬁﬁu%étéamilﬁgﬂt%
conprises a cell array 1 wherein a |arge nunber of pixels including an
organic EL el F&&au padw @Fd the epeleidiccredermaisnheldl ad pher abiove of scan
lines in the [ine direction and a plurality of data lines in the colum

di rection are (15,351 30001kA WL diRrA AUSHEILIUBGICRIOY nahgarent

and a signal processing and data line drive circuit 2 connected to data

lines in accog%gnc %&%hl%gﬁkp t ad ress SI na%bff%&é% ifornggggﬁggssary

si gnal proces AN supplyin

lines of the ceII array 1. Also, the dlsplay device c ises g.scan line
drive (V-sbanhodidr adignad d§srmciod & 6ignals S48 |J1‘i’esgyﬁ‘rr°é‘dﬁ% ¥ a scan
signal SV to scan lines at a predeterm ned period. 25 In the cell array 1
shown in FI G wad,thsamid.i nes 17 X(i), X(i+l1l), .. connected to the V-scan
circuit 3 and data lines Y(j), Y(j+1), .. connected to a sanple hold

circuit 2A are W re@dnsqmiagd @1%?1%&“6&:‘.\(:@@35% tsecvaeh aideyt oft ghex tions
where the scan |ines X(|) . 5 cross with the data |ines Y(j)

Y(j+1), .., res ectlve Z(| (etend ) [oToyTyT=Tol
W rings. Each & s[er{’e | xe J(% |ss 14(:(%)n olzldtere elbyatg{rfeorganl C Eﬁ[ el errent EL,

a data storage capacitor C athin fi n1tra i stor TRa for(kﬁé%uf@ I
control ing, @ &£q @ttadd fhens FIPL H Y 6t 1Sy

controlling. Between a data line Y and a ground line GDL is
10 for generating drive signals (SHR, SHG and SHB) from an

input image signal (SIN); and a plurality of pixels (2)
including a light emitting element (EL) for emitting
light of a predetermined color of red (R) , green (G) or
blue (B) by being applied with the drive signal (SHR, SHG
15 and SHB) supplied for each color from said circuit (2);
wherein the circuit (2) comprises a motion detection
circuit (22B) for detecting motions by the image signal
(SIN) ; a level adjustment circuit (2B) for chapging a
level of an RGB signal (822) before divided to the drive
20 signals (SHR, SHG and SHB) for the respective RGB colors
based on a result of the motion detection obtained from
the motion detection circuit (22B); and a duty ratio
adjustment circuit (70) for changing the duty ratio of a

light emission time of the pixels (Z) based on the motion

25 detection result.



connected the transistor TRa and the capacitor TRa in series, and a gate of
the transistor TRa is connected to the SCﬁZﬁ line X. Also, between a power
source line VDL 15 shared by pixels and the ground Iine GDL is connected
the organic EL element EL and the transistor TRb in series. A gate of the
transistor TRb is connected to a m dpoint of connection of the capacitor C
and the transistor ZRgolgli balapcepapinstmgptymethes: Pit &8 &¥8FSor ganic EL
20 el enment EL has the configuration that a stacked body conposing an

organi ¢ film ahispilagd deyrisieaditi nhea skicont elspecttodd (Faeotperesieadt r ode) nade
by a transparent conductive |layer, etc., a hole transport |ayer, a |um nous
layer, an el egiemilanHpidrildvy 20 uaa1d%yeloCiPidiellsh) (@9t Qthdlading n

order is forned on a substrate, 18 for exanple, made by transparent

gl ass, etc., and.a,second.electr (,C d . i n the

st acked body. aTﬂfé‘gg‘ oc?g'lce!ﬁté‘& c?&geqnl%s?tela(tgg?ri%ggjl %%é%ﬂ?«gctl} htq{)I&;dpiv\er
source line VDL, and a cathode 5 electrode . is electrjgal IIyb onne@ eq.L on the
ground |ind chresiefermimesd £P e i®hdRy FSRH teé;éeq S g‘rﬂﬁ i & 8t ween
these electrodes, light is emtted when an injected electron and an

el ectron hol e aaeudecarbiwiath i=n drhierd wiignads (SBRer SHG @i diBlor gani ¢ EL
elenment is 10 capable of emtting Iight of any of RG colors by suitably
sel ecting OrQQ;{Erféx@éé%f IR} aHRasing Jimaar gaideddimg awlaor idippt ay

becomes possible by arranging the organic naterials, for exanple, for

pi xel s on respectjve. .ljnes S t. ﬁﬁlﬁ-ﬁrl- t ] SSe Passs bl e.
In the cell a&r?na‘-’lfel Scl(#]%?lgu eJﬂa’s lg"uc , rq;xsa%?%e%%i sp z]iﬂ%ng red

pi xel data by a pixel Z(i, j), a,scan line X(i) . s selected n
signal SVis étfpla}‘bdtmaéesot,é PUALER 'ar%e"‘{]((ﬁ5°("f g pradf vﬁlt%nagapdfslf/bgﬁ’si gnal
SHR 20 of a current (or voltage) in accordance with the pixel data. As a
result, tHE trarsfien @f TRaNEHNE chikerel Rf &t REBIpIAIRAL t (RED i’%‘Ff‘Z“E?, i)
beconmes an on-state, and charges are input to the gate of the transistor
TRb via the trdinsidddred Rthdydiihee digrealss g(8HR SHGfandeSERBX of @5 thee
Y(j). As aresult, a gate voltage of the transistor 19 TRb rises, a

current in acGudance JHei@s 51 oM Daldeesh Ao U ESu PR o flr ghd mdElion
furthernore, tcrﬁée current f(reébvvs to alight emtting el enent EL connected to

t he transi stor, TRb., Consequent | the-l | 1tli | eent f 5
pi xel Z(i, j) de‘?ﬁ?%tlr?lb"ntaqﬁ‘f u#%s%%n%}g%%ﬂs%o% g to th%r%dp%ihﬁgl

data of the drive signal  SHR In the sanme way, Qreen PI el atﬁ can be

di spl ayed by [EPRHLRHFOVEIRG hat 18 SIRE Pt HIRePL oEYR £33 be di spl ayed
by using a drive signal SG. 10 In this cell, a stored charge apnpunt is
deternined5 emitting element (EL) based on the detection result.

In the second aspect, whether an image to be
displayed is a motion picture or a still image is
detected by motion detection before generating the drive
signals (SHR, SHG and SHB). By changing a level of the

20 RGB signal (S22) based on the detection result, levels of
the drive signals (SHR, SHG and SHB) are adjusted or the
duty ratio of a pulse to control the light emission time
is changed. At this time, the light emitting elements

(EL) emit light exactly for an optimized time.



in accordance with a conbi ned capacitance determ ned by a capacitance of
the capacitor C and a gate capacitance of;4he transistor TRb, etc. and
charge supply capability by a drive signa}. When the stored charge anount
is large, a 15 light em ssion tinme is kept long. The stored charge anount
is normally set to be in an optiml range of not causing inmage blurs and
flickering of a notion picture. A signal processing and data line drive
circuit 2 in the present enbodi ment conprises a sanple hold circuit 20 2A
for tenporarily hol di ng anaBRJEFTDESCRIPTION OFr DRAFAYES ve col ors when
generating data drive signals SHR SHG and SHB and a | evel adjustnent
circuit 2B for adjugiingiailkewebigbk! biBgEah 8howidgakhe( BehEiBalraeionan
RGB signal) before subjected to the sanpling hold. 25 Also, the display
device conpri s an adj ust t ...2Q0_inf Li retd:ieye fLor

obt ai ni ng i nf S?nﬁt“l S 5’rl<1rri%g tdlgﬁqs?g{]g%%eu%{}rr@n?lg% g%%p@?géin&'ng t he
information to the above | evel adjustnent circuit 2B. Th% adj ust nent

i nformatioh retri evElfears 18 RafiBeudt CARGEa8 FERMI"Bof thputting
information given, for exanple, by an operation fromthe outside for

adj usti ng col confilgnedifdructfugictlshdm @r careadl embogimend].y, when | evel
adjustnent is for preventing characteristic deterioration of light emtting
el enents, a means faradi BeGld W Bl otkagikigiGuram fasb ditspdiyc kiavdceer i sti c
deterioration of the light emtting elenments, a control neans for
reflecting a Lefelens RickSnd G el AR it | idiRaR e Ritaiiea t o
the | evel adjustment, "and furthernore, a storage neans stored with a

rel ati onship 15 of a | evel adjustnent v§#§e aqg an %pount o&, aracteristic
det eri or at i on COREE IWEH R SHAMRS S Mfo diftfe A YRS} €t ment® inf or mat i on
retrieve neans 4. The adjustment information retrieve neans 4 is provided

i nsi de thd0sj gnal pFd€esd ¢ anFidawd i [dedram shying @ittt t8t j nside the
sell array 1, or outside of themin accordance with the above object. A
confi guration cotrffigheration example of a level adjustment circuit.

FIG. 5 is a circuit diagram showing a second
configuration example of a level adjustment circuit.
FIG. 6 is a circuit diagram showing a third
15 configuration example of a level adjustment circuit.
FIG. 7 is a graph showing input-output
characteristics of a driver IC.
FIG. 8 is a graph showing a relationship of an
input voltage and luminance of an organic EL panel.

20 FIG. 9 is an explanatory view showing an example of
changes of data arrangement of an image signal in signal
processing.

FIG. 10 is a graph showing I-V characteristics of
organic EL elements for explaining changes over time.

25 FIG. 11 is a graph showing changes over time of



of the adjustnent information retrieve neans 9 wll be explained in other
enbodi ments bel ow. Information S4 relating to color balance adjustnent 25
fromthe adjustnent information retrieve neans 4 is input 21 to the |level
adjustnment circuit 2B, and the level adjustnent circuit 2B adjusts a | evel
of the RGB signal based on the information S4. Second Enhodinent 5 In the
second enbodi inagcgePsi PEGapast Edurcderentst of @ SSEdfideFPi8%and a

nmet hod of adjusting col or bal ance fluctuated when produced will be

expl ained. FIG 3 igIe.blacksdhagizmuit didigspmaphdeniingeaskedwicngtafaet ail ed
configuration exanple of the 10 configuration in FIG 1. In the display

device shown iQ1ELGe JetdctaR! 8n1Ql dnGire WnlbodAnledit generating a data line
drive signal and a"V-scan circuit 3 are provided inside a display panel 10

together with the cell, atray 1. si gnajl. r ing.eircuit 22 and a
driver I1C are provigég‘oagaxgtiﬁﬁP u%%?%%?%‘%&%%ﬁg ot t he di spl ay panel
10. The signal processing circuit 22 perfornms necessary digital signal
processi ngd seeRrfiguragdenuofor d&edr Sgnstmeny fidquide- Shve)
conversion and noi se renoval, 20 on an input inmage signal SIN The driver

| C converts ampenfagemisnigyralrreditjidralefsibgiger afaawragivynal processing to an
anal og signal and perforns parallel-serial conversion. A serial-analog RGB

signal after the comtes.silaniisSa RAHcWI® dagiamplshdwang 25 fdimstui t 2A. The
sanple hold circuit 2A divides the 22 serial -anal og RGB signal to signals

of T espect i ve £olars, 10 OEn Ak Ul ioge Slanaha SR aNG SRl data

| ines. The driver conpri ses signal sending circuit 21 and a | evel

adjustnment circuit 2B and, furthernore conprises a
adjustment in a fourth embodiment.

10 FIG. 15 is a circuit diagram showing a second
configuration example of a circuit relating to level
adjustment in a fourth embodiment.

FIG. 16 is a circuit diagram showing the
configuration of a circuit relating to level adjustment

15 in a fifth embodiment.

FIG. 17 is a circuit diagram showing the
configuration of a circuit relating to level adjustment
in a sixth embodiment.

FIG. 18 is a block diagram showing the

20 configuration of an organic EL display device in a
seventh embodiment.

FIG. 19 is a circuit diagram showing a
configuration example of a pixel, a light emission time
of which can be controlled.

25



5 digital -anal og converter (DAC. D/ A converter) 23 for converting the
digital RG signal to an anal og R@& signaks In the second enbodinent, an
output of the level adjustnment circuit 2B is connected to an input of a
reference voltage VREF of the D/A converter 23. The | evel 10 adjustnent
circuit 2B swtches a potential of the reference volta %fﬁﬁl‘]: for
exanple, to 6 |evel s fPBET\WPPH FBR %%RHRGCBH$eTI§%r18§?\ TaPly exhibits

hi gher conversion perfornance as the reference voltage value to be supplied
becones | arger. 15 EBedosqnbirgfieatresh egbbadimed/ts ofn\éet @rez@ntay be any,
but it is preferable that the output |evel changes alnost linearly by the

reference vol tagen¥Reh WHAL BN aihddiWiai raddnghde/ i whe/ol t age
addi ng type DA converter is one of those having relatively good 20

linearity and capabl e of, bei g 4L d-ri@gflea RS S S
conprise a regﬁ:s?t%%?’gcﬁ'r&ﬂ teir%gﬁ)l n%r%l%&aﬁé&esﬁ s& ance R and resistance 2R
having tw ce as nuch as that, a switchi circuit .connected.t.0 restp‘__ecti ve

nodes of the PESIWART Ghe REeseMd YRR HAMRTISHS Iucidih 5 9V t age

being in proportional to a conbined resistance 23 val ue changed in
accordance W telemegdnractaasth frortelof Thee kight emid Eing whenadt rict IRE by an
input digital signal and the reference voltage VREF, is obtained from an
out put of the 1hwfiftedd atepldd i@Fganite st alsmait Araltogrd siplalatlomnstill
linearly changing in accordance with the input digital signal is output

from an operaig.on anpli.{ifl oFifd1d 4@ &l Griasowc@idmreal i on exanpl es
of the |evel ad:] ustment circurt 2B. 10 In the first configuration exanple

shown in FIG 4, a resistor string.is _caonnected. bet anst | t age
VREFO and the ground$aét &is .cofﬁfelgr'“b%af%ﬁod} %?‘%‘ianga,ﬁgge%% con%ua\régti on

of equival ently connecting seven resistors ROto R6 in serjes. switch SW
i s connectled Braanicadi dlismeayi dgwre e PRI TREWEFYHEST 73t or s
of the register string. Basically, as a result that any one of the sw tches

turns on, one axf Fotierd imdtsrMO $ystEn of Te heealize enckavae taR@d RFEFLSS
out put. Note
display, in the passive matrix system, an organic EL
element of each pixel is required to emit highly luminous
light instantaneously because a light emission time of
15 each pixel is made short due to an increase of scan lines
(that is, the number of pixels in the vertical direction) .
on the other hand, in the case of the active matrix
system, since each pixel continues to emit light over a
period of one frame, a large and precise display can be
20 easily attained. The present invention can be applied to
both of the passive matrix system and the active matrix
system.
Also, as a drive method, there are a method of

driving by a constant current and a method of driving by

25 a constant voltage. The present invention can be applied



that it is possible to control to turn on a plurality of 20 switches SW
and still nore potentials are generated iygthat case. The six sw tches SW
configure a switching circuit 2C. The switching circuit 2Cis controlled
based on information relating to col or bal ance adjustnent. Mre 25
specifically, as showmm in FIG 3, several bits of control 24 signal S9B
i's generated basEheohothf BEHRPASn S4 by a control neans in the signal
processing circuit 22, for exanple, by a CPU 22a, and the control signal
SB4 controls the reBpkotivensexarhée SH1duiving 8w peaPAGCSES AEEPLaYC. In
accordance wth the several bits of control signal S4B, a switch to be
turned on is gwitehedsl ah gaehveoktrikokye®kar Hhakaros sadnts curnenftor

adj usting production fluctuation of panels, it is possible to 10 adjust by
|l owering light . .emssion.lym f I -havi is l.um nance. In this
case, the pot gﬁﬁlTa?’eoT’natl gg?r g%e%r%lgr%g %5‘%?53@“@%55%%1%“%‘ setting is
made to be VO, and a potential_ is selected fromV1l to V5 in accordance with
the degreedof | ower FagStnE™PPGAMeBH ssion 15 |uminance. Alternately, it is
possible to set the potential of the reference voltage VREF at the tine of
initial setting to &iGi.nflefiseweblock fépaaramshering ther gogd Lgugtion

em ssion |lum nance for a specific color. In production fluctuation of

panel s, the 2Qff buClorakind WIdidi spfl dy ghivien i drhd priewende dRiodaeRGB | S
for exanple several percents or so. Now, when assum ng that |um nance of
green (Q is . val : ggercg t ( Al codF iGuddia grefer ence
vol t age VREF ??th %bs %‘lgﬁtl%}nl’ieas(?on I Emér?gbr@g{gg;ﬁﬂr%d (R)jScs | ower 25 than
a set value by 5~ light em ssion |unm.nance af blue 25 (B) is higher than
a.set val ue bPiFelst (he ARERRN S P2 mﬁ{‘gc'r ef erence voltage VREF is
0.15V. In this case, to adjust the R Ilight em ssion | um nance, the

potenti al 18f the reflaeeddisplan dpviae Fhesmithd G th AORPHRES

a cell array 1 wherein a large number of pixels including
an organic EL element provided at each of cross points of
a plurality of scan lines in the line direction and a
plurality of data lines in the column direction are

15 arranged in matrix in a predetermined color arrangement,
and a signal processing and data line drive circuit 2
connected to data lines in accordance with an input
address signal, for perfqrming necessary signal
processing on an input image signal and supplying to the

20 data lines of the cell array 1.

Also, the display device comprises a scan line
drive (V-scan) circuit 3 connected to the scan lines, for
applying a scan signal SV to scan lines at a
predetermined period.

25 In the cell array 1 shown in FIG. 2, scan lines



5 of 6V (V2) to 6.3V (VO , which is 5~ higher. Also, to adjust the B |ight
em ssion lum nance, the potential of the j#ference voltage is changed from
the initial value of 6V (V2) to 5.7V (V4), which is 5~ |lower. By
controlling the switch circuit for each color as 10 expl ai ned above, col or
bal ance can be adjusted. Note that tendency of the fluctuati.qn._saonefines
differs in sofdidol Sd+1n t-hi §°@§§é’,te£c(§9r§8@ é’a‘,W%ﬂ%ﬁ PE nade by
usi ng one register string shared by respective colors. In such a case,
preferably, tHatheldheks Yadj)ystnEil)ci rcuiconr@g®teds ta & sammg &0l shown
in FIG 5. In the second configuration exanple showmn in FIG 5, three

regi ster stripgsceQis eaend Ra A tde dLspecil trelains ares<omestd@d in
paral | el between the constant 20 voltage VREFO and the ground potential. It

is the same as . in the first .confi [ exaw! & ddetx @ach x egist er. string
i s conposed ot ?\fén%‘rteﬁog'{tc}rog{%éq}%%& te that, In ﬁ?e present exanpl e,

resi stance val ues of the resistances RO 0. R6 are changed b [ rm ned
25 conbi nabi oerass Hddr ddir Caka H-lrﬂ%?dl}%& Jon \?hfc]ﬁu’ati on %%sﬁ)e%%e&eegch
color. Three connection mdpoints drawn fromthe three register strings are

switched by t Ipaxeist Gh(iSWL JandZ tine) val ueand eornetecht t PR i ST ni ned.
The sanme configuration is applied to other potentials V1 to V5. 5 As

expl ai ned abougcH bt Nehs gs0nsh £O(H ) gl addofi exmeg ey am eriyamtadelt hat
potentials VOto V5 of the reference voltage VREF at suitable values for

respective pol%egrf\gié;%ﬁ ?;&%%S%ty%taﬁp%ﬂwf ©f 4henihugilation of

each color is . ance, r exanpl e, the confi guration shown
6. of fset rosi ST TG A GOt iy s AR P oAl B d 2 et e 1 n
parall el between a switch SW and the 15 ground potentjal,_ Resistors Rl to
R5 are corflect®idlm ntransistor TRb for bias voltage controlling.

Between a data line Y and a ground line GDL is
connected the transistor TRa and the capacitor TRa in
series, and a gate of the transistor TRa is connected to
the scan line X. Also, between a power source line VDL

15 shared by pixels and the ground line GDL is connected the
organic EL element EL and the transistor TRb in series. A
gate of the transistor TRb is connected to a midpoint of
connection of the capacitor C and the transistor TRa.

While not particularly illustrated, each organic EL

90 element EL has the configuration that a stacked body
composing an organic film obtained by stacking a first
electrode (anode electrode) made by a transparent
conductive layer, etc., a hole transport layer, a
luminous layer, an electron transport layer and an

25 electron injected layer in order is formed on a substrate,



series between the constant potential VREFO and the switch SW2. Al so,
resistors RO1 and RO2 are connected in sefd es between the constant
potential VREFO and the ground potential. 20 In the third configuration
exanple, since it is configured to |lower light em ssion |um nance of a
color with relatively high |um nance at the ti of col or bal ance

adj ust ment, afiosuepaTPREy eMBAg bYOtZRDSRAERRIE gg‘lat"isrlg St -] ?@gi By a divi ded
potential of the resistors 25 R0O1 and RO2. Note that this configuration may
be any, and s2zoad shewtriodeF|(Gathode edsictirodelROimafarmashpie bet ween
a resistor Rl and the constant voltage VREFO and the potential VO nmay be
out put from ag¢apRee! belyT dpei Ahdde Hlededdy 4% WlectR@aAly RL. 5 A
switches SWL are connectéd at a connection m dpoint of an adjacent resistor
and a connection_mi int of t resi r th i We and as a
result that aﬁ’ﬁ“{}ﬁg%% ttﬁe%sﬁot@c reg% |s}%t$1§?@&"o%r§igo% gérﬁti%al s V1 to V5
of the reference voltage VREF are 1Q sel ected angd output. On. t Qt her
hand, the Bwi edrctrpdes iselardd H7dde SRS (W & oI B°D 41:“3}%2e|,
that is, the offset resistor RGR is selected when red, the offset resistor
R6G i s sel ect ebhivsdniegr dkmn anghricte tefrimigted dxiagt 3folREWe st ARRYIREA when

bl ue, and the center of the 15 fluctuations of the potentials V1 to V5 is

changed. To | ijaaaiden dmnge diwdtiass ofLliaght Xed duyi tetad| wheerofan he
reference voltage VREF, as shown in FIG 7, preferably, input-output

characteristi %ﬁ?gc%sprélve%t g ia[t}ﬁc[etéfj} g dhe-d ASOVEFd eFeddriteied in

changes. Notet even en nearity is low, |um nance of a pixel

can be controlled to a targeted val.ue by changing. t ce. vol tage
VREF in prospddt® dumifigus gyesy e ecfra?q%%l?l%hﬁl“% %f&g‘%r??n%%t vol t age
and | um nance of an organic EL panel. 25 A rel ationshi application

vol tage anfl c@®ahie redhmitttrias kel 9 ARY Rt pRET g?f%rgi id crystal
suitably selecting organic materials composing the
organic film, color display becomes possible by arranging
the organic materials, for example, for pixels on

respective lines so as to make light emission of RGB

15 possible.

In the cell array 1 configured as such, for example,
when displaying red pixel data by a pixel Z(i, J), a scan
line X (i) is selected and a scan signal SV is applied.
Also, a data line Y(j) is applied with a drive signal SHR

20 of a current (or voltage) in accordance with the pixel
data. As a result, the transistor TRa for controlling
data input at the pixel Z(i, Jj) becomes an on-state, and
charges are input to the gate of the transistor TRb via
the transistor TRa by the drive signal SHR of the data

25 line Y(j). As a result, a gate voltage of the transistor



| ayer used in a currently nmainstream LCD devi ce changes nonlinearly as a
whol e, while not illustrated, and noleculgy orientations of the liquid
crystal becone 5 alnobst the sane in vertical particularly in a high voltage
range, so that an output curve of the panel is saturated. On the other

hand, the input-output characteristic of an organic EL el enent . al nost
linearly chandBbi 51g§e%0 pr gEFrear F&n&@cﬁ§d§ﬁ6%ht%ﬁrﬁk8.f§9wfhgﬁ§ﬁﬁga
there are advantages that current drive is possible and the gamma
correction foa soputeoahdutirahar actgr ifstrithegmorect ithe icyrygsitc filioys to
unnecessary on an organic EL panel. In the present enbodi ment, by using the
high 15 Iineagi 146k eHshtingUblepich¥ E¢hdcacleritest ites thie ataisgantior EL

el ement well, col or bal ance adjustnent of RG is realized by a | evel

adj ust nent ci it 2B havin si_npl § . figurati SIag, 2 preYsSt e

| adder . hbxt,&gﬁang Esgﬁugﬁg%gﬁgg agé%ggfgﬁggﬁ%ﬁgpf%bnlatggléﬁgﬁg%ﬂgending
circuit 21 to the cell array 1 and timng control of color bal anc

adj ust ment® wi PEXBd &4l ailde@MiftisGlighs) oo lFMAnefE@ncs SHHHRNAL Vi ews
showi ng an exanpl e of changes of an inmage signal in the signal processing.
25 An image sitgnaheSkdd ppxelt datise ofi gl duicsesdigngl SHR.cilfcdii® 22 shown
in FIG 3 may be any of video signals of a conposite video signal, a Y/C

si gnal and RGBasiegRaly,( lgirdRms ¢riixes. Ratzgreln He sligndlayesd B¥ sigimad Ja By
signal processing corresponding thereto, a tine-series R@B 5 signal

(digital signal).S22.:i5S y I h ' n HOESH NG &d it
2. The digi t%r)lﬁé&%é‘lgg‘r?a @%@2 r?g‘sl&, %gtsuésr%%éﬁ ?%%@9(@, The e
configuration wherein Shit pi.xel d%&ﬁiare arranged in tine series in one
line of digit&Si®% & V&SR0 n FIG 9(A), each of R, 10 R2, ...,
Gl, &, ..., Bl, B2 ... indicates 8-bit pixel data. The pixe| datag is
subj ect ed100 necessdmy thiscesdilng d Fterad whanae aneumt i et HEd A
converter 23 in the signal sending circuit 23 and converted to an anal og
RGB si gnal S23n Hedorddimgnasinta esxemhplreed t¢apaantdngs cdaetbpuingd d¥eri al
conversion (P-S conversion) is perfornmed in the DA converter 23. Each of

the R-signal, (Gsidnain@ndBsimadapdditod ronaddreeystanimpadistanm est ed to
anal og serial data (signal S23) in the D/A converter 23. 20 The nunber of

(R, 'po) i Silani i 5% TP e by (e Sl R S0
G 10 the-pand 4T (Semak. AMSheihe B Fhnihates SOt & horaasr ol
2A. 30 When the first pulse of a sanple hold signal SS~H to
15 1light emission time is kept long. The stored charge
amount is normally set to be in an optimal range of not
causing image blurs and flickering of a motion picture.
A signal processing and data line drive circuit 2
in the present embodiment comprises a sample hold circuit
20 2A for temporarily holding analog image signals for
respective colors when generating data drive signals SHR,
SHG and SHB and a level adjustment circuit 2B for
adjusting a level of time-series signals (hereinafter, an

RGB signal) before subjected to the sampling hold.

25 Also, the display device comprises an adjustment



be input is applied, the sanple hold circuit 2A receives R pixel data at a
time anong the 240 serial data (R, Gl, Bil), (R2, &, B2), ..., (Rz240,
&40, B240) and holds the 5 sanme for a 1/3 H period (1H: hori zontal
synchroni zati on period) until the next pulse input. On receiving the next

pul se, the hel d data is discharged to a data |i connect.ed. t pixels in
the cell arrayRfgrBatpenn&gtre Fxé\eacﬁlzf‘tg if‘g’rr é%g:la\}é’d‘.ngl nl“t%rﬂrg“a\?é&“ t he

sanple hold 10 circuit 2A repeats the receiving and discharging of pixel
data every ti feralpghse enfisshensiagijals taenty iandafigin aFavdHNG it a | i nes
in the~order of RGB. Data signals for respective colors output fromthe
sanpl e hol d ciih€birina?Achetomehdy iatoval drated SHdRusSin@rendiSidRiicf 2Ehe Trenel .
15 In the present exanple, driving of the panel is controlled by the CPU

22a in the sigpal, RIRGESInEGiatildh Feridbvd MeasAml endiplt signatpds-H a

_ ol _
control signal g of a V-scan circuit 3, and control signals S21 and S4B of

the driver _IC are output, fr .t he .signal_ .20 praqcessi j
synchr oni z3t i BR3RSt F°%n 1ir\§ﬁ13:"£1§gg&£f_% nﬂ?etlcoéﬁtgrlafens’l gq%a'% %lfgn%]’fe thY 13l

adjustnment circuit 2B anong themis generated in the signal processing IC
based on i nf ooperiadii o4 fnosmthe eftisidrefion AbiGRRinth F4% KAELIREHs 4 and
out put as a signal synchronized with the 25 sanple hold signal SS~H to the
| evel adj ust mmtuctivatisid wkBn pribuged heal tewslatwlwstwiet l@veluit 2B, any
one of the reference voltages VROto VR5 for an R-signal is selected in a

certain 1/ 3 Hpekisichetoli NGCAS SHdJah ity SeHEY Lt ik e | dskof i ddec Fon
data), then, any one of the 5 reference voltages VGO to V& for an G signal

is selected in e xt 1/.3. erq , , of the

ref erence vol togtgrels}%o m(j)l%é?‘gfooérleg% -5 ga[ngiqéalngg rs?e)(f]gc(%g{ig?n he next 1/3 H
period. Fromthe above, a circuit for generating a control 10 sign and
control i A8 t MAFYGIOY ARy 9% THRF3evRit S s %‘?‘i’fl%’f?Eh?‘? ‘g% and a

smal | scal ed | evel adjustnent circuit 2B can be realized.
the light emitting elements, a control means for

reflecting a reference pixel to be measured and the
measurement result to the level adjustment, and
furthermore, a storage means stored with a relationship
15 of a level adjustment value and an amount of
characteristic deterioration, etc. correspond to
embodiments of the adjustment information retrieve means
4. The adjustment informat;on retrieve means 4 is
provided inside the signal processing and data line drive
20 circuit 2, inside the cell array 1, or outside of them in
accordance with the above object. A configuration example
of the adjustment inforﬁation retrieve means 4 will be
explained in other embodiments below.
Information S84 relating to color balance adjustment

25 from the adjustment information retrieve means 4 is input



Particularly, in the configuration of generating various control signals by
the signal processing IC as 15 such, the $gevel adjustnent circuit 2B can be
built in the signal processing circuit 22. Also, in |level adjustnent of

col or bal ance, for exanple, based on one col or expected to have the

smal | est production fluctuatjon, other .two.colQrs ¢ e adjusted. In this
case, a 20 refter &hee LeyRlaGeIVRERSNST S3rEYd 't § et?'r?eﬂréé' erence may be

fixed or held in a signal sending circuit 21. Furthernore, by adjusting one
color wth easidjpsthend mg daniitn2Fcadiosisr a deved efs they fShenpl
Generation of the timng control signal S4B for 25 | evel adjustnent is not

limted to thesakeyed®igfdafatiod saxanpl e, the control signal S4B may
be generated in the CPU 22a in the signal processing |IC by a nmethod of

detecting a hori zont@l, SyneliyizRLiton signal superinposed on the input
i mge signal SIN, counting 5 operation clock signals and generating a pul se

to switch Level adjustnent when judged.that 1/3 eriod | . hi s
met hod, the& gener at é& PEC) r‘ﬂ?’ogdﬁ‘eé’lts’o % eds_e| u atlslelcﬂ éf%sﬁqgﬁ"teﬁaﬂl%&

synchroni zed with the sanple hold signal SS~H 10 Note that generation of
the control sicfhal d34play rdﬁvm&!"frgrﬁ methad @inaf1us § IR YR

processing IC and it may be the configuration of generating in the |evel
adj ust ment ci nlidnctB fArudtudteri adjars tpmduced orirell iton exa¥aisvad mreans 4. 15
I n enbodi ments bel ow, an explanation will be made on specific

configurations of the@djstdent,)idHkOIdRdm &t 1d etesgRapddviazgl the |evel
adjustnent circuit 2B and a control nethod thereof suitable to a variety of

obj ects, such as |l.um nance_correction let er | i Pl 20 el enents,
bal ance adj ust%b‘?ﬁ”lﬁ %4 ‘?‘f‘aalgtecgn%orbfnol dr)lrac%ncsslﬁrrép%r%%é)%d i nance
correction in accordance with brightness around. Note that the point of

per f or mi ng0t heerirBEt3 Pt arf %ignal before being divided to drive

In the display device shown in FIG. 3, a sample
hold circuit 2A for generating a data line drive signal
and a V-scan circuit 3 are provided inside a display
panel 10 together with the cell array 1. A signal

15 processing circuit 22 and a driver IC are provided on a
circuit substrate outside of the display panel 10.

The signal processing circuit 22 performs necessary
digital signal processing, such as,-resolution conversion,
IP (Interlace-Progressive) conversion and noise removal,

20 on an input image signal SIN.

The driver IC converts an image signal (digital
signal) after signal processing to an analog signal and
performs parallel-serial conversion. A serial-analog RGB
signal after the conversion is input to the sample hold

25 circuit 2A. The sample hold circuit 2A divides the



signals for respective RGBB is the sane as that in the 25 first and second
enbodi nents. Accordingly, in the 33 enbggdi nents bel ow, an exanple of the
basic systemconfiguration will be explained with reference to FIG 3 (FIG
1 in sone cases). An explanation on other configuration in conmon wll be
omtted. 5 Third Enbodinent In the third enbodi nment otenti.al of .an _anode
or a cathode 6eTaRrlopgaticd BCBeesEAl (tReldignattert rlp@rsaercé:&vteo CRECES EL
voltage) is detected, and a suitable drive voltage for each of the RGB

si gnal s based tengelheradsukirile isigpaillputSHRThShfetack iSEB ofs datapfl ings -EL
vol tage corresponds to "information relating to |ight em ssion adjustnent”
in the first epROdiRR 19 Rt des ROSSIGHA ts@nalivRy Sifuuitton21 kirsd a

i nformation, |um nance of the respective RG colors can be automatically
corrected in 15 _accaordan AdW f arRGherd 5id gani c

éﬁwFﬁngg%%s%ﬁéﬁﬁjégt S dr3ldrS Umpghesdy

EL el ement ov oW, I'rd enbodiment wll be explained by

taki ng as an exanpl e the case of detect)ng, an anode vol.tage rgani c EL
el enents abd SHBEFRLENINPDFIVGERY n{?‘b&fa Ciﬂfb"reﬁ%f% bzfa%e%lgn t he
result. Since organic EL elenents are self-lum nous el enents, the | um nance
decl i nes due towrivesrtiulg ftitd glieidfalt REBrgamial e t3n fnalepRERhEPnal .
emtting light at high lum nance for a long tinme. 25 FIG 10 is a graph

showi ng a current (Ipn theldet@mid erbdddmenttar ant enitghutc of WregdmeelEL
el ements before and after characteristic deterioration due to changes over

time. Al so, FILG. i r ¥ f } N odfaggani ¢ EL
ééjé%%ﬂé%é;é%?%ﬁ}é”%ﬁ“ngégﬁﬂgﬁﬁé&)t&lﬁﬂrEﬁﬁﬁt fod g
I

el enrents of one T own in FIG 10, in the organic EL el enents

after emttin ight at high |umni ce. far in i rr i n
" The-devi co RafehRnd veinss ER.ah T ( Setrieef 24 (B Lot o

when the sane bias voltage is applied. This is because jnsj dehresi stance
10 adjustment circuit 2B switches a potential of the

reference voltage VREF, for example, to 6 levels from VO
to V5. The D/A converter generally exhibits higher
conversion performance as the reference voltage value to
be supplied becomes larger.

15 The configuration of the D/A converter 23 may be
any, but it is preferable that the output level changes
almost linearly by the reference voltage VREF. For
example, a current adding type or voltage adding type D/A
converter is one of those having relatively good

20 linearity and capable of being made to be an IC. These
D/A converters comprise a resistor circuit combining unit
resistance R and resistance 2R having twice as much as
that, a switching circuit connected to respective nodes
of the resistor.circuit, and a buffer amplifier, wherein

25 a voltage being in proportional to a combined resistance



10 becones |arge due to thermal fatigue of the organic nultilayer body and
injection efficiency and reconbi nati on efdg ci ency of charges are
deteriorated. Therefore, as shown in FIG 11, light em ssion | um nance of
the el ements declines over tine. A decline 15 of lum nance differs

dependi ng on the devjce cqonfiguratiqn to be ,used, and organi.c_EL el nts
of R G and BVRdvye HFPPQ?QnFnIFSﬁPrgﬁpggiHht r@aﬁPEnﬁﬁgé PaF§rm58%t%§? t he
way of |um nance changes over time is different between the respective
colors. As a swestthingobbrcbakapontezoldedt by BEn paRut Adgditatusieladue to
changes over tine. In the third enbodi nent, an increase of a voltage

appl i ed on boghderds ebrapehkeckeltayedVREF) a8 bbtméase dirotheni nside
resi stance as above is detected and col or bal ance is corrected based on

thi's. 25,01 G ohplt BeCLhRULl, #ea0uai3Roung thobldreie!, Bof anaddd he

vol t age detectio An adjustnent information retrieve neans 4 shown in FIG
12 is configured by three kinds_of nonitor _cel.ls_of he, . ani cells
are provided éﬁgﬁﬁé 3EWQFFdl§BF€§ Y5 CRESAY %Egﬁ%ﬁ°ho nﬁ%b l?%rtﬁﬁgge
display in the cell array 1 in FIG 1. Each of the nmonitor cells conprises
EL el enents ELRputl digadagl Bigoalr éspestPydl From £ MPanaghied of RGB, and

| oad resistors RR, RG and RB connected in series to the 10 EL el enents for
detecting vol bages faerhoth ends of the EL el enents. Each of the |oad
resistance in this exanple is made by a thin filmtransistor (TFT), a gate

of which is appliedpgygt hja eorgant \é%ha%nf@gm@eﬁo@ ealafpdesobfeatie EL
el enrent and a source of the TFT to be a load 15 resistance is applied with

a sufficiently higher,.constant \ql e than a voltage applied to the EL
el enent. The ﬁ@W@ﬁ 5&3ﬁﬁﬁ%§ﬁk(ﬁﬁﬁﬁj% 'shown in FIG 12 conprises |eve

shift circuits of the nunber correspgonding.to the calors. Each he, | evel
shift 20 éPrcuits c6ﬁpFP@E§1§5Fe§P§F&FuﬁE%68Wh§5ﬁQ§iﬁ %§own ih ¥1d."%,

a resistor string is connected between a constant voltage
VREFO and the ground potential. The resistor string has
the configuration of equivalently connecting seven
resistors RO to R6 in series. A switch SW1 is connected
15 to each of the midpoint of connection between the
resistors of the.register string. Basically, as a result
that any one of the switches turns on, one of potentials
VO to V5 of the reference voltage VREF is output. Note
that it is possible to control to turn on a plurality of
20 switches SW1l and still more potentials are generated in
that case.
The six switches SW1 chfigure a switching circuit
2C. The switching circuit 2C is controlled based on
information relating to color balance adjustment. More

25 specifically, as shown in FIG. 3, several bits of control



connection mdpoint of an EL elenent and a | oad resistor of the above
monitor cell, a differential anplifier AMp for applying a detection voltage
through the resistor RAto a non-inverted (+) input, an inverted (-) input
25 thereof is grounded via the resistor RB, and a resistor 36 RC
connected between the non-inverted input of the (gjfferenti I Lifier AWP
and an out put S1TRal| 848 isheeperpted P3SRG PR 2E2 R0 gr‘% @g'?taage WA,
VDG or VDB at a predetermned ratio and outputs. 5 A switch SWB for

sel ecting | evebnshroflt meansuiins the sdgnadt pdosesweas cdrpyis 82/t ALt hree

| evel shift circuits and an input termnal of a reference voltage of a DA

converter 23. olhgp3w,t gy SVEpUs 20aNt held athedyohtiiodnali ghdlR iSB4
synchroni zation wth a Sanple hold signal 10 SS~H or a sanple hold signal

gener at ed frogoin%%rlrgatt[ih%g r%\?i?l%té'hi SHTR MRS af1 Bt ReeCasA thilRlgG 3. The

anplificationTatio of t circurt 1s, for exanple, set to a
val ue by whi ch the sane val tg%e as, an initial set val ue fittsh%tr ef erence
vol t age’ VREF G re8idufbut iy SHOrdansse " %SG wWhat fere is no
deterioration of the EL elenent. Note that it is on an assunptiaon that
char act eri sti condmeldstignadr f48 ian sticdurke ke tarned Grgad SYEtdsthent
for actually displaying an i mage. When the nonitor cell does not

deteriorate i Fo20 daeh vI®Ay as an inmage display cell or there is a
certain correlation, the anplification ratio has to be changed by naking

the resistor RCOF e l@itl Sl Wil i@l Hasikaaiiance with the

correl ation coefficient. ternately, further level shift is 25 necessary

Shown' i n Fl G BFEaen AR ROR PRI &1 The S SUao Y (i rourt
beconmes a required reference vol tage val ue. . _

10 adjust by lowering light emission luminance of a color
having high luminance. In this case, the potential of the
reference voltage VREF at initial setting is made to be
V0, and a potential is selected from V1 to V5 in
accordance with the degree of lowering the light emission

15 luminance. Alternately, it is possible to set the
potential of the reference voltage VREF at the time of
initial setting to an interlevel of, for example, V2 to
raise light emission luminance for a specific color.

In production fluctuation of panels, the

90 fluctuation width of light emission luminance between RGB
is for example * several percents or so. Now, when
assuming that luminance of green (G) is at a set value as
expected, the potential V2 of the reference voltage VREF

is at 6V, light emission luminance of red (R) is lower

25 than a set value by 5%, light emission luminance of blue



For the control of making the resistor RC variable 5 or control of the
added resistance |ladder circuit, it is. neggessary to nonitor the EL

vol tages VDA, VDG and VDB of organic EL elenents. It is because a
phenomenon that an organic EL el ement recovers characteristics by itself

when a non-bi gsed .state._continues for_a_gertain.ong tJ 10,1 onf. d,
and deteri oraﬁiBSnlcqh r0eE ité‘taincg ﬁ@é:oﬁ@(ialief %’é(r ant’ bé'tdvxlen%r]e %h (%1\§1|%ce%1£|er
practical use (inmage display cell) and a device (nmonitor cell) not in
practical useocdndhsl wefersmss spltiage YREGhdsaht- 1A t dde. thife@SGe,t9 n
FIG 12, a voltnmeter DET for nonitoring the 15 EL voltage is connected.

Not e that whemdijusts tgarantiegrt tdndisdiltm Mumiinemaes| thenpatrentiede ofl spl ay
cell exhibit the sane deteriorate characteristics, the voltnmeter DET i s not

necessary. To t'ﬂ%k‘}ftf@i’e%tl%r YN 116 Pl dde tRiiIrti2 aelluand
that of the imge display cell as same as possible, the nonitor cell can
have the sane cell conf.iquratiQn, r exanpl e, t t | di spl ay
cell as shgvvn 9t EJ1YI dQ&Z gcl%a%l’?s}; g;a €, wad‘(rl}‘ﬁilosngﬁ% iﬁr}?gheeqd"l spesady’ cells are
produced around a valid screen display 25 region, and the wrin

confi gurati on ad usdyitdel Bsd ightt emistdiqfe LWidafcesy Vdi% a‘b%teofhiﬂlgadlat%f as
those of a predeterm ned inage display cell in the valid screen display
regi on are dyrams csdflereapm il taoyd hies axtdingesha rametgee diniptial calve
(rmonitor cells). 5 For exanple, a CPU 2a in the signal processing |IC and

other control erwmﬁ)@raﬂﬁ getectvon, vries iof 3dheldkewol tages of the
noni tor cells and, ile referring to a separately provided | ookup table,

etc. (not shown), geperat t i L S b d i NG dhesdesih sior RC
10 or the switch ci %&uﬁaéngﬁracflﬁlgq‘r gélbs as%(;:igécfﬁaggdler Cl rcu‘%t ased on the
detection value. By any qf the above net hods eneratLon of .a reference

bRl et 7 4ot o7

vol t age VREF &xrlined ARG actRr e tPRIRTLrF ¢ FIBSEEAEL elenment is
possi bl e. 15 For exanple, in the case where an el enent having a VDR of 5V
and |ight emission INotienaneet dferidmneyi/of e dhlueiuaalontateetdegsuned to
have a VDR of 6V and |ight em ssion |um nance of 90 cd/nR after ten years,
on an assunptidiFfidwd il Sdmdncelots ghin ethssi canséd pnacancatanad 2@s then €L
voltage is 1:1, the anplification ratio of the

cannot be made by using one register string shared by

respective colors. In such a case, preferably, the level

15 adjustment circuit (2B) is, for example, as shown in FIG.

5.

In the second configuration example shown in FIG. 5,
three register strings corresponding to the respective
colors are connected in parallel between the constant

20 voltage VREFO and the ground potential. It is the same as
in the first configuration example that each register
string is composed of seven resistors RO to R6. Note that,
in the present example, resistance values of the

resistances RO to R6 are changed by predetermined

25 combinations in accordance with production fluctuation of



differential anplifier AVP becomes 1.1. Consequently, the reference voltage
VREF becones 6.6V and supplied to the D Agonverter 23. Adjustnent of the
reference voltage is performed for each color. 25 In accordance with a

val ue of the reference voltage 39 VREF generated for each color, an

anal og RGB signal S23 out Elut fromthe YA co ver.tgr 3_and furttplgr nor e,
level s of dri®achi GR&PE - SIIRTeSHECRRECELRNT Bt PR NESs FERFPVETER §FS out put
fromthe sanple hold circuit 2A are 5 suitably changed. As a result, pixels
emit |ight atthheeszmgiksteimatcings arat Safﬂtpgédi bt ithe s¥itchg SWwnmerdusi ng
the cell exclusive for a nonitor shown in FIG 12, adjustnent is perforned

on an assunpticgl thate elfatthen pftehita alli gt iemidetietmined. nghee same t he EL
10 voltage is 1:1. Nanely, in this nethod, only adjustnment on an assunption

of |1near chargglqilstiantan Bepiadld 480 otHelC podifiihlgl omerh s al most

| i near characteristi in a practical use range, sufficient effects
can be obtai ned even by sych a method. 15 te that there.is_Li em ssion
on a | ow | nous r & Sl’fpgﬁ‘l&ﬁda Ve rsdfedRe S§PRG CPIEllgllgi gﬁttqgtlrﬁ ssion at
| ow | um nance is not always indifferent with deterioration of elenent

characteri sti exampll@, B asivaniiassk tdhadgpaheitidwlfy Mhd2d & itg\G ati on of

a level adjustment circuit 2B capable of performng nore accurate
correction. Thefiddandd atcad-dgry aiRERIjats tsveirttatdier o liue2B foonpre s tdve
anal og-digital converter (ADC. A/D converter) 30, a ROM 31 and a DA

converter 32. dgllo%%kl&%r?%é e id{Lpted by referring to a nonlinear

characteristic curve Is stored in advance in the ROM 31. Data to be

referred to by the (HRCNHANG I 3L UL Pk dlb AR A Babsae

10 obtained in advance, for example, the configuration shown
in FIG. 6 can be applied.

In the third configuration example shown in FIG. 6,
offset resistors R6R, R6G and R6B for respective colors
are connected in parallel between a switch SW2 and the

15 ground potential. Resistors Rl to R5 are connected in
series between the constant potential VREFO and the
switch SW2. Also, resistors ROl and RO2 are connected in
series between the constant potential VREFO and the
ground potential.

20 In the third configuration example, since it is
configured to lower light emission luminance of a color
with relatively high luminance at the time of color
balance adjustment, an output potential VO at initial

setting is fixed by a divided potential of the resistors

95 ROl and R0O2. Note that this configuration may be any, and



Al so, a switch SW controlled by a signal S4B 5 synchronized with a sanple
hol d signal SS~H or a sanple hold signal gegnerated frominformation S4 is
connected between the D/ A converter 30 and the respective nonitor cells.
Note that the ROM 31 is controlled by a control neans provided in the |evel
adjustnment circuit 2B or by 10 other control ans, .while not. il ustrated.
The det ecti on2ELSPBFRag8s E)\LyﬁR DB ZRELG raf‘geg\ﬁiyft (g?eé’oﬁlﬁetcﬁeedsvw tch SW,
after subjected to A/D conversion, any one of themis corrected t())y
referring to be&wBem 31l rekdstiosr Rdr @nsulfhec comsitanty XddRas YREF Cafddls
input as a reference voltage VREF to the D/ A converter 23. Consequently,

accurat e col ognhhabareateall 9ot MRy BHd laltphit Ereanla reem exdtzicec medpstiinds
beconmes possible. Note that the nonitor cell may have the sane

conf i gur at on and QPgrat R GUM b Wrld) shtose of the 20 device in
practical use’in P e sane way as explained above, but as other nethod, it

is also possible~to_create a plurality of | o%l%xg t.abl %soninré({ ROM 31 and
sel ect dat® in accofd&Wedchesh Side 3EEH AWET 3 FIHSEEST the

display. As a result, color bal ance adjustnent 25 suitable to a practical
use conditi onmigipciatr of iare@diacentraiasis W AdrentCoMEF PR h enbodi nent
relates to col or balance correction based on changes of el enent

characteri sti giey@int ¥ itthe hessatmom®Rpb and thaevitiehl Ffbodintkms an 5

t he present enbodi nent, col or bal ance adjustnment is performed based on an

operation cumyatiMe dd® -arfy GnelbBNthd a1 déhdd Wi ricdli furhagrams show ng

a circuit relating to level "adjustnent of the fourth enbodinent. 10 In FIG

14, as an enbodinent. of "j.he adjust t_inf ' ' anse of the
present invenﬁoﬁﬁ“qﬁ'a&soé}lgi ﬁbo yan%%q}l%i%ea’f%%‘%/émﬁ%één H gures) 4 is
provi ded. The cl ocking neans 4 can be realized bﬁ/ t(?e cl_?nfi‘g]u,gattli% ciaé)abl e
of countiﬁ@ akaﬁQ &t |Jeut. On the other hand, the switc

switched in accordance with a color of a pixel, that is,
the offset resistor R6R is selected when red, the offset
resistor R6G is selected when green, and the offset
resistor R6B is selected when blue, and the center of the
15 fluctuations of the potentials V1 to V5 is changed.
To linearly change luminance of a pixel by a value
of the reference voltage VREF, as shown in FIG. 7,
preferably, input-output characteristics of a driver IC
including the D/A converter linearly changes. Note that
90 even when the linearity is low, luminance of a pixel can
be controlled to a targeted value by changing the
reference voltage VREF in prospect of that.
FIG. 8 shows a relationship of an input voltage and
luminance of an organic EL panel.

25 A relationship of an application voltage and



15 frequency of, for exanple, a mcroconputer or a CPU, etc. The |evel
adjustnment circuit 2B shown in FIG 14 cogprises a DA converter 40 for
perform ng D/ A conversion on serial data S4C. An output of the DA
converter 40 is connected to a differential anplifier AMP 20 and a | evel
shift circuit _conposed of three resistors RA to RC havi the same .,

confi gur ati onluBippace; d trpesmpitted daghd PP RN héy ﬁﬁflﬁhgrﬁe‘&a shift
circuit and a D)A converter 23 for RCGB signal conversion is connected a
resi stance | addgerciused tinhavicug ramrlynsadhstinears LEShGeyics iBdhdes FIG 4
to FIG 6. The resistance | adder 42 circuit is controlled by a signal S4B
synchroni zed Wohh iaes®R @shal dhgi@awh$SeHnat d 19argyreteal d ssidynal
generated frominformation S4 in the same way as in FIG 3. As the cl ocking
means 4, a m g %%%Hétre%ﬁ%[nﬁza]@ﬂn@ A U 9d il v tRac LR

m croconputer 1S Uséd’in actual products 1 n nost cases. The cl ocki ng neans
4 counts a panel drive tinme and outputs seriagl. data .S4C rel t.ir}g to a

curmul ativedti ﬁémcﬂ#e%is&@%&&v%li?ls@ﬁra{ildmﬁﬁerw ﬂrrbo%s.blr er 40. Here,
a generally used I'1C 10 bus is used for transm ssion of the serial data
S4C, and a geverldlageunpoge | 1s© Hiatcarpautput suive O v danal ilsS used as
the DJA converter 40. A voltage converted by the DJA converter 40 shifts
the | evel by tdaadremeld.shift circuit so as to be suitable 15 to a reference
vol tage VREF of the D/A converter 23 for RGB signal conversion. The voltage

after the level shitf, igSWiiHhedang ! ied asist@naahaddaiaididiistic t he

timng of being synchronized wth respective sanple hold signals of R& in

the sanme nethod. as in the second 20 enbadi ment. . o) w th a val ue
of the refer erf%e Afo | R AR geg"r?é?%ﬂetec? OrHS?%alc%Aé(}o ,éan ‘%aV\%gJIRGB
signal S23 output fromthe D/A converter 23 and |evels of driyve signals
SHR, SHG dAd $HBRdtorcalesirndge &8 IO Juthptle- 5 leb‘?ﬁ‘%gFér%'an%}P%r%o?’&e
circuit 2A are suitably changed. As 43 a result, pixels emt |ight having
the same | unm nafiemtasgddathat dheremt tdmiveet s i pos bl eli andr thergyfmz ol or
bal ance over tinme is corrected. In the above control, when assum ng that a

S m croconput &ls Gl €Nt rdF OfAdE-ditdu @l clsd Pdetérlstild yeprsctaderist he
m croconput er converts the 10 years of tinme to 8-bit data for each of RGB.

Furthernore, the.. i vel tdphi | eterioration
coefficient, a%adsﬁR(%%&rFrféc?ggg%%%{%u%n?é“s%%%lﬁgﬁ\éttia gr&:g 10 Here, the
deterioration coefficient is nultiplied because the DA cgonyv havi ng t he
normal confi gurati ot dMRREEIHE SE-rT]?CEdH%ﬁIgF'f %ﬁ%%l%e%{%ﬂto 5V, and
an output of the DA converter 40 at the initial state (cupulative tinme is
zero) becdfes ndaritat loHisughe REBIt1oupEesFhaiagberagbleanche®Rever
obtained by nmultiplying a voltage of OV. Thus, in the above exanple, for
exanpl e, the det@nie Al oslaoefitiwekhi csloulbaphned adipgtment of RGB

m croconput er (clocking neans 4), so that an el enent of a color which

deteriorates the npsi; Nag BY af18Velladgastmer® bDrehietcBf hguiagi an shown
in FIG 15, a lookup table 1s created in advance in the ROM 91 so that the

deterioration coefL%géggﬁégpa]@f?ﬁl&%ﬁdgﬁégSitgng[esgaggg,?i.bI e to prepare

a plurality of*10% abtes Tn to select data in accordance

with @ use 25 conditl o Of ohdieds *BE Un Magl SOULTERLLRLAE ekBAa 44

20 signal sending circuit 21 to the cell array 1 and timing
control of color balance adjustment will be explained.
FIG. 9(2A) to FIG. 9(C) are explanatory views
showing an example of changes of an imagelsignal in the
signal processing.

25 ‘An image signal SIN input to the signal processing



the deterioration coefficient. As a result, color bal ance adjustnent
suitable to a practical use condition cangpe realized. Fifth Enbodi ment 5
The fifth enbodiment relates to an image di splay devi ce capabl e of
suppressing a power consunption while maintaining high contrast. Generally,
in a display device, a different inpression on contrast .i iven _in tQ@
case of displ &FRYito22 shoyR: rndde o MRY gﬁ%laé‘ys et 987 SYIHE Shse of
di spl aying a dark i mage on the whole screen. In the former case, a high
contrast i nprassopoisi tgi weklect sdignad,, @& dyfadignadn@adRER FHartlseens

wi der than an actual range, while in the latter case, inversely, 15 a | ow
contrast inpr g%ih%ﬂsieii@svmsibhﬁtl J B-dikmaly ratd G-wArg@10f. Syrsilgnaleens
narrow. Accordingly, by lowering the contrast on an overall bright screen

d heigh [ h : k ; FpY i
and hel ght oni 0gLhe 000 RS AbANNPIAldr Al § SorsRp. oo el [y

i mage can be Raicnt in ot way, the overall brightness

of the screen is inversely related_to desired ntrast, that is

dynani ¢ r ahge SéEPSlgidgital £3GnFL) Lﬁ%%o’lfs %é'fafcﬁﬁé ‘?“}?Cpélnt gfrgoanhi%h%L
display, since it is not transmssive to a light |Iike an LCD, 25

i nterference efignaghtorncdssigie qiinalist RDurfheidigistal AER|isignaA RED| ack
is small and an image with high contrast can be obtai ned. Also, since an
organi ¢ EL celhasdoes nHoweniiin IRt awren, dilsedl configyudatcion ivhémsein 8-
advant ageous in terns of a power consunption conparing with an LCD 5

di spl ay wher e J trpa,éﬁcgﬁ\%ht@ﬁﬂé A HYFE Wie e dhePdsvidd 1 ashe Noie dhat

demands in conpact port Igital assistances are expected by utilizing

Sti 11 T oner pOREEmERTR A 43 SRERn Thekt Fund Konee T e pi oo {1 onal

of 10 R2, ..., G1, G2, ..., Bl, B2 ... indicates 8-bit pixel
data. The pixel data is subjected to necessary processing
in a driver IC, then, input to the D/A converter 23 in
the signal sending circuit 23 and converted to an analog
RGB signal S23.

15 In the present example, time-multiplexed parallel-
serial conversion (P-S conversion) is performed in the
D/A converter 23. Each of the R-signal, G-signal and B-
signal input from three channel is converted to analog
serial data (signal S23) in the D/A converter 23.

20 The number of outputs of the driver IC is, for
example, 240. Serial data (R1l, GI1, Bl1), (R2, G2, B2), ...,
(R240, G240, B240) composed of pixel data of R, G and B
being adjacent at the time of pixel arrangement is output

from the driver IC to the panel interface at a time and

25 input to a sample hold circuit 2A.



close to proportional to a power consunption for light em ssion in pixels
conposi ng an organic EL display. The presgmt enbodi ment focuses on this
rel ationship and 15 relates to a control technique, wherein a constant
threshold is set to integrated |um nance of the whole screen (one screen

anount of display) and when inage siuanal s exceedi qg‘sihh%hr.eshcill% i s Jnput,
(o} t

di spl ay | uni nance i ¥hEBwdhed g sth @ulisce SfoPd S F9E216%6hows t he

configuration of a circuit relating to level adjustnment in the fifth
enmbodi nent . | beFiGpulb isasranl ierhodihee rsamyfl e o lchdiraiaht2d Hetediedn
retrieve neans" of the present invention, a circuit 4 (indicated as 1F~DATA

in the figurelR fAked5 ad=Cytatd A Bt tras el Osanea ]l iddth aRuNtGhf
di gi tal 4G signal is provided. The calculation circuit 4 outputs a

signal S4D indj,qating the c%%ul ation r t.cNd e 821y iy od rald aghen
y

circuit 4 is not 'necessari’l r'ovided at the position in the figure and may

be a circuit for 5 calculating only | um nance signals .in the signal
processi ngfci F@me &ex Wﬂe}%é'?mﬁfﬁﬁﬁ%m EReitn b%y%%rilr%l}lldz,a?ioc?tq
exanple, to add an R-signal, Gsignal and B-signal to generate a signal S4D
bei ng propor t ipenzlod)o urtiighttrfes et Wilare fnrdd. o0 |rgeeivipasthetext
circuit 2B shown in FIG 16 conprises a ROM50, a DA converter 51 and a
level shift cigyaud, tHe RO dhisd aresdi sclatvget eta 4 odkip thmée 15
describing a corresponding relation of data indicating brightness on the

screen of the écﬂlr?é’c%}t?éc% A, S del S0 Catiesl b 1 hersdgnadnd4thandent vekt age
suitable to | ower the

um nance as | ow as possible wthin the range of not

I
deteriorating contrast nmuch. Note that_as _,dat ipdicati L ght ness of
the screen in Ri%eY Jtsablf%?eld‘é‘?‘g' v r e ?%Ztl%ée %%ljn%??gﬁggss on the

screen due to a blanking period in 1His corrected iis stored. .
10 circuit 2A repeats the receiving and discharging of pixel

data every time a pulse of the signal Sg/m 1s applied to
drive data lines in the order of RGB. Data signals for
respective colors output from the sample hold circuit 2A
become drive signals SHR, SHG and SHB of the panel.

15 In the present example, driving of the panel is
controlled by the CPU 22a in the signal processing IC.

In FIG. 3, the sample hold signal Sg/m, a control
signal 83 of a.V—scan circuit 3, and control signals S21
and S4B of the driver IC are output from the signal

20 processing IC in synchronization with an image signal.
The control signal S4B of the level adjustment circuit 2B
among them is generated in the signal processing IC based
on information S4 from an adjustment information retrieve
means 4 and output as a signal synchronized with the

25 sample hold signal Sg/x to the level adjustment circuit 2B.



A not shown control neans refers to data of the signal S4D and the | ookup
table to generate 8-bit data 25 S50. Thisg8-bit data is converted to an
anal og vol tage 47 data S51 by the DA converter 51 and, then, further
converted by the level shift circuit to a level suitable to the reference
vol tage VREF of the D/A converter 23 in the driver I1C_ 5T tlhevel shift
circuit has the &hreledrii gddyetoRn sct"ﬁ&f‘uitnzhaheaf‘m P& 8hf igGr at i on
conprising a differential anplifier AMP and three resistors RA to RC and
gener at es t herefberarecvodithgge VREFtol WRGc fordanc Bwionad & selschadk
reference voltage 10 VREF, |evels of an anal og signal RGB signal S23 out put

fromthe DA ganyepbetald and dr peeisdgnalot fdkdesSHBiAd tldB sfampleach col or
output fromthe sanple hold circuit 2A change uniformy or at the sane

rate. As a regihl, SAchoht nesspal of be t3G7 eqmdrs, SRPIRRSeE aha degree of
not 15 deteriorati ﬁg the contrast, so that an excéssive power consunption

i s reduced. For an object _of obtajni ne _effect.s, _i.t .i SSi to
use a resist af@Eer vallages ?ﬁ@w%%l E(J&(z}né%(fn@nofcg Fidney tlosslﬂ%é\e%@&
expl ained in the second 20 enbodinment. In this case, the D/A converter 51
in the | evel adj dbemmextcil/Suilt PREio6d anige Ifardhesmane cigelidne £ gde

omtted. Also, the ROM50 is shared by a ROM (not shown) in the signal

processi Nng Ci keificreddes RMdMtages-VB0 o BY fdrhizsn Gorfignalatiorselerctdadi t
data S4D fromthe 48 calculation circuit 4 is returned back to the CPU

22a in the si g@lalthper REESSING @ Wadilod?2 shown in FIG 3. The CPU 22a refers
to the ROM and generates a signal S4B to control the resistance | adder

circuit. At this tige the 5 a%gylres’t Qr €3 ,8.J190K4R. tgaéneq:gﬂrnd/o‘; tage. davel

conversion to

10 signal and controlling timing is unnecessary in the level
adjustment circuit 2B, and a small scaled level
adjustment circuit 2B can be realized.

Particularly, in the configuration of generating
various control signals by the signal processing IC as

15 such, the level adjustment circuit 2B can be built in the
signal processing circuit 22. Also, in level adjustment
of color balance, for example, based on one color
expected to have the sma;lest production fluctuation,
other two colors can be adjusted. In this case, a

20 reference voltage VREF for one color to be the reference
may be fixed or held in a signal sending circuit 21.
Furthermore, by adjusting one color with easily changing
luminance, other two colors may be fixed.

Generation of the timing control signal S4B for

25 level adjustment is not limited to the above example. For



adjust the voltage level to the reference voltage | evel VREF, other than a
| ookup tabl e wherein a correspondi ng rel agg on of the cal culation result

i ndi cated by the signal S4D and a voltage suitable to | ower |um nance as 10
| ow as possible within the range of not deteriorating the contrast much in

accordance with brightness of the screen indicated by the cal cul ation
result. The CPBaDP&SyeftBfscPstrRd ngnlagoﬁg 3y &8 zﬂ?&‘e&??ﬁﬁg;tléls H<ontrol
signal S4B. Due to the resistance |adder circuit controlled by 15 the
control signacpP84BRat he thkeségnely@roagssVREF I6f bvhe aethad @fanges
uniformy or at the sanme rate anong RGB. In this case, brightness of the
screen is al sgeteRRiegs ad ndkrizohtanesyichiehideitdiororsignd t he contrast and
an excessive power consunption is reduced as the 20 resul t . Sixth

Enbodi ment The_si xt.h [ rel - P i 5! ele\V capabl e
of suppressi nﬁu eﬁowgg%%g?n%heoﬁr%?ﬁc}%%ﬁﬁiénlgr&f&%ecgslg\?'ego bri grﬁjtaer t han
necessary in accordance 25 with brightness arour]:d. 49 neraollg/wié._lb}la

di spl ay de¥i cOPAREiIST SdrFasira)e FNGESIREAT IR 3 RYRhdihd 15 DT i ght
and when the surrounding is dark, a clear inage is obtained even on a dark
screen. The prleserdt agijvedimesrit wheiratisxigest £hadw 15 Hdhgre Bl inhtRBH: -
techni que for detecting brightness around and emtting |ight of necessary
and sufficientrd WHitARREHHE | itHE tiddd twl adenerndls. sigrGl 1948 leo t he
configuration of a circuit relating to |evel adjustnment of the sixth

enbodi ment. 1Q _JNn,\R.G; Q4 FEt Wingn ek usdiend haf@r mat i on
retrieve man%e%l%%é%%es% riaainlnventi on, aZéIEi{ ght receiving pixel circuit 4
is provided, for exanple, on a panel side portion of a valid screen display
region of the sd@qaﬁa & 1 shown in FIG 1 and at a position 15 capabl e of
detecting a |ight amount around. The |ight_receivin i xel ci rgéj% 4

13nd a

conpri ses 18n or gani &ctie dhategermratinn &f ithe 1 Sk
current detection anplifier 60. The organic EL elenent EL1 is connected
bet ween the granchqrdssnidly GND fowhed posi the es Pnab| pegreessibpd yIFi aedof |
for exanple, +5V in series with the detection resistor RD and functions as
a light recei \ignf} HENhe ASorfETAStE tidMAGE tFenOFfgaMmE fh the level
adjustment circuit 2B or in the adjustment information
retrieve means 4.
15 In embodiments below, an explanation will be made
on specific configurations of the adjustment information
retrieve means 4 and the level adjustment circuit 2B and
a control method thereof suitable to a variety of objects,
such as luminance correction for deterioration of EL
20 elements, balance adjustment of contrast and power
consumption, and luminance correction in accordance with
brightness around. Note that the point of performing the
correction on an RGB signal before being divided to drive

signals for respective RGB is the same as that in the

25 first and second embodiments. Accordingly, in the



el ement EL1 receives |light around, a detection current Id in accordance
with the |ight amount flows to the organigg 25 EL el enent EL1 and the
detection resistor RD. 50 The current detection anplifier 60 conprises an
operation anplifier OP wherein one ends of, the resistors RE and RF

connected to each other apd_ the other _ends of e I; St and RF
connected to SMREAIMRDLSt BELLOYY %niﬁﬁﬁ?piﬁdofn&gﬁtéggeé)%&%6§E are
connected to both ends of the detection resistor RD, and a bipol ar
transistor Q whefégnrationt paflobet BEPdpingd va thnpeiferences teoftét &d to a
base and the non-inverted input is connected to a collector. The detection

resi stor RG i qpaennected sbekwearet) .annerixiplanadfi dnhent cdieirst or Q and t he
ground potential GND. To effectively detect the brightness around, it is

pref erabl e toc%hrzf'q:%g&a{i:ﬁlo%t i velbmRioginuneer i taidier organic EL el ements
th tne i

in parallel w ustrated 15 organic EL element EL1 to reduce

variation of el ementf_l.a d_arranged . positions. In this case, a |larger
S3R BECSRRIeRL,

detection Burrent Id t he above variation can be reduced
and the S/INratio of the detection signal can be hei ghtened. 20 The | evel

adj ustment circuit IB ¢hewthipdrembogzmend 1 ko tefhd adodS Gl A0S &F hat
in the third enbodinent, conprising a differential anplifier AMP and three

resistors RA tcatRodeard conmurcees ol leerergoniterssigre ftieuineferred
generating the reference voltage 25 VRE F . 51 The detection current Id

of the light recentiQn M X1 Gdduits 4dtecrad ) fdrl Dysdiealsis rentve
detection anplifier 60, a current in accordance thereto flows in the

detect] on 1 eSO SOEN! Stk hd Ml USHAED £14881 S et v

10 is output. The detection result of the EL voltage
corresponds to “information relating to light emission
adjustment” in the first embodiment. Since it is possible
to always monitor this information, luminance of the
respecfive RGB colors can be automatically corrected in

15 accordance with changes of characteristics of the organic
EL element over time.

Below, the third embodiment will be explained by
taking as an example the case of detecting.an anode
voltage of organic EL elements and automatically

20 correcting changes over time based on the result.

Since organic EL elements are self-luminous
elements, the luminance declines due to thermal fatigue
of the organic multilayer body when emitting light at
high luminance for a long time.

25 FIG. 10 is a graph showing a current (I) - voltage



the light receiving pixel circuit 4. The detection voltage S4E is converted
by the level shift circuit to have a |evejssuitable to the reference

vol tage VREF of the D/A converter 23 in the driver IC. 10 In accordance
with a value of the reference voltage VREF, |evels of an anal og RGB si gnal
S23 output fromthe D/ A converter 23 and,, furtrrégr nor e, g’ri ve si %gial s SHR
SHG and SHB f dV)t Rbarastesiiskd cc ffo L BRI GuE L r?nmteﬁ‘g:ss &S circuit
2A are changed uniformy or at the same rate. 15 As a result, brightness of
t he screen i saftrechetawmaidtelmisgliin eetearioumad igmd dgp fice SHERISF Ve i ni num
at a degree of not deteriorating the contrast, and an excessive power
consunption i gjpedugads Sevent h1EMROd rgip? Ghbhe e \wiainygeanoddi ment
relates to a techni que of judgi ng whether an inage to be displayed is a
notion pictur r. Stillei : t ' gcontrol ling |ight
em ssion in agé%lrl %r?gg vc\}nft ﬁ%&l?%gﬁl trg.léée@r%le%glto?;fdﬁ CE%D di spl ay device
has a di sadvantage 25 of generat] i.nmage blyrs when .di spl ayi not i on
52 pictureddue to tR& sglh&%“r é‘é]p@ﬁgg s-"&ged',n \/Sﬁﬁ @ﬁ?f§lacn%§'d\%irﬁg%§?gof not
generating flickering as in a cathode ray tube in the case of a still

i rage. A cat hedeementitd ngs Iiahts @t Srich fremnange 190k, 1Hd HB Sto
cause 5 flickering. In the seventh enbodi nent, an object is to realize

si mul t aneous Rt ofl Advantiagesheofdearideuisd somayistert compariowd hodeh r ay
tube by utilizing an existent circuit as nuch as possible in an inage

di splay devi cq f134l 1y &ngagdé AL NN € IRIK Sendi Gnd Ssafousiddie rough
mage di sp

configuration of ani ay device of the seventh enbodi nent. The

si gnal processi circuit_ 22 of 't present le ] rovi ded yidh a

noti on det ect ivcﬂr}' Feui Jl%j(irﬁﬁ%ajtse}%s él%d%h]gg |gurlxg):% The
signal processing circuit 22 has a function_of. a three-di nension YC

separ at i oOci reegamess kpFGe Lusy %‘?g‘l"}'éfFrrP%Jcef%‘F’n%u%i?%u‘f?e. PHIA LD cal l ed
notion adoptive three-di nension YC separation, in the case of a still inmge
wi th sl ow not inasl ti20ayd . hody | amd nempectigmaef fheieneyl ardsi gnal are
separated between franes for higher accuracy, while in the case of a high

speed NDti ON piGLdHs: nRE0h 04 SEhE T &6y NGE PERELGSSE Ngrét adtdiiensted. YC
separation) is partially performed between fields. In these separation

processing, 25 by utjli.zi he al, apphaser diffgreneri 951 6R! or 53
signals on the sane #rllen%e%?reéi na\‘/;eratfc%%&%y 180 degr ees b%?ween fields and

frames, a lum nance signal is extracted dding _and a.colo Lgpal .i s
extracted by sHERIRRRFATSERR @ %‘F%?ﬁ%dgéﬁgv%?st €T iug%'a o%{afgge Thr ee
di mensi on YC separation has a function of detecting notion of an image. In

the presents endbdlwmimancéedibfeprn depending on the device

configuration to be used, and organic EL elements of R, G

and B have different light emission organic materials, so

that the way of luminance changes over time is diffe;ent

between the respective colors. As a result, color balance
20 of the EL panel is disrupted due to changes over time.

In the third embodiment, an increase of a voltage
applied on both ends of an EL element due to an increase
of the inside resistance as above is detected and color
balance is corrected based on this.

25 FIG. 12 is a circuit diagram showing a circuit for



detection function is utilized. Note that any nethods nay be used as the
noti on detection neans. 10 The level adjuginment circuit 2B shown in FIG 18
conprises a switch SWob for switching the center of an adjustnent range of

t he reference vol tage VREF between VREF (large) and VREF (small) other than
the resistance | adder circuit shown in any one of FIG 4 to FIG 6. Note 15
that the swi t%ﬁesmﬁﬁ%gebge&eﬁlggd in the resistance |adder circuit as a
swtch for switching an offset resistance value as the switch SW2 shown in
FIG 6. In this casdn eddustimeat iagosmation zedeigNg ¥RaMNS, 4ar@9yovded
between the switch and a constant voltage (the 20 ground potential in FIG
6). In the sewaqt.h1eniedideriEiguaedMdyc thTée kdmndsafc romng tidre deldist of

em ssion time ratio (hereinafter, referred to as a duty ratio (D. RATIO))

connected to Elrpdi Y pangl; 130 R Frh i@ RIS unt0Qs 3l i'dD.s AR 25
(large)" and, tor exanple, 50~ as "D.RATITO (small)" is 54 provided. Note

that the duty ratios are .stored in t . shown i dvance. The
switch S%gandilﬁ?&aymrt%%o?coruﬁ er}(s%vl\:/i tl(?}?%mgg kx%géilr#eg:}gebo%lare

differentially controlled by a 5 notion detection signal 522B output from
t he notion delgma@yod diny @Lﬁa’- 42B. When the notion detection signal S22B is
at a high (H) level, it indicates that a notion picture is detected, and
the switch SWb sel €aich afVREHe (Mariger arel ishegwricesS\B- stlerenrts BEEF
(small). 10 Inversely, when the notion detection signal S22B is at a | ow

(H level, it gidigay 858 Ny d-edddtivage drf et tieighen o f IreBmidrod SWb
selects a VREF (small) and the switch SW selects a D.RATIO (large). Note

that only detection of. whethel, it,d [ | £ty ; )l {nhPicture
i s perforned ﬁéDraec? rbel.ﬁls},g]orrfe‘ay e %%%r%t%ﬁho&%:e%ecgtlﬁ ﬁseé)’irlnézser%r%di ate

level. In this case, the switches SWo and SW6 have three or.nor L t.chin
taps and dPf f &leioneRtT AT JSRFHPT RPHRITH Yot 7St g?\igla%Z@? °

When there are many 20 internedi ate | evels, resolution of control_ can be
made hi gher byeltdmen s Bach N ethéakoasharesightange ofn atiyhf t@Fpmple 1s

made by a thin film transistor (TFT), a gate of which is
applied with a constant voltage. Between a cathode of
each EL element and a source of the TFT to be a load

15 resistance is applied with a sufficiently higher constant
voltage VB than a voltage applied to the EL element.

The level adjustment circuit 2B shown in FIG. 12
comprises level shift circuits of the number
corresponding to the colors. Each of the level shift

20 circuits comprises a resistor RA connected at a
connection midpoint of an EL element and a load resistor
of the above monitor cell, a differential amplifier AMP
for applying a detection voltage through the resistor RA
to a non-inverted (+) input, an inverted (-) input

25 thereof is grounded via the resistor RB, and a resistor



cannot be nade sinply differential, the control nmethod can be stored in the
ROMin advance. A reference voltage VREF gf a value suitable to a 25 notion
of an image is output fromthe switch SWo to the 55 RGB signhal conversion
D) A converter 23. In accordance with the value of the reference voltage
VREF, |evels of the anal og RGB signal S23 ou%pu% Eron1the @hconverter 23
and drive si gR8l soBpRCteACPgRHesPRRS: NEREANYEEEPI5 1BRESUP T F8f t he sanpl e
hold circuit 2A are changed uniformly or at the same rate. On the other
hand, the swi dtiifeventabpubspdilfight AMP esdoant cwsPEsnt FbE dieyRal SB#6t
having a duty ratio suitable to the notion of the imge. A control Iline
wired 10 in pakaklgh Whi#isean detecdtsoheheditadel MDaYNYDCORIrz ¥DBoA W t h
the scan line, and the [ight em ssion tinme control signal S70 is applied to

the control |ing i%e%égﬁ?é%gaég_ggnawhtguk gt3can signal in the cell array

of the EL panglpfﬁ. I'S a clrcul i agram i ndicating a
configuration exanple of a_pixel capable of controlli | i.ght..em ssi on
time. In abpixel shbwﬁWFﬁcﬁléW31§?raSﬁﬁﬁﬁgﬁpﬁhﬁﬁwg%sfggg% fﬁ%c%éﬁglé%led by

a control line LY(i) of a light 20 emssion tinme and a thin_ filmtransistor
TRd are furt heommestaddée tweerhoulipudls stfovhd fhmeg 1evethehifdnsi stor TRe
is connected between a data accurul ati on node ND, that is, a gate of the
transi stor TRRjakehittae drdarsi ShputTRermi dalans st aefERence cmitagedf

bet ween a 25 connection mdpoint of the transistor TRc and the 56

N st T : . i | dh
ransi stor E% I%’S}KAC%&H»%‘}J%J ine e Qwiddi awyald aamt AR By d he

transistor T onnected to the accunul ati on node ND. A connection

relation and %ig%;tlé%b(fﬁugygéﬁgonization with a sample hold signal

10 Ss/u or a sample hold signal generated from information S4
in the same way as in the case of FIG. 3.

The amplification ratio of the level shift circuit
is, for example, set to a value by which the same voltage
as an initial set value of the reference voltage VREF is

15 output from the level shift circuit when there is no
deterioration of the EL element. Note that it is on an
assumption that characteristics are deteriorated in the
same way as an organic EL element for actually displaying
an image. When the monitor cell does not deteriorate in

20 the same way as an image display cell or there is a
certain correlation, the amplification ratio has to be
changed by making the resistor RC of the level shift
circuit variable in accordance with the correlation
coefficient. Alternately, further level shift is

25 necessary by replacing a part of the switch SW3 by a



5 data) of comon elenents in FIG 2 and FIG 19 are the sane. Note that a
met hod of applying the bias voltage to thgyorganic EL el enent EL and the
transistor TRb is inverted in FIG 2 and FIG 19, but since the bias
voltage in FIG 19 is a negative voltage, the two are 10 equivalent. Now, a
scan line X (i) , a data_line Y (j .and.a contr ine,LYU.) are driven at
a Hlevel, th&ELEFENSCOLEIPRE &Stc‘fc%’ﬁg épgwfhtlﬁ‘egjlén, Qlaﬁt(? %‘ﬁ)é;r'ggé gloow to

t he accunul ation node to turn on the transistor TRb, 15 the organic EL

el ement EL enithatl eghbutprtt bifs thieghevedi shildd sigcaithasorssr &det er ni ned
anount of charges are stored in the accumul ati on node ND, the transistor
TRd is turned Qouided ¢hFegenca eidage tauccunul ation node ND are

di scharged through the 20 transistors TRc and TRd. Wen the stored charges

are discharged al agggr {hAR9reT 33dmiaale el dXlnean rd&agatb1and
source of the transistor TRO becones | ower than a threshold voltage, the

transistor TRb is turned off _and ] jght em ssion hy (o] ¢ |:G. EL .el. nt
EL stops. 25 & €onfat 25 iihse 3 I BT T89S ghat&%eenj% sc{sl%?rylct’Sth?ilengge
control signal S70 to be applied to the control line LY(i) is |qn t$e
stored char gesesres sdirscHar gohitan the Er vl t@arf SPf atr}‘lrré’u%rﬁ ol
signal S70 is kept at a Hlevel, there are | arge anobunt of charges to be 5
suppl i ed and dmghargeofelidiergior at drarngenuses Pepmeprassthafo athat a
i ght em ssion state continues. However, when the pulse length of the tine

control signal, 50 S shUlemdiie fd AR UhdRcEd0ls t1Edopfitselr t hat
di scharging by the transistor TRd continues for a while 10 to shift to an

i ght em ssion_stop state.. As expl ai ned abov L xel . show, i i is
capabl e of confst I3 ﬁ{j”h’%’iﬁﬁfe%%ﬁ on a‘f')lrrne&?sna%(g%ég ance W tlhrbrﬁgzlprﬂ?se
mai nt ai ni ng time ratio (duty ratio) of the tine control. s{—gnal S7<9me15 A

li ght eni 8i orisrranfinied hangd Faler prafieR nthHEFCEeTHT FTTT RETS
proportional both to the duty ratio D.RATIO and to |ight em ssion |um nance
L changi ng | i neafferdnt betwdavel ddvicelatn prageicafnase M"Yl ai ned in

t he second enbodi nent, when an output of the 20 drive ICis proportional to

the reference dﬁﬁ%&@ﬁ:} dhe 4 i b esi ardwhtanooall) snetoporti onal both
to the duty ratio D.RATIO and to the reference voltage VREF. In the present

enbodi ment, the b o 286,40 6601 £880G; ¥h1 D okl eshel vartigage.
25 Wen the ir%%%gégcagf?ruo ?oénﬁ%i ct uérBEs t'he duty %ati o] 58 is set to be 50~

d the Iight i SSi ti i to'b h , - - ime,
The 1 of er ence THRTSHRFe WREELS | aigeye  oLEfalrBPEs RBF nbhitPELad Ent! 10

a necessary anount of brightness of the screen is secured, 5 I\/breogeré1
si nce the 15 ghEL evipobtaam 1$ neonreghedt Ngte that when it 1s guarantee

that the monitor cell and an image display cell exhibit
the same deteriorate characteristics, the voltmeter DET
is not necessary.
To make the characteristic change of the monitor
920 cell and that of the image display cell as séme as
possible, the monitor cell can have the same cell
configuration, for example, as that of the image display
cell as shown in FIG. 2. In this case, additional image
display cells are produced around a valid screen display

25 region, and the wiring configuration is devised so that



phenonenon that the imge flows and blurs at the tine of switching the
screen is suppressed, and notion picture gharacteristics are inproved. The
notion picture characteristics are superior to those in a hold type LCD 10
di spl ay device having the duty ratio of 100. Al so, since |ight em ssion at
the duty ratio of 50~ is not instantaneous highly |um nous |ight em ssion
as in a CRT dtbpl spmgebiies, VPLSPIRAARD P&t ke nG i s also high. 15
On the other hand, when the inmage is a still image, the duty ratio is set
to be 100 andptedeltightinedi izage displey selli dnt Kbe yRddd SFESSRt the sane
time, the reference voltage VREF (small) is selected to | ower the

| umi nance, andilphght BRYE 0Bl arlRe dydaeArall s Wppldesedtadhe2@dd tional

requi red anmount or nore.” Al so, since the |um nance is |owered,
deterioration.of elements.) t | ifxyorgani ¢ EL el enents, and an
unnecessary p&\rﬁ?lgecglﬁss r]r'p%P)l gﬁﬁﬁg ra(gr%&clg:réﬁ[ %lé@'t)h'at by switching the above
two controls and 25 driving the data |line .and.cont.rol_.line N 9
synchroni z&ti on wit FoF RFEMPIRar GFL &R ild"aﬂ:hfyr?&ﬁrn@r%'l fé:ﬁc%rjls]sslingnaﬁcts
switching of the controls is perforned sm)othIc}/. Al so, since conqtr | of the
li ght eni ssi omnd mecheaquiardsr alhandanastenadre dakrIFian 52dirs & i‘ﬁ'be
emtting light and not emtting light in unit of one field, it is

preferabl e tomeriardage RS menittaf ddld sirandr WG Ja zefrtidiEetni th
the control timng. Only by the conventional control of the Iight em ssion
time, it was dj fJdculty 4, BEKAHed Rdildp | fEGIRe 10efe OMALE ashargn oy i ght er
than necessary, a notion picture fromblurring, or a flickering phenonmenon
fromarising depending on a

kind of i . | pEPtre b
conbi ni ng 1 he SRR 5, SAETI it O o TRER AR e e £ e Y

| um nance 15 well, a clear still inage w thout fli ckeri né[i; can_be 1gligpl ayed
on an appdfat v the t$witd | G e fptherrest 2tang 1379 FHtFSh pi cture
and a still image are switched. Al so, for a notion picture, such as TV

br oadcast and masediem ithegeietéchioamemletsi ble to 20 display a clear inmage
by utilizing the high response speed of an organic EL panel and to
automatically swi tchfisp} ayr cid abere Shé Eisods, agemsrianiten wilaa still

i mge and a notion picture. Due to the very high response speed of the

organi ¢ EL, it s DOl DeGEPOALY TReFODS] 2518 thBnLBaseauisedef of
W

control ling, the Control Ing Is 60 al so easy. As a result,

confortabl e displaying for hupan eyes becongs. possi asily w thout
changi ng appar%‘t'—e’b%‘?’@%?h%’ésogﬁﬂnc%ﬁt?gﬁ?eB t epggrgég%génd without 5

deteriorating imge quality. According to the enbodi ments of the present

i nvention,1%ffects bébovexampbe, oblt*aT—lh%df?aF?rgP?rﬁd%’én‘FﬁﬁﬁﬁnFegﬁ}'gf‘ﬁgacost s
bel ow can be obtained. 10 Level adjustnent of various adjustnents and
controls, suchvpm 6Pl v aatahtghtdemsssban fLomipabgecPfohOP| g Bat?brabf
panel s and characteristic deterioration of light emtting elenents (the
first to fourth,epbedi gepts) i sSHBBLRSAI €8 RhvexaevbRvefpeWeandodsghit i on

and

emission luminance of 80 cd/m? after ten years, on an
assumption that relation of light emission luminance and

20 the EL voltage is 1:1, the amplification ratio of the
differential amplifier AMP becomes 1.1. Consequently, the
reference voltage VREF becomes 6.6V and supplied to the
D/A converter 23. Adjustment of the reference voltage is
performed for each color.

25 In accordance with a value of the reference voltage



15 deterioration of elenents in accordance with brightness of a screen (the
fifth enmbodi ment), control of brightness g§ a screen in accordance with

bri ght ness around (the sixth enbodi ment), or control of display
characteristics in accordance with a notion picture and a still inmage 20
(the seventh enbodinent) is perforned in a digital RGB_signal S%? gﬂ%ch IS
an i mage si gn¥REFpgkaesaecndod wasdd aod i W& SnGta%s S ard “SHB of
data lines of each color. Therefore, a level adjustnment circuit is shared
by RGB and theuthiu Cesin ithes Dppr essamkihen P& antbufur ermaneherkffed s an
exclusive circuit, such as a DSP, Gl becones necessary in |eve

adj ustment i n @ giridle $igRal LIS THW arfiSHRIGomtRX daspeteivG i s
unnecessary and it can bé real i zed only by adding a sinple function to an
existing IC. In.the seventh odi i aCctdg nction of an
exi sting 1C c&0E SuSEFPRTd THHee gggfq%gﬁﬁﬁgq%g'ué%ﬁqﬁ§ﬁfﬁg?qgﬁﬁunt.
Secondary, there are advantages bel ow due to the fact t hzl;[jh%hdi réacéhé:urrent
vol t age i sban sejtell vt ¢heeasd uded 85 E he PIXRET Wik 5 perfor med
on a direct current voltage, the |evel adjustnment can be perfornmed by a

si npl e ci rcui tsarelasechaofcen aesitsarme theldaribiala seEINGhift circuit.

Al so, the level adjustnent is perfornmed on a circuit block, for exanple on
a DA 15 converter I@ercapakie te kailly gucipyiveoridr tz0 nanvicisr ofhaym ve
signals for respective colors, a linear relationship of the control and the
result i's maintalded anfl A AANAd00a)s N0 £0ARM SOMARCAL DilnsEIoNI Ehat or
exanpl e, gamma correction) 1s basically unnecessary. Also, 20 an organic EL
elenent is used as a light emtting el enent he. | i nearj i ily
secured. Thi r A8La%IR% €rdadiTR B F LA d%%r&lré?/rﬁc r%éf%(z%}t??gﬁéand
controllability below Since |evel adjustnent for color pal ance corrgection
25 is.in dPnchradiiage iioh Wl h Nemelwi cimofil siBeErodo BRLY 32IWEPPFREd to
the sanple hold circuit 2A, control of timng of switching RGB in the | eve
adj ustment i s fah Henimstied | yf bineant codtaogesysthesnocar| hebased on a
hori zontal synchronization signal, synchronization with 5 other signals can

be also attaingdASP, Simce the tEVelendhushagnilmbseulind®ris shared by
RGB, control is easy. In the seventh enbodi nent, in switching control of

di spl ay charact.eristics. suitab] 0_a. i LCiu a stklEriBRaRL the
ref erence vol t%}baerwlf%?l?%vleﬁ? %Omgﬁ}qﬁé%grgﬁ?bgié gg?egtgg fnbh

synchroni zation with other  signals, so that. switching o hdi spl ay

charact eri sti cefERrts e BRj 9RERLNREY] EVERBY hSUE u?t’ﬂ?%, Prere are

advant ages below to realize a display at high resolution with a_narrow

pi xel pitcs. 15 A cH¥ote behahcthadpuss nbhghbyeBbasion| PRgRal PYEf LHBHERUS
voltage and an inmage quality adjustnent by conbining reference voltage
control and a téghéneshsshoactuak samebs,madetbatatbespightaemhpghon at
resol ution and narrow pi xel pitch conparing with the col or bal ance 20

adj ust ment onl y,0f 1 gnl h9HLeCISALRNalWERs Ah8@freRentpetitar m ng col or
bal ance adjustnent only by a reference voltage wherein the |light em ssion

time adjustment js unnecessary, two ansl :Wieri ng of a control
line for. each %%#?rb%%ﬁégnuﬂﬁe%?g‘g%é. %h?%%%%g%%&é@gl arge 25 advant age
for realizing a display at_high resolution with 63_narrow pi xel pitch.
Fifthly, there are aH@ént %@eésrégQFBthdilﬁﬁﬁ@mqﬁaf’?”tl?gbé%w Conparing with
conventional control of a light 5 em ssion tine, a power consunption ce%n be
reduced wi2thoutodfirggragidnspfap deakilt pdfussmenitt Fieebdd BhCPPeSHFaning
wi th conventional control of a |ight

performing more accurate correction.

The illustrated level adjustment circuit 2B
comprises an analog-digital converter (ADC: A/D
converter) 30, a ROM 31 and a D/A converter 32. A lookup

25 table created by referring to a nonlinear characteristic



em ssion time, optimal inmage display can be perfornmed in accordance with
bri ghtness of the surroundi ngs w thout 104@amagi ng di splay quality (the
sixth enbodinent). It is possible to prevent effects (flickering and i mage
blurs) on the display quality by operation frequency dependency, which

arose in the conventional control of |ight 1SS [ he seventh
enbodi ment). $BTHE éip?ipﬁéé &Ho@gyapﬁeoﬂﬁeEﬂkhgﬁﬁp&$§gﬁﬁ@gﬁg§1?ﬁ%
according to the present invention and the color bal ance adjustnent

net hods, si nceefevekdatioubymsiie lookupe talplen iRGB SARTHEUNE AG i3 conmmon

W th respective RGB colors, one level adjustnent circuit is sufficient.
Therefore, a 3QwelkCyihskdr sadielsievigeC @lsorthealmmiecxarceid .made conpact and
sinple. Also, it I's not necessary to adjust in synchronization with each
col or and the ti i ng,gant colsuist Al SRaceBkerthaed iy of Migramensli spl ay
devi ces according to the present invention and the color bal ance

adj ust nent 64 t hods, as. | ai ned .above, . cal or_.bal anc a j ust ed
by |evel adjus¥ OB‘FZﬁ’?‘g wﬁ%pﬁ ggt?ér}plienq}qr(:léi Fase o %Iisﬁ*hgogs % s%p%%/laegf a
motion picture, etc. with a high speed novenent in the sane mqy q%a%he
above. 5 Ther &bdde signeily @sneradied e b PRHAQ® & Jdst RMIPDe
configured conpact and sinple conparing with the case of perform ng bal ance
adj ust ment f obetaelenc alher .D/2n ddrevendser G0 ambttilen yespegtu verrenitrr duty
ratio of a light emssion tinme is controlled in an internediate suitable 10

range, blurs andifd i §gd M dHERIEM E0 N E6ri 11 the Htdwitishd,
col or bal ance can be adjusted by changing the duty ratio of the |ight

L o O ) Y Ao s o,

0€es™ ur-as i on picture 15 even Wwhen
the duty ratio becones considerably |arge. Inverse| eyen when the duty
rati o becdfies atdes GEEISL HRans. ey § QREQ%Eﬂged on the inmge as
in a notion picture. Wien the duty ratio of the light em ssion tinme is

wi dely changed, a | &hel deftenjdiasf BL draltagss VR 20®rand iR %irrent (a
drive signal) to be applied to the light emtting el enents can be

suppressed f orgyitdthatimipttid Datcdie swtle hinst asntbjdstedresud(d it is
possi ble to suppress characteristic deterioration of light emtting

el enents due to el £hangl nghd Nor dlae 54 0Pt réoYEl By BdfleBRingltoase .

of wasteful power consunption. 65 As expl ai ned above, col or bal ance

adj ustnents suitahl e respectively to a tio i a i L JRge can
be reali zed. 3%?1 r1al éﬁﬁﬁq%%ﬁﬁ¥?tiﬁﬁaﬁfé%gsgégﬁf%véﬁ??%ﬁé%éh gaused
in an image di splay device wherein pixels have a |ight eg%tting eLeneBE for
enitting [Aghtinpnacoralareteieroe arel Fpee YRET nsRcERfhép converter 23.

Consequently, accurate color balance correction
suitable to nonlinear characteristics becomes possible.

Note that the monitor cell may have the same
configuration and operation condition with those of the

20 device in practical use in the same way as explained

above, but as other method, it is also possible to create
a plurality of lookup tables in the ROM 31 and select
data in accordance with use condition and environment of
the display. As a result, color balance adjustment

25 suitable to a practical use condition can be realized.



10 6G CLAIM5S 1. An inmage display device, conprising: a circuit (2) for

i mage signal
(SIN); a plurality of pixels (Z) including a light emtting el enment (EL)
for emtting light of a predeternmned color of red (R, green (G or blue
(B) by being applied with said drive signal (SHR SHG and SHB) 10 supplied
for each col or fron’f‘g‘ar‘ﬁhcﬁv‘beiﬂf—mﬁzf— an adjustment information retrieve
means (4) for obtaining information relating to |ight em ssion adjustnent
of said |light enittrThg €bameht epBbiimant zeletves &dj golwgnbadianegit (2B)
provided in 15 said circuit (2), for changing a |l evel of an RGB signal

(S22) bef Ofgegbaék%@lba %%'s@ddbhv%h§h@@%| S SRmeBHG ozt 2R ifstri

generating drive signals 5 (SHR SHG and gHB) from an input

respective
information retri eye nea

inclaimi1, wREPE 0% d‘nl é;\{?&) sga"eusal}f’er?t L:Elrag%l ?Iﬁﬁ?y eg@r?g

to V5) of a direct current voltage (VREF) supplied to a circ

in said ci®culthe( Pregsat25mposisiefiton 4 Log RFhanat ABUS

col ors base on sal d informatl on obtai ned by sai d adj ust nent

£t Sein forth

es a level (VO

Y

t. bl ock (21)
Yht enitting

el enent 67 (EL) . 3. An image display deV| ce as set forth in claim?2,

conprising 5 pebfraed datseid (©23)arf @rpqxaﬂlm’rmm‘gﬂdlag‘ilt‘@ i@ 0og conversi on
on said RGB signal (S22); wherein said adjustnent information retrieve

means (4) retrievespg@ d1ianfeunstican 1telaald rg donichatigesraomeershowing a

circuit relating to level adjustment of the fourth

embodiment.

10 In FIG. 14, as an embodiment of “the adjustment

information retrieve means” of the present invention, a

clocking means (indicated by “TIME” in figures) 4 is

provided. The clocking means 4 can be realized by the

configuration capable of counting an operation clock

15 frequency of, for example, a microcomputer or a CPU, etc.

The level adjustment circuit 2B shown in FIG. 14

comprises a D/A converter 40 for performing D/A

conversion on serial data S4C. An output of the D/A

converter 40 is connected to a differential amplifier AMP

90 and a level shift circuit composed of three resistors RA

to RC having the same configuration as that in the third-

embodiment, and between the level shift circuit and a D/A

converter 23 for RGB signal conversion is connected a

resistance ladder circuit having any one of the

25 configurations in FIG. 4 to FIG. 6. The resistance ladder



10 tinme for each of R&B colors; and said |level adjustnment circuit (2B)
changes a reference voltage (VREF) to be gupplied to said D/A converter
(23) based on said information of respective RGB col ors obtained by said
adjustnment information 15 retrieve neans (4). 4. An inmage display device as
set forth in claim2, further conprising: a plurglity of data Id' ne%h(\g) for
connecting 20chyceathisocentsaldeg) Braki £} 95f 1SR SYPBMTOINES e dIh
arranged by a predeterm ned col or arrangenent; and a data holding circuit
(2A) for hol dsagpiier noha segpadt Syp REBac saord e ihed-cs eviignsa lpigesieradiad
conposi ng said RGB signal (S22) and outputting the pixel 25 data held for

the respective ool 9bgchatdod @ U6 Th@dste W68 (SHRN G arEl SHB) in
parallel with corresponding plurality of said data lines (Y) ; wherein said

| evel adjustnent circcuit (2 .Us | gvel | S dniidees signal (SHR,
SHG and SHB) 5 of a S| é:&?t c?)%?gigjggor %l??)sc%a{ng‘l (ril)frgl a Ie\yg{ (VOto V5) of said

direct current voltage (VREF) for, ne_cessar%/ times based on Sea:!»dié é)é&rati on
obt ai ned fPomp¥&Eif@r Wst%ﬁ%- TR it IRREFURT 1BV TR RE S5 2 157 ng

t hat pixel data of a different color is input to said data hol ding 10
circuit (2A) .irb.ackualmgedichd an dosteasesetTHerelreking 1¢a2S dhherein
a control signal input to said level adjustnment circuit (2B) for changing a

level (VO 10 Vjunky Qig%?ﬂéi Hriaed g entd i tages (MRERL idata $4Fmon Wit h
a sanple hold signal (SS~H) for controlling said data holding circuit (2A).

G, o image dishl g% Jo. 06 A8uRelad sl i O B J0r o1 WhetE iS40 SO 1o

signal input to's . ustnent circuit (28) for changing said direct
Ci'anal (SS-H) ST doniiin 114y SAPETERE Fol drrebe § ogt pofaRyPogRe beee
10 bus is used for transmission of the serial data S4C, and
a general-purpose IIC bus compatible 8-bit DA converter
is used as the D/A converter 40.
A voltage converted by the D/A converter 40 shifts
the level by the level shift circuit so as to be suitable
15 to a reference voltage VREF of the D/A converter 23 for
RGB signal conversion. The voltage after the level shift
is switched by the resistance ladder circuit at the
timing of being synchrqnized with respective sample hold
signals of RGB in the same method as in the second
20 embodiment.
In accordance with a value of the reference voltage
VREF generated for each color, an analog RGB signal S23
output from the D/A converter 23 and levels of drive
signals SHR, SHG and SHB for respective colors output

25 from the sample hold circuit 2A are suitably changed. As



69 7. An inmage display device as set froth in claim1, wherein: said

adj ustment information retrieve nmeans (4),and said level adjustment circuit
(2B) conprises 5 a detection neans for detecting a val ue changi ng al ong

wi th lum nance of pixels (Z) frompixels (Z) of each color; and a nenory
means (31 or 41) for storing correspondence of said changing.val ue and a
| evel 10 adj ust mestl&nopheds smild R@Bh§i@ﬁaﬂn€S§@ﬁ.ngeAﬁugﬁﬁﬁgc ay
device as. set froth in claiml, wherein said adjustnent information

retri eve meangnh4) agnehsaidiltewel sadjtisignemid disdenttie2Bpicegddses 15 a
cl ocki ng means for counting an accunul ated |ight em ssion tine of the

pixels (2); a gé% ML RS (31 Rrrdbedpr storing correspondence of
earig

said accumul a ht 'em ssion tinme and a | evel adjustnent value of said

RGB signal (S22). 20_9. ﬁgggggggeg%agéa q% g%eagguﬁgkngggg pn claim1,

wherein said |ight et £ ‘i s an organi c el ectrol um nescence
light emtting elenent. 25 10. An inmage display device, conprisi.ng: 70 a
circuit (25 fodicyorempuiter dan eagndizen die iidiad $3) f"r’zsalrﬁ glnoi nput
image signal (SIN); and a plurality of pixels (Z) including a |ight

em tting el englarsEl)ated, aifid tingddagivutofr acdhymrdetden edretvrobf red
(R) , green (G or blue (B) by being applied with said drive signal (SHR

SHG and SHB) sypnl ied .45 L L PN ddANSRIKEE] IRk hdioravhetied IRGRI d
circuit (2) conprises a notion detection circuit (22B) for 10 detecting

Totions by sal Gl A SN Alles f &Y Sl Al #uLBRL Slaeabd (28) for

coefficient, and the result is output as serial data S4C.

10 Here, the deterioration coefficient is multiplied
because the DA converter having the normal configuration
converts the 8-bit data, for example, to 0 to 5v, and an
output of the DA converter 40 at the initial state
(cumulative time is zero) becomes 0V for all of the RGB.

15 A desired voltage can be never obtained by multiplying a
voltage of OV. Thus, in the above example, for example,
the deterioration coefficient is multiplied inside the
microcomputer (clocking means 4), so that an element of a
color which deteriorates the most has 53V after 10 years.

20 In the configuration shown in FIG. 15, a lookup
table is created in advance in the ROM 41 so that the
deterioration coefficient can be multiplied. It is also
possible to prepare a plurality of lookup tables in the

ROM 41 and to select data in accordance with a use

95 condition of the display and an environment other than



a level of an RGB signal (S22) before divided to said drive signals (SHR
SHG and SHB) for the respective R@ col org based on a result of the notion
detection obtained 15 fromsaid notion detection circuit (22B); and a duty
ratio adjustnment circuit (70) for changing the duty ratio of a |ight

em ssion tinme of said pixels (Z) based on the notion detection result. 20
11. An i mage thepfefetioratios seeffacirnitn @’Isa?mrf@}‘l\ﬁherc@ilﬁrséi &Gl
adjustnment circuit (2B) changes a level (VOto V5) of a direct current

vol t age (VREFhd3upphicad toamadlel touist praoth ca2l)asien comidd tdioncwam 8 and
proportional to |um nance of said light emtting 25 el enment (EL) . 71 12.
An image displayjigdeyyce as set forth in claim10, wherein said |ight
emtting elenent (EL) is an organic el ectrolum nescence |ight emtting

element. 5 13. A color. balance.adjustment nmet hod of an inmage display

devi ce, conpri sing Lglsltﬁr gf“lgﬂalg\el"% xels (Z) including a light emtting
element (EL) for emtting |light of a predeterm ned colaor of red (1%; green
(G or 10 blur (B) Theaasithaspbogimendn retdtesdtio@nsiigiide C3SR138HG and
SHB), including: a step of obtaining information relating to |ight em ssion
adj ust nent of desiidd icgiptabdei ofi Gupgressing BLpowels constumptgfore dHdiehng a

| evel of an RAB signal (S22) before divided to said drive signals (SHR SHG

and SHB) for &%gp&%tiin\ie,gR(ﬁagqpldUr&mLe_d on said information on |ight
em ssion adjustnent; and a step of generating said drive signals (SHR 20

SHG and SHB) by dividi f t r.e i - t 54485 pi xel data
conposi ng said RGB s‘%‘j‘%gﬁl((igz‘zl)l%ar?d%sl%aéfrﬁlgfezaiddr% xels (2)

correspondi ng thereto. 14. A col or bal ance adj.ust

t th f L] 25
di spl ay devi céTREFESS o th G TF3H 13, I W 6ith tr?einzca@e S Sl sBfbyRge

10 a bright image on the whole screen and in the case of
displaying a dark image on the whole screen.

In the former case, a high contrast impression is
given, that is, a dynamic range of signals seems wider
than an actual range, while in the latter case, inversely,

15 a low contrast impression is given, that is, the dynamic
range of signals seems narrow.

Accordingly, by lowering the contrast on an overall
bright screen and heightening the contrast on an overall
dark screen, a high quality image can be maintained. To

20 put it in other way, the overall brightness of the screen
is inversely related to a desired contrast, that is, a
dynamic range of signals.

In a self-luminous cell as in an organic EL display,
since it is not trapsmissive to a light like an LCD,

25 interference of light by bright pixels around pixels



in the step of changing a |l evel of said RGB signal (S22), a level (VOto
V5) of a direct current voltage (VREF) sygplied to a circuit block (21) in
acircuit (2) for perform ng signal processing on an inage 5 signal (SIN)
and generating said drive signals (SHR, SHG and SHB), and proportional to
| um nance of said light emtting el enent éEL) S changed. 15, A cglort
bal ance adj uséhsptayibraocalack ahs| saakl 180 3b| HW2EeVEEN 819R CPBFFRASER
claim14, including a holding step for holding for the respective RG

col ors tine-sgahebepbthifdatia Absppssigceaan BEBasignBL ¢822) dppennot
generating said drive signals (SHR, SHG and SHB) ; 15 wherein, in the step

of changi ng ae$§¥eiigﬂt3§hQnFE§s§i9 ahg (523K , by tchanghognthgebewelin( VO t o
V5) of said direct clUrrent voltage (VREF) for necessary tinmes based on said

i nformati on obtained_fromsaid I j LON; ket LiLe means (4) at
a tining that ﬁf&§|Oﬁoanggegf°§9%ﬂ§§g?§§tbgﬁﬁéggﬁg ?ﬁ%ﬁtg?oiggid hol di ng
step, a level of said drive signal (SHR .SHG and SHB) of at J.east col or
i s adj ust €. @GﬁPA?EoWBPrBAPahgé QBFﬁéﬁﬁEﬁtlﬁePHOSVS% g%epngﬁgpigygggblay
device as set forth in claim13, wherein 73 the step of retrieving
information rellatkng to said |ight em ssion adjustnment includes a step of
detecting a value changing along with |um nance of pixels (Z) from pixels
(Z2) of the 5 respecfib¥e €ALer 8emandsaift epmphcdepetrtiabilegdagidcad|

adj ust mrent anount of said RGB signal (S22) from said changi ng val ue based

on correspondengggg%?%%gdag@ag&%%gtgglggéngqugsbikhgghgﬁﬁgﬁﬁknannunt of

said RGB sign3F obt ai ne i'n a nce. col or bal ance

adj ust mrent net hod of an inmage display deyice as set for i i 3,
wherein the sp@ﬁsgfnp,téﬂni &;%p&ri 0P i%g‘ﬁrleelaiﬁ nsgt]:rongt r2:1e1-r{$.n(as"" 1;81:1

10 still lower power consumption.

It is known that luminance is proportional, or
close to proportional to a power consumption for light
emission in pixels composing an organic EL display. The
present embodiment focuses on this relationship and

15 relates to a control technique, wherein a constant
threshold is set to integrated luminance of the whole
screen (one screen amount of display) and when image
signals exceeding the threshold is input, display .
luminance is lowered to thg threshold or less.

20 FIG. 16 shows the configuration of a circuit
relating to level adjustment in the fifth embodiment.

In FIG. 16, as an embodiment of the “adjustment
information retrieve means” of the present invention, a
circuit 4 (indicated as 1F-DATA in the figure) for

25 calculating RGB data based on one field amount of digital



15 to said light em ssion adjustnment includes a step of counting an
accunul ated |ight em ssion tine of the pixels (Z); and step of determ ning
a |l evel adjustnent amount of said RGB signal (S22) fromthe current
accunul ated 20 light em ssion tine of the pixels (Z) based on the

correspondence of said_accunul ated |ight em_ssion.tinme.and.the | I
adj ust ment anBGRt SdONSdi ¢ SREFVLGeS- %@Fa&ﬁﬂ%ia%é&ni r?lgcf\}ldﬁcg. O%%fé:s A
col or bal ance adjustnent nethod of an inmage 74 display device as set
forth in clai m Elgnafleisdiin isafidatigigt tdei tcailaylatdmmres@t i Fohe dhghi c
el ectrol um nescence |ight emtting elenment. 5 19. A col or bal ance

adj ust ment nethod Bfi AN JuTRGE dirkRliay 409y Rt ¢RIEIYSII] A miattaldd atof
pixels (Z) including a light emtting element (EL) for emtting light of a

pr edet er mi ned .col or qf, .red .(R) r ©) i qorglgnce with a
drive signal ( ,p%lé%‘dl%bﬁﬁgfg%%%ataﬁ g{/gwpg)re]g?rrﬁlnrkg&%ﬁgnal processi ng
on an input inmage signal (SI.N), includi nq:éqa st ep .of .dnettq,gtisrig% tions of
an i mage t® b&di G EERY RGBS RTINS a8 €p changi ng a
| evel of an RGB signal 15 (S22) before divided to said drive signals (SHR,
SHG and SHB) fraroddssimes pEictdwiet R col ors based on the result of said
notion detection; and a step of changing a duty ratio of a pulse for

controlling a |ight md s&thbd idE @fl @dixtidrghtay?beerdrtyt iavgd elfomwnt  (EL)
based on said detection result. 20. A color bal ance adjustnent nethod of an

i mage di spl ay ice a 14 | M39% i gher edid | 8- & gnS1 ego of
changi ng a Ievegfa\éll‘(ﬁcl%’a?td&%%é%gg%a 32115,22) ,la | evel (VO{?VS) of a
direct current 75 voltage (V. upplied to a Ci [ igea
circuit (2) fcﬁert%’ﬁ'fﬁ"rﬁr%l%?ﬁﬁgg%%%g%%i%ﬁo%%%ho|a$ryag%°2+§%§rll£%é§%?\l) and
generating said drive signals (SHR, SHG and SHB), and proportional to

| umi nance 16f senel figld.5 enmitting element (EL) is changed. 21. A color

bal ance adj ustnment nethod of an inmage display device as set forth in claim
20, including A level adjustment circuit 2B shown in FIG.

comprises a ROM 50, a D/A converter 51 and a level shift
circuit.
The ROM 50 stores in advance a lookup table
15 describing a corresponding relation of data indicating
brightness on the screen of the calculation result
indicated by the signal S4D and a voltage suitable to
lower the luminance as low as possible within the range
of not deteriorating contrast much. Note that as data
20 indicating brightness of the screen in the loockup table,
- data wherein a decline of brightness on the screen due to
a blanking period in 1H is corrected is stored.
A not shown control means refers to data of the
signal $4D and the lookup table to generate 8-bit data

95 S50. This B-bit data is converted to an analog voltage



a holding step for holding for the respective 10 RGB colors tine-series
pi xel data conposing said RGB signal (S22);when generating said driving
signals (SHR, SHG and SHB); wherein, in the step of changing a | evel of
said RGB signal (S22), by changing the level (VOto V5) 15 of said direct
current voltage (V' REF) for necessary tinmes _based on,said 'nf%rnation
obt ai ned fronde&rds3dj byt wbet D/ Af SORNETSRT &l P8Fe D& f&ir& 51 di ng
stthat pixel data of a different color is input to said holding step, a
|l evel of saidcdhiveetedgbgyl th8HRevBRGshid tSHB)rcofi tattd eadeved evdtehile is
adj usted. 22. A color bal ance adjustnent nethod of an inmage di splay device
as set forth i ¢hal MEQ, RS Qi 13%ed VRESN o M i) RlcprRiritelEDS iis an
organi c 25 el ectrol'um nescence light emtting el enent.
CAF[, AL AL.A_.AL.AL. A% An9. A . Ay .AL.A A . Ar.Ayr. Ayr. A
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S4B. Due to the resistance ladder circuit controlled by
15 the control signal S4B, the reference voltage VREF of the
output changes uniformly or at the same rate among RGB.
In this case, brightness of the screen is also
suppressed at a degree of not deteriorating the contrast
and an excessive power consumption is reduced as the
20 result.
Sixth Embodiment
The sixth embodiment relates to an image display
device capable of suppressing a power consumption by not
making the screen brighter than necessary in accordance

25 with brightness around.
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10 In FIG. 17, as an embodiment of the “adjustment

information retrieve means” of the present invention, a
light receiving pixel circuit 4 is provided, for example,
on a panel side portion of a valid screen display region
of the cell array 1 shown in FIG. 1 and at a position

15 capable of detecting a light amount around. The light
receiving pixel circuit 4 comprises an organic EL element
EL1l, detection resistors RD and RG, and a current
detection amplifier 60. The organic EL element ELl is
connected between the ground potential GND and a positive

20 voltage supply line of, for example, +5V in series with
the detection resistor RD and functions as a light
receiving element. As a result that the organic EL
element ELl receives light around, a detection current Id
in accordance with the light amount flows to the organic

25 FL element EL1 and the detection resistor RD.
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10 an emitter of the transistor Q and the ground potential
GND.

To effectively detect the brightness around, it is
preferable to arrange'relatively large number of other
organic EL elements in parallel with the illustrated

15 organic EL element ELl to reduce variation of elements
and arranged positions. In this case, a larger detection
current Id can be obtained, the above variation can be
reduced and the S/N ratio of the detection signal can be
heightened.

20 The level adjustment circuit 2B shown in FIG. 17
has the same configuration as that in the third
embodiment, comprising a differential amplifier AMP and
three resistors RA to RC, and comprises one level
conversion circuit for generating the reference voltage

25  VREF.
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voltage S4E is converted by the level shift circuit to
have a level suitable to the reference voltage VREF of
the D/A converter 23 in the driver IC.

10 In accordance with a value of the reference voltage
VREF, levels of an analog RGB signal S23 output from the
D/A converter 23 and, furthermore, drive signals SHR, SHG
and SHB for the respective colors output from the sample
hold circuit 2A are changed uniformly or at the same rate.

15 As a result, brightness of the screen is matched with
brightness around and suppressed to the minimum at a
degree of not deteriorating the contrast, and an
expessive power consumption is reduced.

Seventh Embodiment

20 The seventh embodiment relates to a technique of
judging whether an image to be displayed is a motion
picture or a still image by a motion detection and
controlling light emission in accordance with the result.

Generally, an LCD display device has a disadvantage

25 of generating image blurs when displaying an motion



"109%08' () -, 810%% ()- 610%0% ()-410%0& ()-s1 10%0& ()- |
gflO%)&' ) B10%8 () € 0 ()%{NM;/@& ()- LLMAM MVWHEYNC 100
0%08& () - SF10%08' () - &L0%0& () - y10%0& () - NNNAEYNC 100 L@ 10908 () -

| 10%08 () - 9y 10908 () - 910%0&' () -~ 9 109%D8’ () - 10%08 () - N#OYOOOO?PdEYNC (1%)0
S( 10908’ () - 810%0&' ()- s$! 10%0&' () - LY" 10908 ()- L 10%R (); L@I10%08 ()-
3PcPPPP( QUQIEVACt10© 819! thesstoworegppnse] speed  (yhile has an

y/ LO%O8! () - & L0%08! ()- s*y10%0& ()- UQkQUOQQQOROC 100810% & () - &L0% & () -
yl(?%{l& ()- 1084¥RRLAGEBNE ChaBY@aheyaE8HO%OR1CkeRIRARSSSARhE FAGhedes () -
10% & ()-L10% & ()-1yg 10% & ()- 9910% & ()- 9 10% & ()- S/ ThTTTUOUJEbC

10Q( 10% & () - NATORS Lo el UPPr oA
TOR & () - 3LOWE BT+ BB VEAIERE TOCEIaH & () St (o o T e

0 ' - ' ' )
O O D e B o M0 109 B
8Y10% & ()- XYYYZ[[}"< = 1001Y1l -
"}0%?<:<&'Q)-pgi§®9&10F~!SS"lO%EKGK&f()-PS"lO%&f()-!;
3"10% </ <& ()-PI'10% & ()-[,\-\.\/\21k\\\ bC 100 | &3
In the seventh embodiment, an object is to realize
simultaneous pursuit of advantages of a liquid crystal
and a cathode ray tube by utilizing an existent circuit
as much as possible in an image display device having
10 self-luminous elements.
FIG. 18 shows the rough configuration of an image
display device of the seventh embodiment.
The signal processing circuit 22 of the present
example is provided with a motion detection circuit 22B
15 (indicated as M.DET in the figure). The signal processing
circuit 22 has a function of a three-dimension YC
separation circuit used in a TV signal receiving circuit.
In a so cal;ed motion adoptive three-dimension YC
separation, in the case of a still image with slow motion,
20 etec., a luminance signal and a color signal are separated
between frames for higher accuracy, while in the case of
a high speed motion picture, adding/subtracting
processing (two-dimension YC separation) is partially

performed between fields. In these separation processing,

25 by utilizing the fact that a phase difference of color
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As explained above, the motion a
dimension YC separation has a function of detecting
motion of an image. In the present embodiment, the motion
detection function is utilized. Note that any methods may
be used as the motion detection means.

The level adjustment circuit 2B shown in FIG. 18
comprises a switch SW5 for switching the center of an
adjustment range of the reference voltage VREF between
VREF (large) and VREF (small) other than the resistance
ladder circuit shown in any one of FIG. 4 to FIG. 6. Note
that the switch SWS may be provided in the resistance
ladder circuit as a switch for switching an offset
resistance value as the switch SW2 shown in FIG. 6. In
this case, two offset resistors, large and small, are
provided between the switch and a constant voltage (the
ground potential in FIG. 6).

In the seventh embodiment, a switch SWé for
switching the light emission time ratio (hereinafter,
referred to as a duty ratio (D.RATIO)) connected to the
EL display panel 10 to, for example, 100% as “D.RATIO

(large)” and, for example, 50% as “D.RATIO (small)” 1is
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detection circuit 22B. When the motion detection signal
S22B is at a high (H) level, it indicates that a motion
- picture is detected, and the switch SW5 selects a VREF
(large) and the switch SW6 selects a VREF (small) .

10 Inversely, when the motion detection signal S22B is at a
low (H) level, it indicates that a still image is
detected, and the switch SW5 selects a VREF (small) and
the switch SW6 selects a D.RATIO (large).

Note that only detection of whether it is a motion

15 picture or a still picture is performed here, but it may
be configured to detect the intermediate level. In this
case, the switches SW5 and SW6 have three or more
switching taps and differentially controlled by the
motion detection signal S22B. When there are many

920 intermediate levels, resolution of control can be made
higher by that amount. Note that when control of a switch
cannot be made simply differential, the control method
can be stored in the ROM in advance.

A reference voltage VREF at a value suitable to a

25 motion of an image is output from the switch SW5 to the
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5 output from the sample hold circuit 2A are changed
uniformly or at the same rate.

Oon the other hand, the switch SW6 outputs a light
emission time control signal S70 having a duty ratio
suitable to the motion of the image. A control line wired

10 in parallel with a scan line is selected in
synchronization with the scan line, and the light
emission time control signal S70 is applied to the
control line in synchronization with the scan signal in
the cell array of the EL panel 10.

15 FIG. 19 is a circuit diagram indicating a
configuration example of a pixel capable of controlling a
light emission time.

In a pixel shown in FIG. 19, a thin film transistor
TRc controlled by a control line LY (i) of a light

20 emission time and a thin film transistor TRd are
furthermore added to the pixel shown in FIG. 2. The
transistor TRc is connected between a data accumulation
node ND, that is, a gate of the transistor TRb and the

transistor TRa. A transistor TRd is connected between a

25 connection midpoint of the transistor TRc and the
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same. Note that a method of applying the bias voltage to
the organic EL element EL and the transistor TRb is
inverted in FIG. 2 and FIG. 19, but since the bias
voltage in FIG. 19 is a negative voltage, the two are
10 equivalent.

Now, a scan line X(i), a data line Y(j) and a
control line LY(i) are driven at a H-level, the
transistors TRa and TRc are turned on, and charges flow
to the accumulation node to turn on the transistor TRb,

15 the organic EL element EL emits light.

In this light emitting state, when a predetermined
amount of charges are stored in the accumulation node ND,
the transistor TRd is turned on, and charges sto;ed in
the accumulation node ND are discharged through the

90 transistors TRc and TRd. When the stored charges are
discharged at a certain degree and a potential between
the gate and source of the transistor TRb becomes lower
than a threshold voltage, the transistor TRb is turned

off and light emission by the organic EL element EL stops.

25 Here, when a pulse length of the light emission
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5 supplied and discharge of the stored charges does not
progress, so that a light emission state continues.
However, when the pulse length of the time control signal
870 is short, the transistor TRc soon turns off, so that
discharging by the transistor TRd continues for a while

10 to shift to an light emission stop state.

As explained above, a pixel shown in FIG. 19 is
capable of controlling a light emission time in
accordance with the pulse maintaining time ratio (duty
ratio) of the time control signal S70.

15 A light emission amount of the organic EL element
per a unit time is proportional both to the duty ratio
D.RATIO and to light emission luminance L changing
linearly to be a level of a data drive signal. As
explained in the second embodiment, when an output of the

20 drive IC is proportional to the reference voltage VREF,
the light emission amount is proportional both to the
duty ratio D.RATIO and to the reference voltage VREF.

In the present embodiment, the both are optimized
in accordance with a kind of an image.

25 When the image is a motion picture, the duty ratio
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necessary amount of brightness of the screen is secured.

5 Moreover, since the light emission time is short, a
phenomenon that the image flows and blurs at the time of
switching the screen is suppressed, and motion picture
characteristics are improved. The motion picture
characteristics are superior to those in a hold type LCD

10 display device having the duty ratio of 100%. Also, since
light emission at the duty ratio of 50% is not
instantaneous highly luminous light emission as in a CRT
display device, resistance against flickering is also
high.

15 Oon the other hand, when the image is a still image,
the duty ratio is set to be 100% and the light emission
time is set to the longer one, at the same time, the
reference voltage VREF (small) is selected to lower the
luminance, and brightness of the screen is suppressed not

20 to be a required amount or more. Also, since the
luminance is lowered, deterioration of elements is not
accelerated in organic EL elements, and an unnecessary
power consumption is reduced.

Note that by switching the above two controls and

25 driving the data line and control line all in
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5 controlling emitting light and not emitting light in unit
of one field, it is preferable to perform gain adjustment
of the driver IC in accordance with the control timing.

only by the conventional control of the light
emission time, it was difficult to prevent a still image

10 from becoming brighter than necessary, a motion picture
from blurring, or a flickering phenomenon from arising
depending on a kind of images.

In the present embodiment, by combining the control
by the light emission time and the control of luminance

15 well, a clear still image without flickering can be
displayed on an apparatus, particularly on a computer,
etc., wherein a motion picture and a still image are
switched. Also, for a motion picture, such as TV
broadcast and a video image, it became possible to

20 display a clear image by utilizing the high response
speed of an organic EL panel and to automatically switch
display characteristics in accordance with a still image
and a motion picture. Due to the very high response speed
of the organic EL, it is not necessary to consider a time

25 required for controlling, the control for switching is
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5 deteriorating image quality.

According to the embodiments of the present
invention, effects below can be obtained.

First, advantages regarding costs below can be
obtained.

10 Level adjustment of various adjustments and
controls, such as color balance adjustment for production
fluctuation of panels and characteristic deterioration of
light emitting elements (the first to fourth embodiments),
suppression of excessive power consumption and

15 deterioration of elements in accordance with brightness
‘of a screen (the fifth embodiment), control of brightness
of a screen in accordance with brightness around (the
sixth embodiment), or control of display characteristics
in accordance with a motion picture and a still image

20 (the seventh embodiment) is performed in a digital RGB
signal S22 which is an image signal before being divided
to drive signals SHR, SHG and SHB of data lines of each
color. Therefore, a level adjustment circuit is shared by
RGB and the chip cost is suppressed by that amount.

25 Furthermore, an exclusive circuit, such as a DSP,
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5 detection function of an existing IC can be used and the
cost can be reduced by that amount.

Secondary, there are advantages below due to the
fact that a direct current voltage is an object to be
adjﬁsted.

10 Since level adjustment is performed on a direct
current voltage, the level adjustment can be performed by
a simple circuit composed of a resistance ladder or a
level shift circuit. Also, the level adjustment is
performed on a circuit block, for example on a D/A

15 converter 23, capable of being proportional to levels of
drive signals for respective colors, a linear
relationship of the control and the result is maintained
and an additional non-linear correction circuit (for
example, gamma correction) 1is basically unnecessary. Also,

20 an organic EL element is used as a light emitting element,
the linearity is easily secured.

Thirdly, there are advantages regarding
synchronization and controllability below.

Since level adjustment for color balance correction

25 is in synchronization with a sample hold signal to be
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5 other signals can be also attained. Also, since the level

adjustment circuit 2B is shared by RGB, control is easy.

In the seventh embodiment, in switching control of
display characteristics suitable to a motion picture and
a still image, the reference voltage VREF for level

10 adjustment is selected in synchronization with other
signals, so that switching of display characteristics and
level adjustment is smooth.

Fourthly, there are advantages below to realize a
display at high resolution with a narrow pixel pitch.

15 A color balance adjustment by controlling a
reference voltage and an image quality adjustment by
combining reference voltage control and a light emission
time can be made on a display at high resolution and
narrow pixel pitch comparing with the color balance

20 adjustment only of a light emission time. Also, when
performing color balance adjustment only by a reference
voltage wherein the light emission time adjustment is
unnecessary, two transistors and wiring of a control line
for each cell becomes unnecessary. This becomes a large

25 advantage for realizing a display at high resolution with
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damaging display quality (the fifth embodiment)

Comparing with conventional control of a light
emission time, optimal image display can be performed in
accordance with brightness of the surroundings without

10 damaging display quality (the sixth embodiment) .

It is possible to prevent effects (flickering and
image blurs) on the display quality by operation
frequency dependency, which arose in the conventional
control of light emission time (the seventh embodiment) .

15 As explained above, in other image display devices
according to the present invention and the color balance
adjustment methods, since level adjustment is made on an
RGB signal beiné in common with respective RGB colors,
one level adjustment circuit is sufficient. Therefore, a

20 circuit for adjusting color balance can be made compact
and simple. Alsc, it is not necessary to adjust in
synchronization with each color and the timing control is
also easy.

Also, in other image display devices according to

25 the present invention and the color balance adjustment
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5 Therefore, a circuit for the color balance adjustment ‘can
be configured compact and simple comparing with the case
of performing balance adjustment for each color. In the
case of a motion picture, when the duty ratio of a light
emission time is controlled in an intermediate suitable
10 range, blurs and flickering of images do not arise.

On the other hand, color balance can be adjusted by
changing the duty ratio of the light emission time in the
case of displaying a still image. In the case of a still
image, the image does not blur as in a motion picture

15 even when the duty ratio becomes considerably large.
Inversely, even when the duty ratio becomes considerably
small, flickering is not caused on the image as in a
motion picture. When the duty ratio of the light emission
time is widely changed, a level change of a drive voltage

20 or a drive current (a drive signal) to be applied to the
light emitting elements can be suppressed for that amount
or can be made constant. As a result, it is possible to
suppress characteristic deterioration of light emitting

elements due to widely changing the drive signal level

25 and an increase of wasteful power consumption.
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Industrial Applicability

The present invention can be used in an image
display device wherein pixels have a light emitting
element for emitting light in accordance with an input
luminance level.

10
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a circuit (2) for generating drive signals
5 (SHR, SHG and SHB) from an input image signal (SIN);
a plurality of pixels (2) including a light
emitting element (EL) for emitting light of a
predetermined color of red (R), green (G) or blue (B) by
being applied with said drive signal (SHR, SHG and SHB)
10 supplied for each color from said circuit (2);
an adjustment information retrieve means (4)
for obtaining information relating to light emission
adjustment of said light emitting element (EL); and
a level adjustment circuit (2B) provided in
15 said circuit (2), for changing a level of an RGB signal
(S22) before divided to said drive signals (SHR, SHG and
SHB) for respective RGB colors based on said information
obtained by said adjustment information retrieve means
4) .
20
2. An image display device as set forth in claim
1, wherein said level adjustment circuit (2B) changes a
level (VO to V5) of a direct current voltage (VREF)

supplied to a circuit block (21) in said circuit (2) and

25 proportional to luminance of said light emitting element
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2, comprising

5 a D/A converter (23) for performing digital-
analog conversion on said RGB signal (S22);
wherein
said adjustment information retrieve means
(4) retrieves said information relating to changes over
10 time for each of RGB colors; and
said level adjustment circuit (2B) changes a
reference voltage (VREF) to be supplied to said D/A
converter (23) based on said information of respective
RGB colors obtained by said adjustment information

15 retrieve means (4).

4. An image display device as set forth in claim

2, furthe; comprising:

a plurality of data lines (Y) for connecting

20 by each color said plurality of pixels (Z) repeatedly

arranged by a predetermined color arrangement; and

a data holding circuit (2A) for holding for
the respective RGB colors time-series pixel data
composing said RGB signal (s22) and outputting the pixel

925 data held for the respective colors as said drive signals
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based on said information obtained from said adjustment
information retrieve means (4) at a timing that pixel

data of a different color is input to said data holding

10 circuit (2A).

5. An image display device as set forth in claim
4, wherein a control signal input to said level
adjustment circuit (2B) for changing a level (VO to v5)
15 of said direct current voltage (VREF) is in common with a
sample hold signal (Ss/u) for controlling said data

holding circuit (2A).

6. An image display device as set froth in claim
20 4, wherein a control signal'input to said level
adjustment circuit (2B) for changing said direct current
voltage is a signal (S4B) in synchronization with a
sample hold signal (Sg/) for controlling said data
holding circuit (2A).

25
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changing along with luminance of pixels (z) from pixels
(Z) of each color; and

a memory means (31 or 41) for storing
correspondence of said changing value and a level

10 adjustment amount of said RGB signal (S22).

8. An image display device as set froth in claim
1, wherein said adjustment information retrieve means (4)
and said level adjustment circuit (2B) comprises
15 a clocking means for counting an accumulated
light emission time of the pixels (Zz); and
a memory means (31 or 41) for storing
correspondence of said accumplated light emission time
and a level adjustment value of said RGB signal (822).
20
S. An image display device as set froth in claim
1, wherein said light emitting element (EL) is an organic

electroluminescence light emitting element.

25 10. An image display device, comprising:
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5 predetermined color of red (R), green (G) or blue (B) by
being applied with said drive signal (SHR, SHG and SHB)
supplied for each color from said circuit (2);
wherein said circuit (2) comprises
a motion detection circuit (22B) for
10 detecting motions by said image signal (SIN) ;
a level adjustment circuit (2B) for changing
a level of an RGB signal (S22) before divided to said
drive signals (SHR, SHG and SHB) for the respective RGB
colors based on a result of the motion detection obtained
15 from said motion detection circuit (22B); and
a duty ratio adjustment circuit (70) for

changing the duty ratio of a light emission time of said

pixels (Z) based on the motion detection result.

20 11. An image display device as set forth in claim
10, wherein said level adjustment circuit (2B) changes a
level (VO to V5) of a direct current voltage (VREF)
supplied from a circuit block (21) in said circuit (2)
and proportiocnal to luminance of said light emitting

25 element (EL).
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13. A color balance adjustment method of an image
display device, comprising a plurality of pixels (2)
including a light emitting element (EL) for emitting
light of a predetermined color of red (R), green (G) or
10 blur (B) in accordance with an input drive signal (SHR,
SHG and SHB), including:

a step of obtaining information relating to
light emission adjustment of said light emission element
(EL) ;

15 a step of changing a level of an RGB signal
(822) before divided to said drive signals (SHR, SHG and
SHB) for respective RGB colors based on said information

on light emission adjustment; and

a step of generating said drive signals (SHR,
20 SHG and SHB) by dividing for the respective colors time-
series pixel data composing said RGB signal (S22) and

supplying to said pixels (2) corresponding thereto.

14. A color balance adjustment method of an image

25 display device as set forth in claim 13, wherein
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circuit (2) for performing signal processing on an image

5 signal (SIN) and generating said drive signals (SHR, SHG
and SHB), and proportional to luminance of said light

emitting element (EL) is changed.

15. A color balance adjustment method of an image

10 display device as set forth in claim 14, including

a holding step for holding for the respective
RGB colors time-series pixel data composing said RGB
signal (S22) when generating said drive signals (SHR, SHG
and SHB) ;

15 wherein, in the step of changing a level of
said RGB signal (S22), by changing the level (VO to V5)
of said direct current voltage (VREF) for necessary times
based on said information obtained from said adjustment.
information retrieve means (4) at a timing that pixel

20 data of a different color is input to said holding step,
a level of said drive signal (SHR, SHG and SHB) of at

least one color is adjusted.

16. A color balance adjustment method of an image

25 display device as set forth in claim 13, wherein
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5 respective colors; and
a step of determining a level adjustment
amount of said RGB signal (S22) from said changing value
based on correspondence of said changing value and a

level adjustment amount of said RGB signal (S22) obtained

10 in advance.

17. A color balance adjustment method of an image
display device as set forth in claim 13, wherein
the step of retrieving information relating
15 to said light emission adjustment includes
a step of counting an accumulated light
emission time of the pixels (Z); and
step of determining a level adjustment amount
of said RGB signal (S22) from the current accumulated
20 light emission time of the pixels (Z) based on the
correspondence of said accumulated light emission time
and the level adjustment amount of said RGB signal (S22)

obtained in advance.

25 18. A color balance adjustment method of an image
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blue (B) in accordance with a J@ﬁ%ﬁgﬁigﬁéy (SHR, SHG and
10 HB) generated by performing signal processing on an input
image signal (SIN), including:
a step of detecting motions of an image to be
displayed from said image signal (SIN);
a step of changing a level of an RGB signal
15 (822) before divided to said drive signals (SHR, SHG and
SHB) for the respective RGB colors based on the result of
said motion detection; and
a step of changing a duty ratio of a pulse

for controlling a light emission time of said light

20 emitting element (EL) based on said detection result.

20. A color balance adjustment method of an image
display device as set forth in claim 19, wherein
in the step of changing a level of said RGB

25 signal (S822), a level (VO to V5) of a direct current
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voltage (VREF) supplied to a circuit block (21) in a
circuit (2) for performing signal processing on an image
signal (SIN) and generating said drive signals (SHR, SHG
and SHB), and proportional to luminance of said light

emitting element (EL) is changed.

21, A color balance adjustment method of an image

display device as set forth in claim 20, including

a holding step for holding for the respective
RGB colors time-series pixel data composing said RGB
signal (S22) when generating said driving signals (SHR,
SHG and SHB) ;

wherein, in the step of changing a level of
said RGB signal (S22), by changing the level (VO to V5)
of said direct current voltage (VREF) for necessary times
based on said information obtained from said adjustment
information retrieve means said holding stthat pixel data
of a different color is input to said holding step, a
level of said drive signal (SHR, SHG and SHB) of at least

one color is adjusted.

22, A color balance adjustment method of an image
display device as set forth in claim 19, wherein said
light emitting element (EL) is an organic

electroluminescence light emitting element.



