"1 DESCRI PTI ON | MAGE DI SPLAY DEVI CE AND THE COLOR BALANCE ADJUSTMENT
METHOD 5 TECHNI CAL FI ELD The present invention relates to an inmage displ ay
device wherein a pixel has a light emtting elenent for emtting light in .
accordance with a |um nance | evel of an 10 inmage signal to be input and a
| um nance adjustnment nethod thereof. BACKGROUND ART In an image display
device having fixed pixels, 15 since the nost popular |liquid crystal
di splay at present needs a backlighpg iﬁ%ﬁBNenission anount of the
backl i ght has to be increased to obtain higher |um nance of a displayed
i mge. However, when the light em ssion anount of the backlight is
i ncreased, although the 20 | um nance of the displayed i nage becones high
but the contrast beconmes poor because the |light cannot be conpletely

bl ocked by the IMAfth P EF5aI DEVEGRIAND THAY CRIQR RBATANGR tAIEIS THENT
di spl ayed inmage are in a trade-off relationship in a liquid crystal
di splay, so 25 that it is difficult tomeghapce the both at high |levels. 2
As an image display device for elimnating the
5]
TECHNICAL FIELD
The present invention relates to an image display
device wherein a pixel has a light emitting element for
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 luminapce 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 bf a displayed image are in a
trade-off relationship in a liguid crystal display, so

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



problem there is known an inmage di splay device having self-lumnous type
pi xel s wherein a light emtting elenment is provided and a |light em ssion
anount thereof 5 determi nes the |um nance. As an inmage display device

havi ng self-lum nous pixels, for exanple2 an organic EL display having

el ements using el ectrol um nescence of an organic material is known. In the
organi c EL display, there are advantages 10 that high | um nescence is

obtained with a relati.xel. w_.vQltage,. t-here- | AV | e
dependency, contrasfl\faSI a:ﬁs %A éinlds%lfaggt%ee‘b% gﬁd%xecglﬁl\éirﬁ%é}%gp 5@9
performance for notion pictures is obtajined due to its good _response. On
the other hamF¥HShedd' &l SO ANIERI] IfE SPRDARIHITe B2 WD ay has
a problemthat an imge quality changes over tinme. Nanely, it is known

t hat, when a dedrigd umgiurquenttygentpinuslss twhditaim isn lorgjaniemiBitiglenents to
obtain high | um nance, a boundary between an organic material |ayer and
el ectrodes Cc@IR@ENY N HPAM Elnd? G el ffitentiSs shele rdmatte vy d o
heating and quality of the organic material layer itself declines over a

| ong peri ﬁd A58 HddBheT G dNQVE the characteristic deterioration of

organic EL elenents, an inprovenent in terns of materials 25 of an organic

| um nous | ayer and _an el ectrode, | ayer, etc. 3. has been pursued.
As an 1mage display device having self-luminous

pixels, for example, an organic EL display having
elements using electroluminescence of an organic material
is known. In the organic EL display, there are advantages
10 that high luminescence is obtained with a relatively low
voltage, there is not viewing angle dependency, contrast
is high and, furthermore, excellent display performance
for motion pictures is obtained due to its good response.
Qn the other hand of these excellent features, the
156 organic EL display has a problem that an image gquality
changes over 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 ié deteriorated due to heating and quality of the
organic material layer itself declines over a long period
of use time.
Toe improve the qharacteristic deterioration of
organic EL elements, an improvement in terms of materials

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



On the other hand, to.extend the life-of self- | um nous pixels using
organic EL el enents, techniques of automatically adjusting |um nance are
known. 5 Among them as a technique of extending the life of [ight
emtting el ements by preventing an excessjve current fromflowing to the
light emtting elenents, for exanple, there is known a drive control
technique of a panel for detecting a current flowng to light emtting 10
el enents by vol tage supply line shared by a plurality of light emtting
el ements and il?ﬁ‘%ln@u£§ﬂ?ﬂance of an inmage based on the detection
result (for exanple, refer to the patent article 1: the Japanese

Unexam ned Patent Qubtheatilosr Noen@p02 2065097 Pee Uiflo & HakfSt and
second 15 enbodinents and FIG 1 to FIG 3). In the patent article 1, two

net hods are diwsiases %ﬁx@}goﬂéiﬁkﬁ SRGDOL: of 1. | 4 Dthen €] tEddhidndHanee of
organic EL elements. The first nmethod is to make a drive voltage to be

applied to orzgglgj ; . ] rJ i a 20 TFT

transi stor and a %&?%%%?%%%gﬁ?@%&%ﬂ%%%rég%n ac%‘!’hs'can | i ne vari abl e,

and optim_ze the drjve voltage based on a detection result of the current

expl ai ned®above. THEREMEPetFOF i LTP MR LHARAINE itherlife 2F || ght

em ssion tine based on the detection result of the 4 current expl ained
above, that i%%ghtpﬁm%%¢¥W@t¢ﬂ%meQ¢S by preventing an excessive

curfentrfrom flowing to the light emitting elements, for
example, there is known a drive control technique of a
panel for detecting a current flowing to light emitting
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
16 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 veoltage 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

20 light emission time based on the detection result of the



signal to control a light emssion time. It-is known that [ight 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 tinme along with |ight em ssion al so
differ between colors. |In this case, color balance changes froman initial
stage of inmage display to a stage after a certain tine, so that 10 sone

i mage quality_ (color bal ance) .adj ust ment chani sm _ beco necessary to
it a G YRR R ee repo e T EhaF T e 1 ORl SRaRhREh 56 Sear ).

Al so, due to production fluctuation of panels, color balance of products
is different $¥9mh Setconfiel aolidht emessben1bimal ance adj ust ment
mechani sm becones al so necessary for that. However, when applying the

first method and thet sedonsmrethod diegicr | &edt tindg hea edbovel padentedqrticle 1
for color balance adjustnment, a drive voltage controller 20 illustrated in

G L0 8 d, T@tddn ool rld Biud | (BPLEKENA IebbRclivd Sk PALAN

article 1 is necessary each color. Thus, thereis a first pro

that a col5or abal ance aéii'éjsf msnteci rlg:ui becones | ar in %;écc%logfand a chip
cost rised. I TTie above patent artt cte 25 I Epett FRT Tkt of

adj ust ment each color is not 5 disclosed. _
between colors, and deterioration characteristics over

time along with light emission alsoc differ between colors.
In this case, color balance changes from an initial stage
of image display to a stage after a certain time, so that

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

16 balance adjustment mechanism becomes alsc necessary for
that.

However, when applying the first method and the
second method described in the above patent a£ticlé 1l 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 ghip cost rises. In the above patent article

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



Al so, particularly in the second nethod, that is, a nethod of changing the
duty ratio of a signal for <controlling a light emssion tine, there is an
advantage 5 that deterioration of light emtting elenent characteristic is
hard to be accel erated conparing with thgt in the first method and a power
consunption is suppressed because the drive voltage | evel of the organic
EL elenents is set to be constant, but quality of 10 displayed imge is

af fected depending on_a drive frequency of the display panel. Namely, in
the case wher@ SGtP¥#dal and horizontal drive frequencies are high on a

wi de screen having a | arge nunber of pixels, flickering inpression called
a flicker on the schkew, imarbreebzelyiin 18haosecead esethed, tteatight a
emtting time is made short. Also, particularly in the case of a notion

picture, whemmethed! bghth£igihynehéi a8ty SraBde bpngesighkll peks that an
i mge blurs at a nonent of switching screen between fields or franes.
Namel y, when i 1 £ SSi i | S , gapi

per f or s inaggogF%%$a§H%l%sgp?%tngﬁggsﬁﬁgakﬁﬁgﬂ ?@%gédﬁgp %E%dgﬁﬁﬁggg an
LCD di spl ' i ght over. one horjzontal period, and notion

y for _emtting |]j (
pi cture cHara %Fi%??%%lék%ﬁ %I?ﬁeﬁ%g%Ec%WﬂFﬁbPQ,e%gﬁ%%t a light emssion
time of pixels has an optinmal range for 25 an operation frequency in an
organi ¢ EL dishzgctenhttot Bs birdhbe be i¢oeiedabadycoiparihe setond
met hod of
that in the first method and a power consumption is
suppressed because the drive voltage level of the organic
EL elements is set to be constant, but quality of
10 displayed image is affected depending on a drive
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 éne horizonta; 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



-controlling the light emssion tine; which is a second - problem 5

DI SCLOSURE OF THE I NVENTION A first object of the present invention is to
provi de an i mage di splay device for easily adjusting color balance with a
smal | scaled circuit, and an adjustnment gethod of the color balance. 10 A
second object of the present invention is to provide an inmage display
device for respectively and suitably adjusting color balance in accordance
with notions of an image while suppressing deterioration of _|ight

em tting el erfthtthdaragtetnstedse wipbwehe 18ecord uRpEReR @8 nuch as
possible with a small scaled circuit, and an adjustnent method of the
col or bal ancezentrplhage thepl ayhdesmiesbbnatime st wabgiecisod sdeopdesent
invention is to solve the above first problemand attain the above first
obj ect, conprisé¥eq. circuit (2.) 20 for generating drive signals (SHR
SHG and SHB) froman input inmage signal (SIN); a plurality of pixels (2)
including a light emtting element (EL) for emtting light of a
predeterm ned color of red (R), green (G or blue (B) by being applied

with the drive signal (SHR, SHG 25 and SHB% sSu ﬁ%éed for each color from
said circit (2); 7 an adj RIFEHSTRE Piraf PontTEENTEM®E neans (4) for

obtaining information relating to Iight em ssion
A first object of the present invention is to

provide an image display device for easily adjusting
colpr balance with a small scaled circuit, and an
adjustment method of the color balance.

10 _ A second object of the present invention is to
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 cclor 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 signél {SIN); a plurality of pixels (Z2)
including a light emitting element (EL) for emitting
light of a predetermined color of red (R), green (G) or -
blue (B) by bkeing apﬁlied with the drive signal (SHR, SHG

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



- adjustnent of the light emtting elenment (EL); and a - |evel adjustnent
circuit (2B) provided in the circuit (2), 5 for changing a | evel of an RGB
signal (S22) before divided to the drive signals (SHR, SHG and SHB) for
respective RGB colors based on the information obtained by the adjustnent
information retrieve neans (4). Preferably, the level adjustnent circuit
(2B) 10 changes a level (VOto V5) of a direct current voltage (VREF)
supplied to a circuit block (21) in the circuit (2) and proportional to

| umi nance of FhEFIHHYH AR e FEtsve Mradr 4erE®Fy, a plurality
of data lines (Y) for 15 connecting by each color the plurality of pixels
(2) repeat edibtamiag ad oy pradaeterat ey tol brghot remyesem ; and a data
hol ding circuit (2A) for holding for the respective RG colors tine-series

pi xel data coeipesdtent er RER Siofed &nd220i rade RithddbtE t (1G) § henpixel data
held 20 for the respective colors as the drive signals (SHR, SHG and SHB)

in parallel w C ;q ﬁsm{&ﬁi . i of : ta. lLnes e rther
provi ded, vvh\gr%%ﬁl 1%[1& eve @g:dﬁp%g{%iraréen{é%)i r%%%?%)%d%ﬁ%té%?%efégf t he
drive signal_(SHR SHG and SHB%luof at | east one col or_by 25 changing a

| evel (V0°to A%y FPAHSYF dQVLurte™ IR sk 3) Rt R essary ti mes

based on the information obtained fromthe adjustnent information retrieve
nmeans divided to the drive signals (SHR, SHG and SHB) for

‘respective RGB colors based on the information obtained
by the adjustment information retrieve means (4).
Preferably, the level.adjustment circuit (2B).
10 changes a level (VO to V5) of a direct current voltage
(VREF) supplied to a circuit block (21) in the circuit
{2} and proporticnal te luminance of the 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
respectivg RGB colors time-series pixel data composing
the RGB signal ({(822) 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

256 changing a level (VO to V5) of the direct current veoltage



(4) at a timng that pixel data of a different color is input to.the data
holding circuit (2A). 5 More preferably, the | evel adjustnent is perforned
by using a sanple hold signal (SS,11) for holding pixel data or a control °
signal (S4B) in synchronization with thag. A color bal ance adj ustnent

met hod of the image 10 display device of the first aspect of the present
invention is to solve the first problem above and to attain the first

obj ect, conprising a_plurality of pixels (2) including a Iig_ht emtting

el ement (EL) FOFEBhi 12F mPCesEREY of Le P rioyeedr pf nblae chibprertie (R, green
(G or 15 blur (B) in accordance with an input drive signal (SHR, SHG and
SHB) , i ncl udigiytad rsead pfodm obihai adjigs imént nab formatedbat ragrioveigdanen ssion
adjustnment of the light emssion element (EL); a step of changing a | evel
of an RGB sigmalaf L2 i heAer ens hoes! t@athecdri ve: sfanahs &SHR: 28 SHG
and SHB) for respective RG colors based on the information on |ight

and S by rran by R R el A0 (o T i s b xel data
Cor T ospondi ng t hor MRS @ ekaAddb) S rLefR: ABFTRISHA PR PEIR of
t he RGB Si gngl (822),.a | evel (VO to,V5) of a direct current
by using a sample hold signal (Ssn) for holding pixel
data of a control signal (84B) in synchronization with
that.
A color balance adjustment method of the image
10 display device of the first aspéct of the present
invention is to solve the first problem above and to
attain the first object, comprising a plurality of pixels
(Z2) including a light emitting element (EL) for emitting
. light of a predeterﬁined color of red (R), green (G) or
15  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 the light
emission element (3L); a step of changing a level of an
RGB signal (822) before divided to the driwve signals (SHR,
20 SHG and SHB) for respective RGEB 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 (S822) and supplying to the

25 pixels (Z) corresponding thereto.



vol tage (VREF) supplied to a circuit block (21) in a circuit (2) for
“perform ng signal processing on an image 5 signal (SIN) and generating the
drive signals (SHR SHG and SHB), and proportional to |um nance of the
light emtting element (EL) is changed. lbre preferably, a holding step
for holding for the respective RGB colors tinme-series pixel data conposing
10 the RGB signal (S22) when generating the drive signals (SHR SHG and
SHB) is included and, |n the step of changing a | evel of _the RGE sjgnal
(S22), by changi ng FReferaiey, (%@)FEQVSFerOFhGhBPEéEE gult PERL 98|Fa@e
(VREF) for necessary tinmes based on the information obtained from15 the
adj ust nent i nR@Bnaigoalr éBREeyeankawel( 4Y0atoaVvb) nofiga thakchi xekrdata of a
different color is input to the holding step, a level of the drive signal

(SHR SHG andvoﬁEB%;eof(va.t:Fb e35bp0N84CebLOL kS radh¥shedck! n2tiheihi &St aspect,
a variety of signal processing 20 is performed on the input inmage S|gnal

(SN and dri MercslONghp £SERu SHG A0 SURL,L0" pLeRBEet e choLy S

generated. In e pro ess Of genera Jus I's per?o?ned on
an i mage sj gnal (RGB SI nal (S22)) betore divided to the drive signals for
respective cofb¥ alcﬁél b 7R ege%ﬁfﬁ§%ﬁEthﬁe9HbHei§1983&ﬁaﬁ§§Ra ﬁg§e| (VO
to V5) 10 of a direct current voltage (VREF) to be supplied to a certain
circuit bl ockaxdl1$HBYheavilreropeutientlyvobt dgminance of the light

emitting element (EL) is changed.
More preferably, a holding step for holding for the
respective RGB colors time-series pixel data composing
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
lavel (VO fo 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
SHE) 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 éignal (822)) before
divided to the drive signals for respective colors. One

25 level adjustment method is to change a level (V0O to V5)



| evel correlates with | um nance of |ight emtting elenments (EL), and when
the direct current voltage level 5 (VOto V5) is changed, a |evel of the
RGB signal (S23) is changed on the output side of the circuit block (21).
The RGB signal (S23) after the [evel chgpge is divided to the drive

signals (SHR, SHG and SHB) for respective colors. 1In this processing, data
of the R@& signal is held for 10 each col or, and when a necessary nunber of

data is held, _the held data is output to,a plurality of data lines (Y)
connect ed to PF @I FNE FUEHPLOF? E?)%%dm%é)%)olib?sb%ts‘ép&t’r%.t%el y, the
tinme-series RGB signal (S23) is subjected to serial-parallel conversion,
drive signal scedBa{ISHR rSHG dnktb@HBI2¥or Thepdictéeve cotovrnt arel teaer at ed,
consequently, a plurality of pixels (Z) arranged by a predeterm ned col or

arrangenent erétvel i @trofatedPreddet ermmnetheol ofF . 1 Afhedimst iy anount of a
| evel of the direct 20 current voltage (VREF) is determ ned based on

nformalion SELAiLAD L) | Ui smas! i A HELIRar el | 01 LERL L bhen

el enents obtained In a e. Wen adjustnent of a Ti emSsi on anount
IS necessary y. O i xels of a specific _ color fromthis informtion, a
ovel or pna (% 5ed ol R ratrndhd T R SRR iR P bnGra D 1he ReB
11 signal before the conversion is changed at a timng that pixel data of
t he specific ¢vinged Omethe uitiet apigle of the circuit block (21). The

RGB signal (S23) after the level change is divided to the
drive signals (SHR, SHG and SHB) for respective colors.
In this processing, data of the RGB signal is held for

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 pixéls {Z) of the corresponding colors at a
time. Namely, the time-series RGB signal (S23) is
subjected to serial-parallel conversion, drive sighals

15 (SHR, SHG and SHB) for respective colors are generated,
consequently, a plurality of pixels (Z) 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
eleﬁents 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

26 current voltage (VREF) being proportional to the RGB



- serial-parallel conversion. Timng control- - of the level . adjustnent is -
performed by using, for exanple, a sanple 5 hold signal (Ss/H or a signal
(S4B in synchroniization wth this. An inage display device of a second
aspect of the present invention is to sghve the above second problem and
to attain the second object, conprising a circuit (2) 10 for generating
drive signals (SHR, SHG and SHB) froman input image signal (SIN; and a

plurality of pixels including a light. emtting. el enent. (EL) for

Bt ting |1 GHOTHE SERree e S St b ot S rRFRSa B dort ™% aF e ()
by being applied with the drive signal (SHR, SHG 15 and SHB) supplied for
each col or frowmshidhid reflithg Zpecifiet etpleheleiheld taf 2yhe orpPVees a
notion detection circuit (22B) for detecting notions by the inage signal

(SIN; a | evelesidi g T1 &1 r€dtitefLBn f oriehad dddigtPol | &F ethof 1 ane RGB
signal (S22) before divided to the drive 20 signals (SHR SHG and SHB) for

t he respe“”a%;ﬁ?tr&éﬂ M fbé.sﬁ‘&nﬁ’éa 694 dq Of e d N6 ML Q0N det eGll o0
obtai ned from e m)ti?on etection %icu%lit g(?28‘%; a’[r% % duty ratI%o

adj ustnment. circuit (70). for changi ng the du ratio of .a light. em ssion
Fmor 1 Re ISt sty Blan b o Sdion (S it ottt 1S5 s
col or bal ance adjustnent nmethod of the inmage display device of the second
aspect of thevigites@rits-

An image display device of a second aspect of the
present invention is to solve the above second problem
and to attain the second object, comprising a circuit (2)
"10  for generating drive signals (SHR, SHG and SHB) from an
input image signal (SIN); and a plurality of pixels (Z)
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
16 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
lavel of an RGB signal (S22) before divided teo 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) f&r changing the duty ratio of a
1ight emission time of the pixels_(Z) based on the motion

25 detection result.



invention conprising a plurality of pixels (Z) including a light emtting
element (EL) for emtting light of a 5 predeterm ned color of red (R,
green (G or blue (B) in accordance with a drive signal (SHR, SHG and HB)
generated by perform ng signal processinggon an input inmage signal (SIN),
including a step of detecting notions of an inmage to be di splayed fromthe
image signal (SIN); 10 a step of changing a | evel of an RGEB signal (S22)

before divided to the drive signals (SHR SHG and SHB) for the respective
RGB col ors based orf* t¥Felpkanfe 3t voirgnt Rethed ioh; thad 23R ep of

changing a duty ratio of a pulse for controlling a light em ssion tine of
the |ight 15 déimntanglerisrent (e daserd ospdet def ethe grressutt. |n the
second aspect, whether an inage to be displayed is a notion picture or a

still inmage isnvdleteat esbidyr iPihen det@cdi OR; hef acaene( sy | Necihei dgi ve
signals (SHR, SHG and SHB). By changing a |l evel of the 20 RGB signal (S22)

based on the det.egt.i op .r.es , t |V, I SHR, .. SHG and
SHB) are adj uagtle%q%ér %}%le@&g’lté ye#%?erlbéo Ié) p% sgéntlJb"e%its)lllrﬁg ;%#gﬁ%ée iaglg_ht
emssion tine is changed, At_this tinme, the light emtti nl%:pfl ements (EL)
enmt |ight eRRIISFITHNGE GRIW R T¢e(RNe I EN PetR PN BRAW NGS

FIG 1 is a block diagram show ng the configuration of an organic EL
di spl ay devi cecasfrdaride Hitgnisodiren .signal (SHR, SHG and 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 the image signal (SIN);

10 a step of changing a level of an RGB signal (S822) before
divided to the drive signals (SHR, SHG and SHB)} for the
respective RGB colors based on the resu;t of the motion
détection; and a step of changing a duty ratic of a pulse
for controlling a light emission time of the light

15 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 drivg
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.



5 FIG 2 is acircuit diagramshow ng the configuratiaon of pixels in a
second enbodinent. FIG 3 is a block diagramof a display device according
to the second enbodi nent, showi ng a detailed configuration exanple of the
configurationin FIG 1 10 FIG 4 is a gircuit diagramshowi ng a first
configuration exanple of a |level adjustnent circuit. FIG 5 is a circuit
di agram showi ng a second configuration exanple of a |evel adjustnent
circuit. FIG 6 is a circuit diagramshowing a third 15 configuration
exanpl e of a level adjustnent circuit. FIG 7 is a graph show ng _

i nput -output characteristics of a driver IC. FIG 8 is a graph showi ng a
rel ati onship of an input VBRIBHeLRSCRIBTIOENCE DRAWMNGSE gani ¢ EL panel. 20
FIG 9 is an explanatory view showi ng an exanple of changes of data

arrangenent of an ipmge sigNal BIbSE MR grim 0aessing . tHd Gorlfh dnsr Phph
showing |-V characteristics of organic EL el enents for explaining changes

over tinme. Fl.G i r L 0Q- e v, ti 4
| um nance of %o?frga!arhi% ljl3§e ?%n@%f&%%ﬁ%%ﬂggoﬁso%g% é‘ﬁ%‘g{%&?ﬂtbi rcuit
di agram showing a circuit for voltage detection in a third enbodi nent.

FIG 13 i 8 a bl ock di%gram $iviite diagram showing the

configuration of pixels in a second embodiment.

FIG. 3 is a block diagram of a display device
according to the second embodiment, showing a detailed
configuration example of the configuration in FIG. 1

10 FIG. 4 1is a circuit diagram showing a first
configuration example of a level adjustment circuit.

FIG. 5 is a circuit diagram showing a second
cdnfiguration example of a level adjustment circuit.

FIG. 6 is a circuit diagram showing a third

156 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 orgaﬁic 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



5 configuration of a |evel adjustnent circuit capable of.. performng. .. ..
correction of higher accuracy. FIG 14 is a circuit diagramshow ng a first
configuration exanple of a circuit relating to level adjustnment in a
fourth enbodinent. 10 FIG 15 is a circuify di agram show ng a second
configuration exanple of a circuit relating to level adjustnment in a
fourth enbodinment. FIG 16 is a circuit diagram showi ng the configuration
of acircuit relating to_level adjustnent 15 in a fifth enbodinment. FIG
17 is a ci rcui‘t’mﬂ?%’éﬁg%n?gh%ﬁ?%@l?h%l' RURMEYEP aPf oR GPTERLRI Rt PTrel ating to
| evel adjustnent in a sixth enbodinent. FIG 18 is a block diagram show ng
the 20 configurati ofil®f Bh bF gantkréili didiheyaneshioeing a chevent hfor
enbodinment. FIG 19 is a circuit diagramshowi ng a configuration exanple

of a pixel, avblghiceddsstbiohi I aofhihdchnsadikeneontrolled. 25 15 BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON Bel ow, preferred enbodi nents of the

present invention ﬂ%_l P £xpl %f@%f Vﬁf{bfﬂ%l—?&'&fmé(’tﬁge drawi ngs. An
i mge di splay device (display) capable o

o configuration of a level adjustment ecircuit capable of
performing correction of higher accuracy.

FIG. 14 is a circuit diagram showing a first
configuration example of a circuit relating to level
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
configﬁration example of a pixel, a light emission time
of which can be controlled.

25



5 applying the -present invention conprises a light emtting elenent in
each pixel. The light emtting elenent is not |limted to an organic EL

el enent, but an explanation will be made on an exanple of an organic EL

el ement. As a pixel configuration and a drive systemof an 10 organic EL
di splay, there are a passive matrix systemand an active matrix system To
realize a large and precise display, in the passive matrix system an

organic EL el ement ofprach oﬂ Wﬁﬁ;ﬁr}}ﬂﬁr@ E)Ir@&lg?c um nous

| i ght instantaneously because a'lig pi xel is
made short due to an jncrease_of scan |ines that is, the nunber of pixels
in the vertical dirdetP8n)Prefarrad efRefiRaRtS Ph FRe REREERE the active

matrix system since each pixel continues to emt light over a period of
one frame, a imvegetaod pibti be dkpphapedawibb 26femsnty botdiemed. The
present invention can be applied to both of the passive matri x system and

the active medrawingysteM iAL§e, daspdad H¥Ei BB MQﬂ;plﬂgr Ec@p£bPe NBE hod of
driving by a constant current and a nethod of driving by 25 a constant

ving by “cur rent "and : of “dri
Bol o, an ex ol B 01 oF a1 RECaR b JairACReh dheibrstoa JTLEoh JRLERHy
I

mat ri x systen1£&na constant_current wl|  be nainlg,used for expl ainjng
enbodi nents. € ing element is not

ent 1n each pixel. The light emit
limited to an organic EL element, but an explanation will
be made on an example of an organic EL element.
As a pixel configuration and a drive system of an
10 organic EL display, there are a passive matrix system and
an active matrix system. To realize a large and precise
-display, in the passive matrix system, an organic EL
element of each pixel is required to emit highly luminous
light instantaneocusly because a light emission time of
156 - each pixel is made short due to an increase of scan lines
(that is, fhe number of pixels in the vertical direction).
On the other hand, in the case of the active matrix
system, since each pixel continues to'gmit 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



5 First Enbodinment FIG 1 is a block diagram showi ng the configuration of
an organic EL display device of the present enbodinent. FIG 2 is a
circuit diagram showi ng the configuration of pixels of the present

enbodi ment. 10 The display device illustridted in FIG 1 conprises a cell
array 1 wherein a | arge nunber of pixels including an organic EL el enent
provi ded at each of cross points of a plurality of scan lines in the |ine

direction and.a t}pé%@’!:ﬁtﬂe%fto ata lines in the colum direction are 15
arranged in nmatrix in a predeternm ned coI or arrangenent, and a signal

processi ng and dat e dr|ve cir connected to dat Ii es jn
accordance with ana%‘#p‘fh’ ]g‘? g?&ldrlf‘éjrn%eﬁ"l? oCPIFﬁEHbl‘FI S Jaﬁ‘@i%}fgnal
processi ng on an i nput |nage S|gnal and supplying to the 20 data |ines of
the cell arraevicaled, an rechl vyl mytobyi evs tonpby sescanstant | ¢werenti ve
(V-scan) circuit 3 connected to the scan lines, for applying a scan signal

SV to scan | iwigkl dbe anajxibgetesdi fiefl geplaitniRd émbddimeets. array 1 shown
in FIG 2, scan lines 17 X(i), X(i+l), .. connected to the V-scan circuit

3 and data lines Yigst ¥idddiment CONNected to a sanple hold circuit 2A
are wired so as to alternately cross to each other. At portions where the

. ; - _
scan |ines X(I)f >«§Ié)’1 is a block diagram showing the configuration

of an organic EL display device of the present embodiment.
FIG. 2 is a circuit diagram showing the configuration of
pixels of the present embodiment .

10 The display device illustrated in FIG. 1 comprises
a cell array 1 wherein a large number of pixels iﬁcluding
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

A 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 performing necessary signal
processing on an input image signal and supplying to the

20 data lines of the cell array 1.

AlSo,lthe 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 cross with the data lines Y(j), Y(j+l), .., respective pixels Z(i, j),
Z(i+j, j) are connected to both wirings. Each of the pixels (2) is
configured by an organic EL elenent EL, a data storage capacitor C, a thin
film transistor TRa for data input contriglling, and a thin 10 film
transistor TRo 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 axgpy e R{iiDp, transdshobtdiacd steonpested &orctibe 3CaRAl i ne X
Al so, bet ween a power source line VDL 15 shared by pixels and t he ground

line GDL is C nnec ed t EQE%E% ?Ieggnt%%%%g the fél%éfr TRb in
S

series. A gate of %%e 9 3 Ri'tporn
connection of the papaC|tor Q and the transistor TRa. Wil e not

particul arly F17est ¥ A2 @redth-ed gani @S EEe 2btereabal YEErass thecach
configuration that a stacked body conposing an organic fil m obtained by
stacki ng a fiosher elZttporiel damodeerd ethe oglean nhivebyX il f akiépat bnt . .
conductive layer, etc., a hole transport |layer, a |umnous |ayer, an

el ectron tgransposd &ﬁ&&rtﬁémhﬁﬁh2§1ﬁé§cft9ﬂ inkeripd | ayefebPaBEgOE S
formed on a substrate, 18 for exanple, made by transparent gl ass, etc.

d I I d f d d bod
e R U B2 PP, LA O LAY

The anode el €C C power ~source née VDL,

and a cat hode _ , . .
Each of the pixels (Z} is configured by an organic EL

element EL, a data storage capacitor C, a thin film
transistor TRa for data input controlling, and a thin
10 film transistor 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. Alsb, between a power source line VDL

15 shared by pixels and the ground liné 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

20 elemént 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

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



5 electrode-is electrically connected on the ground Iine CDt side. - -\Wen a
predeterm ned bias voltage is applied between these electrodes, light is
emtted when an injected electron and an el ectron hole are reconbined in
the lum nous layer. Since an organic EL el8enent is 10 capable of emtting

light of any of RGB colors by suitably selecting organic materials
conposing the organic film color display becomes possible by arranging

e cél

the organic ngterd 1éor?§g§n§§etr£8%P§£éﬁ£s ﬁgssreéggctlg £a4! Lnes so as

arfay configured

to make |ight em ssio
as such, for exa

pOSSi

scan |ine )«§3°$£ §%}%%€€ad%hzg%€%%§% é?%ﬁg é%)ﬁgéggﬁ¥m%ap$§§$ é(lé h;ta

line Y(j) is applied with a drive signal SHR 20 of a current (or voltage)
i n accor dancestacked heody xeThe danade Aslacteedet ist hbectuhshtlivr TRa for
controlling data input at the pixel Z(i, j) becomes an on-state, and

a

charges are idgniedted o gatBowért BeuttansisbovpilRbaMdaa &hehédansi stor TRa

by the drive signal SHR of the data 25 line Y(j). As a result, a gate
voltage ob e deansistal dfeciRPoll £ coRnCUtLANLn! PRACGREAARCE; LOCT €1 O
drain an urt

fl ows between a source an r ernore, urrent ows to
b o e e e et nl 180 5208 $00Lagd s SRRREQYSM Y

the light em

between these electrodes, light is emitted when an
injected electron and an electron hole are recombined in
the luminous layer. Since én organic EL element is

10 capable of'emitting light of any of RGB colors by
suitably selecting organic materials composing the
organic film, color diéplay 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 é scan signal SV is applied.
Also, a data 1line Y(j) is applied with a drive signal SHR

20 of a current (or voltage) in accordance with the pixel
data. As a2 result, the transistor TRa for controlling
data input at the pixel Z({i, j) 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

20 line Y(3j). As a result, a gate voltage of the transistor

a



5 pixelZ(i, j) emts light of |lum nescence corresponding to the red pixel
data of the drive signal SHR In the sane way, green pixel data can be

di spl ayed by using a drive signal SHG and blue pixel data can be

di spl ayed by wusing a drive signal SGB. 1@ In this cell, a stored charge
anount is determned in accordance with a conbi ned capacitance determ ned
by a capacitance of the capacitor C and a gate capacitance of the

transistor TRbRbeifseéndaCB@£B§n§U9ﬁ|Xcéé?é@héét¥h3¥eté gibwe sbghakn Wen
the stored charge amount i s large, a 15 light em ssion tinme is kept |ong.

The stored char amount -i s_nhornal L.y 0 _be in optimal . r e _of not
causi ng i mage b?urs an%n?llc%erl gdbe ﬁ%?F%ﬁr%rc?ﬁ?egurﬁggt gggws %o
processing and data line drive circuit in the present enbodi nent

conpri ses a s%\an}@hho@al‘énw%le%nmﬁffao@ov@ﬁ%@@rprthm sragsafirsg i mage
signals for respective colors when generating data drive signals SHR, SHG
and SHB and aTRevelomskugsémely, ctheul iglB éwittadguslemgna ERveE othe
time-series signals (hereinafter, an RGB signal) before subjected to the

sanpl i ng hol dpi &1 AL 80, §heakl 89! BYgHEVEHEC] GRITRELEEREN-8HLUSHBRAI ngl
information retrieve neans 4 for obtaining information for |1Tght efi ssion

adj ustnent a f P t i nfo natlon to the | evel, adj ust nent
circuit 2B. E%%jd%¥ﬂg éJl(?orma |o% refrrevesn 3%5 gﬁﬁ fBeL}én i nput

same way, green pixel data can be displayed by using a
drive signal SHG, and blue pixel data can be displayed by
using a drive signal SGB.

10 In this cell, a stored charge amount is determined
in accordance with a combined capacitance determined by a
capacitance of the_capacitor C and a gate capacitance of
the transistor TRb, etc. and charge supply capability by
a drive signal. When the stored charge amount is large, a

15 light 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 p;ocessing and data line drive circuit 2
in the present embodiment comprises a sample hold circuit

20 2A for temporarily holding analeg 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



5 means for inputting information given, for exanple, by an operation from
the outside for adjusting color balance fluctuated when produced.
Alternately, when level adjustnent is for preventing characteristic
deterioration of light emtting elenents0 a neans for directly 10
measuring an anount of characteristic deterioration of the light emtting
el ements, a control neans for reflecting a reference pixel to be neasured

and the masfﬁ?&'ﬁﬂét{&%%été ‘%'emJag 5'4%?& &ﬁ%iniﬁ&%n%g%ﬁl&@{.g}?re a

storage neans stored wth a |ons evel “adj ustnent val ue and
an anpunt of characterlstlc deterloratlon etc. correspond to enbodinents
of the adjusth®htt }$H5rﬂ%&§%h°?e@??%%Emﬁﬁﬁnénd4f°?hﬁrﬁﬂ}@%?ﬂnﬁ?e|nfornatlon

retrieve neans 4 is provided inside the signal processing and data |ine
drive 20 circipfornatihsn deot bee cabdvartayel, adjustmmsntecofcthenZBn The
accordance wth the above object. A configuration exanple of the

adj ust ment i nddy ISEhEHI: I Bi FbENLL IBRANSe Brikté BEanEXP| BhPele | in 0L ABGL
enbodi ments bel ow. Information S4 relating to color balance adjustnment 25

i st ment CITEUTT S8 SHTTha oo BECIBR G e T LOP bttt B0 v
of the RGB signal  based on the information S4, Second Enbodlnent
eration from the outside for adjusting color balance

fluctuated when produced. Alternately, when level
adjustment is for preventing characteristic deterioration
of light emitting elements, a means for directly

10 measuring an amount of characteristic deterioration of
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 adjustmeﬁt value and an amount of
characteristic deterioration, etc. correspond to
embodiments of the adjustment information retrieve means
4. The adjustment informaﬁion 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 S4 relating to color balance adjustment

.26 from the adjustment information retrieve means 4 is input



5 In the second enbodi ment;- a detail ed configuration of a display device.
and a nethod of adjusting color balance fluctuated when produced wll be
explained. FIG 3 is a block diagramof a display device showi ng a
detailed configuration exanple of the 10ogonfiguration in FIG 1. In the
di spl ay device shown in FIG 3, a sanple hold circuit 2A for generating a
data line drive signal and a V-scan circuit 3 are provided inside a

di splay pan together_with the cell ar 1. A, si.gn 15, processing
Ciroutt 25 an st RISt et diraRlE Yas ath tHEEe YR & out e de o
t he display panel 10. The signal processing circuit 22 perfornms necessary
digital signadbrdeeant miratch %g a4 #apret 2 okevohvef silem RGE psignal
(I'nterlace-Progressive) conversion and noi se renoval, 20 on an input inmage
signal SIN Hesadiarertid ioofwvendsiam $4mge signal (digital signal) after
signal processing to an analog signal and perforns parallel-serial
conversion. A seri gescid dand¥B mesdignal after the conversion is input to
the sanple hold 25 circuit 2A. The sanple hold circuit 2A divides the 22

S nal s SR sHo and® S8 st el rRhe T i IR e gna
sending circuit 21 and a |evel adjustnent circuit 2B and, furthernore
conpri ses a of a display device and a method of adjusting color

balance fluctuated when produced will be explained.

FIG. 3 is a block diagram of a display device
showing a detailed configuration example of the

10 configuration in FIG. 1.

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



5 digital -anal og converter-(DAC- DA converter) 23 for converting the
digital RGB signal to an analog RGB signal. |In the second enbodi nent, an
out put of the level adjustnent circuit 2B is connected to an input of a
reference vol tage VREF of the D/ A converper 23. The level 10 adj ustnent
circuit 2B switches a potential of the reference voltage VREF, for exanple,
to 6 levels fromVO to V5. The DA converter generally exhibits higher
conver si on perfol%gﬁ_nce 184S ref er nctfeo val t age vakl ye 19 he_su Iired
becones | ar géc're.r e ¢6h |gursa‘:‘in(5EL of° thé Eonver eerc%erray 5€ ° any,
but it is preferable that the output |evel changes alnost |inearly by the

ref erence voltagengtate mhiivesimiiad s $H&ur f8iq 2a¢HiSHP Qhéad™ Vdnesge

adding type DA converter is one of those having rel atively good 20
|l i nearity andheaphtihverofIheiangmiedes tz0 digranl lséndiimes exi A tC @y exrtcderss
conprise a resistor circuit conbining unit resistance R and resistance 2R

havi ng tw ce 138, d1UGH RS il cid it O RGCT FuHth&SaRC teghd:a JRSRect i ve
nodes of the resistor circuit, and a buffer anplifier, wherein 25 a

vol t age bei ng,.in .proport.ional to g co d resistance 2 I changed in
accor dancg V\ng%"r?lat%éor?r?@col Y orm or t g‘%e'svrxln crﬁoﬁlére(??creé: i tz\ggofun%r ol I ed by
an input digital signal _and the reference voltage VREF, is obtained from

an output ofREedMethatigital R SdEERd, teh aahansgog REB signal.

In the second embodiment, an output of the level
adjustmenﬁ éircuit 2B is connected to an input of a
reference voltage VREF of the D/A converter 23. The level

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 convertgr 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

26 a voltage being in proportional to a combined resistance



5 signal alnost linearly changing in accordance with the input digital
signal is output froman operation anplifier. FIG 4 to FIG 6 show
configuration exanples of the Ievel adjustnent circuit 2B. 10 In the first
configuration exanple shown in FIG 4, @&3resistor string is connected

bet ween a constant voltage VREFO and the ground potential. The resistor
string has the configuration of equivalently connecting seven resistors

ROto R6 in serqes. %é&éacfn%c&?&x?ﬁé‘e&{@ﬁ 15490 88C0.01 £L PR {J%d&‘?é“t of

connecti on between ? e “resistors of the register string. Basically, as a

result that any one of the switches furns on, one o% gotentials VO to V5
t

of the refer eHEEETRIRAGE UREE | ORI eINBY e t HAPUFt g1 patsFhPRat o
control to turn on a plurality of 20 switches SWL and still nore potentials
are gener at edandy thdaretasencdheobixgsWwREResi S\abtahheégufrom awi t chi ng
circuit 2C The switching circuit 2Cis controlled based on information

relating to cehesubabaneige aghisd Medhpl M1 er 25TEPeerbireal A, apsisgown in
FIG 3, several bits of control 24 signal S4B is generated based on

oo 8) SIS ABROLE Ly fBa0ny digusy L SESESRRLO LR CHAL 72 o
Swi tches Swm'fgpéém%fggéé{"£§bnal is output from an operation
.amplifier.
FIG. 4 to FIG. 6 show configuration examples of the
level adjustment circuit 2B,
16 In the first configuration example shown in FIG. 4,
a resistor string is connected between a constant wvoltage
VREFO0 and the ground potential. The resistor string has
‘the configuration of equivalently connecting seven
resistors RO to R6 in series. A switch SW1l is connected
15 to each of the midpoint of connection between the
resistors of therregister string. Basically, as a result
that any one of the switches turns on, one of potentials
V0 to V5 of the reference voltage VREF is output. Note
that it is possible to control to turn on a plurality of
20 switches SWl1 and still more potentials are generated in
that case.
The six switches 8W1l configure a switching circuit
2C. The switching c¢ircuit 2C is controlled based on

information relating to color balance adjustment. More

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



5 circuit 2C. In accordance with the several bits of control signal S4B; -a
switch to be turned on is switched for each color. For col or bal ance

adj ustment for adjusting production fluctuation of panels, it is possible
to 10 adjust by lowering light em ssion I2m nance of a color having high

| um nance. In this case, the potential of the reference voltage VREF at
initial setting is nade to be VO, and a potential is selected fromV1 to

V5 in accor@gmga i t [ ' k5 Sy 15
| um nance. Alterna¥g$€? ?f S p@%%? I%£¥%&s£? %ﬁ€°£%%?%%$?%fs%§n%he
reference voltage VREF at the tine of jnitial settinf to an_interlevel of,
for exanple, Wg'flbo MAFERS |1y hthenft3rdh PERTRRRERI toF T Ehett i %ol or. In
production fluctuation of panels, the 20 fluctuation width of |ight

em ssi on | uniexameldethieen B 233, fand ekagptentsel esbgnpkr@®ht s or so.

Now, when assum ng that |um nance of green (G is at a set value as

expect ed, thegotssls athd/2rdpddiei vef @iebeitey obwnoer VRRE swBtahi®y, |ight
em ssion |um nance of red (R) is lower 25 than a set value by 5% I|ight

eni ssi on lsumi 2anGe; of 2! Uy 25004 Rlanhse N BbET cAda. yatye,py 5% and
%e Eg? F%F I's %%%%%L n t%

the change step of the reference voltage Vi _ IS case, to
o0 Ut the RAOETLSSED LM noncer Lo ST Bl on e £ ELEDSS
for each color.
For color balance adjustment for adjusting

production fluctuation of panels, it is possible to

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 interlével of, for example, V2 to
raise light emission luminance for a specific color!

In production fluctuation of panels, the

20 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



5 of 6V (V2) to 6.3V (VO, which is 5% higher. Also, to adjust the B light .
em ssion |um nance, the potential of the reference voltage is changed from
the initial value of 6V (V2) to 5.7V (V4), which is 5% I ower. By
controlling the switch circuit for each @slor as 10 expl ai ned above, col or
bal ance can be adjusted. Note that tendency of the fluctuation sonetines
differs in sone colors In this case, accurate adjustment cannot be made
by using one rin shared y. ect e Sokors [.n such case,
preferably, the Ieve % adj Ust n%n?egl‘r’%%l pkf th%x%hrfap <, élel%hown
in FIG 5. In_the second configuration exanple shomn in FIG 5, three

regi ster stridgstRrrekpepragrebtage V%%Ee%%lﬂ’/elf"éol B sthike eavmect@d in

paral | el between the constant 20 voltage VREFO and the ground potential. It
is the sane asdjust tties fRrkigltondmgss adn ohuekaapte, t tind matodn tisgl seér
string is conposed of seven resistors ROto R6. Note that, in the present

exampl e, resiglanceraddpies wh1tdge £§Séﬁéﬁé‘é&sf%t&8@ﬂﬁélh&mﬁ’e by

predet er mi ned 25 conblnatlons i n accordance with productlon fluctuatlon of

26 each gol or conne t 40N ngIH drawg%fr the e reglster
. £ é@
strings a%e SWi tC é§§aft£ it fe” Va d% e po?%ntlal VO
i s determ ned. The sane conflguratlon IS applled to other potentials V1 to
V5. adjust the B light emission luminance, the potential of

the reference 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 explained above, color balance can be adjusted.

Note that tendency of the fluctuation sometimes
differs in some colors. In this case, aceurate adjustment
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 comnnected in parallel betweeh the -constant

20 voltage VREF0 and the ground potential. It is the same as
in the first configuration example that eech 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

26 combinations in accordance with production fluctuation of



5 As expl ai ned above, in the second configuration exanple, an advantage
that potentials VOto V5 of the reference voltage VREF at suitable val ues
for respective colors can be obtained. Wien the center of the fluctuation
of each color is 10 obtained in advance,26f or exanple, the configuration
shown in FIG 6 can be applied. In the third configuration exanple shown
in FIG 6, offset resistors RGR, R6G and R6B for respective colors are

connect ed i n pacl Lol o PEUNERED, 2cSUhLED: Yo ARG 1 REe 15 GrRURROLAL T 2l

Resistors R1L to R5 are connect series tween the constant potential

VREFO and the . switch SW. Also, resistors, RQL and RO2 are. connected in
series bet weefPTPR TOHSTERT %B’fjeﬁﬁ‘??a?r‘?/@lfﬁ‘é]ﬁﬁgt% R oBHEERL %Tﬂii%ﬁ“.i 20

In the third configuration exanple, since it is configured to | ower |ight
en ssi on | uni taaceabfie gotothe pokentizl a¥? ves ydatghminainaflse samehe tine
of color balance adjustnent, an output potential VO at initial setting is
fixed by a. dionsiegupotesnins Hpplhedresi sthes Bst&Rtiand RO2toNos e t hat
this configuration my be any, and 27 as shown in FIG 4, a resistor RO

may be copnected  heluegn A d&91AeNe KL Ahd NeoESt A0 1L 20 YREFO and

the potential VO may be "output from a connection poi nt e both

resistors RO and . .
example, an advantage that potentials VO to V5 of the

reference voltage VREF at suitable values for respective
colors can be obtained.

When the center of the fluctuation of each color is

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 SWZ2 and the

15 ground potential. Resistors Rl to R5 are connected in
series between the constant potential VREF0 and the
switch SW2. Also, resistors ROl and R02 are connected in
series between the constant potential VREF0 and the
ground potential.

20 In the third configuration example, since it 1is
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

25 ROl and RO2. Note that this configuration may be any, and



resistor and a connection mdpoint of the resistor R5 and the switch SW2,
and as a result that any one of the switches SWL is turned on, potentials
V1 to V5 of the reference voltage VREF a2 10 sel ected and output. On the
ot her hand, the switch SW2 is switched in accordance with a color of a

pi xel, that is, the offset resistor RGR is sel ected when red, the offset

resi stor R6GJ t #‘@n r é‘f‘% f t,. . resi Bis

sel ected Whend I%ﬁ%&gnﬁgt e 'ce%‘t g?% t e&tl]?(?)lrﬁaé?u% i%%gé% The potential s
VI to V5 is changed. To |linearly change | um nance of a pixel by a value of
t he referenc;%?et%fgé‘ VISR SERT dhbvRd nthrg (gonstank e‘f%lr"gﬁﬁ%/, 2%t put
characteristics of a driver IC including the D)A converter linearly
changes. Not eehihatotZhehvaeh Wihemay Hee | outeeut t5rom 3 ovpnhemtiemosidiointpi xel
can be controlled to a targeted value by changing the reference voltage

VREF in prospecttid ddwt . rddistdrShoovsard reel ati onship of an input vol tage
and |um nance of an organic EL panel. 25 A relationship of an application

“voltage agd 28 lurg eg%ﬁqgc}(ésr‘ %ﬁmﬂeedcéfsi%%ﬁ%'et%ﬁ@ Anaddi d crystal

| ayer- used in a curr y mal nstream L anges nonlinearly as a
whol e, while nof illustrated, and nolecul ar orignt ations of the liquid
cryst al beCOﬂE.pOlnt of an adjacent resistor and a connection

midpoint of the resistor R5 and the switch 8W2, and as a
result that any one of the switches SW1l is turned on,
potentials V1 to V5 of the reference voltage VREF are
10 selected and output. On the other hand, the switch SW2 is
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-cutput characteristics ofra driver IC
including the D/A converter linearly changes. Note that
20 even when the linearity is low, luminance of a pixel can
be contreclled to a targeted value by changing the
reference voltage VREF in prospect of that.
FIG. 8 shows a relationship of an input voltage and
lJuminance of an organic EL panel.

25 A relationship of an application voltage and



5 alnost 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
i nput -out put characteristic of an organic EL el enent alnost linearly
~change in a 10 practical range as shown igg FIG 8. Therefore, there are
advant ages that current drive is possible and the gamma correction for

i nput -out put characteristic correction is basically unnecessary on an

organic EL panel. ln.th resent. e dinent.. b sipg_the high_ 15

" bear ity of Dt Rt Sl eaRl bhat artabFop ¥l eh% ot € erderabent
wel |, col or balance adjustnent of RGB is realized by a |level adjustnent
circuit 2B ha\@¥RE a2sed nph e coRFTrouk Ly | BRlBsthgam %@éi%@%@% FhAEEeS Next ,
changes of an imge data arrangenent froma 20 signal sending circuit 21
to the cell ars@yideanllytasi agwhebatrwehibé oot oilbastnseeddj asdnent will be
explained. FIG 9(A) to FIG 9(C) are explanatory views show ng an exanple

of changes ofn@ediBOe §+O08Rtatlohdeor StRBAl | §hGESSY 88l 25chBmb MRgE si gnal
SIN input to the signal processing 29 circuit 22 shown in FIG 3 nay be

any of video sjignals, .of _a conposite.video sign Y/C signal and RGB
o el V(B AR SRl o BpE TR LIS R B 00R A VUG 21 AL

processi ng corresponding thereto, a tinme-series RGB ,
voltage range, so that an output curve of the panel is

saturated.
On the other hand, tﬁe input-output characteristic
of an organic EL element almost linearly change in a
10 practical range as shown in FIG. 8. Therefore, there are
advantages that current drive is possible and the gamma
correctioh for input-output characteristic correction is
basically unnecessary on an organic EL panei.
In the present embodiment, by using the high
15  linearity of such input-output characteristics of an
organic EL element well, color balance adjustment of RGB
is realized by a level adjustment circuit ZB having a
simple configuration using a resistance ladder.
Next, changes of an image data arrangement from a
20 signal sending circuit 21 to the cell array 1 and timing
control of coleor balance adjustment will be explained.
FIG. 9(A) to FIG. 9(C) are explanatory views
showing an example of changes of an image signal in the
signal processing.

25 An image signal SIN input to the signal précessing



-5 signal (digital signal) S22 is finally-output- fromthe signal processing
circuit 22. The digital RG signal S22 has, as showmn in FIG 9(A), the
configuration wherein 8- bit pixel data are arranged in tine series in one
line of digital data for each color. In#dl G 9(A), each of Rl, 10 R2, ...,
Gl, &, ..., Bl, B2 ... indicates B-bit pixel data. The pixel data is

subj ected to necessary processing in a driver IC then, input to the DA

converter 23 j i endi Ci & cui nvert ed anal og
RB o1 gnal _s23r bl 2 T S Pl T STkl B2 209, BRIVENGE il Pu
serial conversion (P-S conversion) is perfgrned in_the_ D/ A converter 23.
Each of the R sFYPRPSLeS sTHRP 2HEPBL: sRghaf Fhpuelf #Brh REBeglghabnel is

converted to analog serial data (signal S23) in the DJA converter 23. 20
The nunber of (Dingtdesriods tRestunaky GGsignaloandeBasparal P40By Seigahldat a
(R, &1, Bl), (R2, &, B2), ..., (R240, &40, B240) conposed of pixel data

of R G and_%uﬁ%%éﬁhﬁﬁ”é&%i@sfﬁn&fﬁgttﬂ8réfopié?tiﬁéL§@9§€§nRGBS out put
fromthe driver 1Cto the panel interface at a tinme and 25 input to a

sampl e holyd CLIGHL G oi0y VhER Al L35 Stonul g, OF 8,381P! Poligl dhs onal

Ss/H to be inp sanp hol' d Cifcu recerves pi xel
data at a tine anong the 240 serjal data (Rl, Gl,  Bl), éRQ,_GQ, BZ%2 e,
(R240, (40, ?ﬁgﬂﬁléﬁﬁP?ﬁﬁ?EP?TﬁﬁrCUlt 22. The digital RGB signal S

has, as shown in FIG. 9(A), the configuration wherein 8-
bit pixel data are arranged in time series in one line of
digital data for each color. In FIG. 9(a&), each of RI,

10 rR2, ..., Gl, 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 823,

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-
signa; input from three channel is_converted to analog
serial data (signal 823) iﬁ the D/A converter 23.

20 -The number of outputs of the driver IC is, for
example, 240. Serial data (Rl, Gl, Bl), (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,



5 sane foor a 1/3 H period (1H horizontal synchronization period) until

the next pulse input. On receiving the next pulse, the held data is

di scharged to a data line connected to R pixels in the cell array, and the
next G pixel data is received. In this way, the sanple hold 10 circuit 2A
repeats the receiving and di scharging of pixel data every tine a pulse of
the signal Ss/His applied to drive data lines in the order of RGB. Data

signals for respe t r he_ s I uhkt 2

become drive si gnalcvssﬂééERﬁ%SI—g g @]H—I}BSL 8?]h% %an%‘?jg ?gﬂﬁ gl‘gllelégrééggn?o
exanple, driving of the panel is controlled by the CPU 22a in the signal
processi ng | @2 19p¢f @ s rphiedanphe ﬁBWBl§|Bﬁéﬂ QLrFuig E%nF?Sﬁlg?ﬁnal S3
of a V-scan circuit 3, and control signals S21 and S4B of the driver IC
are out put farpiX@isd@halaﬁoaptbmesamqgglChén2§9nshrbaizdaten(3ﬂthGém

i mage signal. The control signal S4B of the level adjustnent circuit 2B

anong them i ssgene(rt £dg2 n 8he, si gnal (RPA0essRAg, | B2hesedndonolakotnat i on
S4 froman adjustment information retrieve neans 4 and output as a signal

synchroni zed 4l ke 25 30l 6.bobg $140ohoSALESL0:  DenbRYBh adkyshent

circuit 2B. e level justne circuit one o
reference voltages VRO to VRS for an R-signal s selected .in certain 1/3
H peri od (noﬂ”ﬁgfﬁikéﬁ??@lt es%ﬁﬁFepuhﬁFdlBBPFodOBfr?ﬁ%lﬁgﬁgtgy BRgh, any

one of the

pulse, the held data is discharged to a data line
connected to R pixels in the cell array, and the next G-
pixel data is received. In this way, the sample hold

10 circulit 2A repeats the receiving and disdharging of pixel
data every time a pulse of the signal Sgm 1s applied to
drive data lines in the order of RGB. Data signals for
regpective colors output from the sample hold circuit 25
become drive signals SHR, SHG and SHBE 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/s, a control

signal 83 of a.V—scan circuit 3, and contreol signals 821
and S4B of the driver IC are output from the signai

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/y to the level adjustment circuit ZB.



5 reference voltages VGO to V& for an Gsignal is selected in the next
1/3 H period and, furthernore, any one of the reference voltages VBO to
VB5 for an B-signal is selected in the next 1/3 H period. Fromthe above,
a circuit for generating a control 10 sidgnal and controlling timng is
unnecessary in the level adjustnent circuit 2B, and a small scal ed | evel
adjustnent circuit 2B can be realized. Particularly, in the configuration

of generatingp, waid aus,@ond fls Shanal s onibes] angl frocssstag | C as 15

such, the level adjustnment circuit ZB can be built Tn the signal
processing circuit 22 Als s ment f col bal ang fQr
exanpl e, baser(fatu i B % o?]bt?égeeﬁp#é@/ ave tHe sn%:'r(-ir OJE p?’o%l%c??%%g

fluctuation, other two colors can be adj usted In this case, a 20

ref er ence volltrag?e agER ol Ghdl Rewrod ol et t1RCeE5a% ehE ethemsaBRlei xed or
held in a signal sending circuit 21. Furthernore, by adjusting one col or
W th easily dhdryiperiddimharice R aidiex) | woeheao) orrsy maye bef filxed. Generation
of the timng control signal S4B for 25 level adjustnment is not limted to

the abovesexggigorded Rt &0 £devEDNEL POl asi @R grB 1BYsbE-ge84T at ed
in the CPU 22a in the signal processing IC by a rrethod of detecting a

oty zont a1 SURCMGQNILAEH of) S 140 les SHRSLS TPRSA S 1, TIRYIoALPGE EhGNE
reference voltages VBO to VB5 for an B-signal is selected
in the next 1/3 H period.
From the above, a circuit for generating a control
10 signal and contreolling 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 twoe colors may be fixed.

Generation of the Eiming control sighal S4B for

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



- 5 operation clock signals and generating a pulse to switch 'level

adj ust nent when judged that 1/3 H period is past. |In this nethod, the
generated control signal S4B also results in a signal synchronized with
the sanple hold signal Ss/H 10 Note thaB2generation of the control signa
S4B is not necessarily perforned in the signal processing ICand it may
be the configuration of generating in the level adjustnent circuit 2B or

in the adj ustdi@iMplid)f AiHBdRHtrd1etdi i ANy B ddhSadi mantndel ow,
an explanation will be nade on specific configurations of the adjustnent

i nformation rjeve ns 4 and the |evel adjustpment circuit-2B and a
control net hgﬁ r?ezlr%edifn sult ab1% o B A ety gﬂfdjo eactnée,cthos&luccf'uf as | um nance
correction for deterioration of EL 20 el enents, bal ance adjustnent of
contrast and RARGE1ND R BRIz tan FYnFREAIHEE Wt e6t9™H i n accor dance
with brightness around. Note that the point of performng the correction
on an RGB si gnadediafrgrseecheimdg-hei viirged: timagyd \e& gred lgriiids, fapuntespecti ve RGB
is the sane as that in the 25 first and second enbodi nents. Accordingly, in

the 33 epbogdjgmnits felaWcra bR arl JdHelasing WY ifiBe aanfd i@t i on
will be explained wwth reference to FIG 3 (FIG 1 in sonme cases). An
explanation qu.04nely 5 GAHdULAON Ay THYL W /H PHdd 8% past.
In this method, the generated control signal S4B also
results in a signal synchronized with the sample hold
signal Sg/u.

10 Note that generation of the contreol signal S4B is
not necessarily performed in the_signal processing IC and
it may be the configuration of generating in 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 methdd thereof suitable‘to a variety of objects,
such as luminance correction for deterioraticon 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



5 Third Enbodi-nent -In the third enbodi nent,. potential of an anode or a
cat hode of an organic EL el enent (hereinafter, referred to as an EL
voltage) is detected, and a suitable drive voltage for each of the RGB
signals based on the result 10 is outputgg The detection result of the EL
vol tage corresponds to "information relating to light em ssion adjustnent”
inthe first enbodinent. Since it is possible to always nonitor this
i nformation, | rg@ance gf tfew respegtiyg REE ﬁgl rs.can bg automatical ly
corrected in AR P h PRaTHEEP T Chat gt BPFETi €557 t he organic
EL el ement over tine. Below, the third enbodi nent will be explained by
taki ng as an eXaderakor a5kl bfbeetvrizhgednvilbboeef eberagetofFbFgahi ¢ EL
el enents and automatically 20 correcting changes over tine based on the
result. Sincé&DEgahiin Homd emends) arkn sekplinatonson ebehent s, the _
| um nance declines due to thernmal fatigue of the organic nmultilayer body
when em ttingeddMiuditidh O | dhRGRCRLIPILE baPgrddme. 25 FIG 10 is a
graph showing a current (1) - voltage 34 (V) characteristic of organic EL
el enent s %efore a”%gg%&}%ﬁmgﬂﬁﬂQCtgriStiC deterioration due to changes over
time. Also, FIG 117’'s a grap §ﬁ6mﬁng changes of | um nance of organic EL

el enents of one color. ) ‘ _
‘ In the third embodiment, potential of an anode or a

cathode of an organic EL element (hereinafter, referred
to as an EL voltage) is detected, and a suitable drive
voltaée for each of the RGB signals based on the result

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
respective 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



5 As shown in FIG 10, in the organic EL elenents after emtting light at
high lumnance for a ling time, a current flowing in the device is snmaller
conparing with initial organic EL el enents even when the sane bias
voltage is applied. This is because insida resistance 10 becones | arge due
to thermal fatigue of the organic nultilayer body and injection efficiency
and reconbination efficiency of charges are deteriorated. Therefore, as

shown in FIG , Jight, em ssion | um hanc f the elenents _decli.nes over
Cime A decl i B TR BT S EHE e i T o G amar i MEore LR o
configuration to be used, and organic EL elements of R G and B have

di fferent |ighiten RIACEHRERFEC terireatseor vt te ehaRgedf OVeFi nance
changes over tinme is different between the respective colors. As a result,
col or bal ancetfie ofAlde, BFI@ank]l is ai graph esholend ocledmsggesobver tinme. In
the third enbodi ment, an increase of a voltage applied on both ends of an

EL el ement dupyhDn@icd NGF €88§andd Ehes] dadkles r&8i siangsigs. above is
detected and color balance is corrected based on this. 25 FIG 12 is a

circuit diagram show n circuit,f 35. _t.he vol e d@%e ion. . An
adj ust rn::n_t5 i nfor rra%i"sonsq}% T ileﬁég‘fn%agfso’él 1'srf'noév}"/ne icﬁré Ei € [ serg%rrl\ﬁ gured by

three kinds of _nonitor cells of. RGEB. The nonjtor cells are provided around
a valid screcgpfter emitting light at high luminance for a ling time, a

current flowing in thé device is smaller comparing with
initial organic EL elements even when the same bias
voltage is applied. This is because inside resistance
10 becomes large due to thermal fatigue of the organic
multilayer body and injection efficiency and
recombination efficiency of charges are deteriorated.

Therefore, as shown in FIG. 11, light emission
luminance of the elements declines over time. A decline

15 of luminance differs depending on theldevice
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 détected and color
balance is corrected based on this.

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



-5 display region not used for image display inthe cell array 1 in FIG 1.
-Each of the nonitor cells conprises EL elenents ELR, ELG and ELB for
respectively emtting lights of RG, and |oad resistors RR, RG and RB
connected in series to the 10 EL el ement $35f or detecting voltages on both
ends of the EL elenents. Each of the load resistance in this exanple is
made by a thin filmtransistor (TFT), a gate of which is applied with a
constant volt : n e of each EL elenment and a source of the
TFT to be a ﬁ%g%'%§F¢%§$S?§5%§£?§gépplied with a sufficiently higher
constant voltage VB than a voltage applied to the EL el enment. The | evel
adj ust ment circui t B 2hBHETOR F R TaTma tipn  FRbEieEs drePF 4 PRI IR of

t he nunber corresponding to the colors. Each of the level shift 20
circuits conFiGesla ies¢shbiglRieddnyethede akinds cofineeti bor needpbs nefof an

EL el ement and a |oad resistor of the above nonitor cell, a differential
~anplifier AVRReHE OrTRPRhYh oA EE1ES1AP8 NAbTAGEdt AFousl Lhealesi SépeelRA tO
a non-inverted (+) input, an inverted (-) input 25 thereof is grounded via

| nput Cof Phe SR TS AR FER SAIF, PPes TR LRESS IR Ty e 0L 01T

circuit anplifies a detection voltage VDA VDG or VDB at a predeterm ned
ratio and outpiFyy 1 in FIG. 1.

Each of the monitor cells comprises EL elements ELR,
ELG and ELB for respectively emitting lights of RGB, and
load resistors RR-, RG and RB connected in series to the
710 EL elements for detecting voltages on both ends of the EL
elements. Each of the load resistance in this example is
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 lewvel shift

20 circuits comprises a resistor RA connected at a
connection midpeint 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 inve:ted (-) input

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



-5 A-swtch SWB for selecting level shift circuits is connected between
outputs of the three level shift <circuits and an input termnal of a
reference voltage of a DA converter 23. The switch SWB is controlled by a
signal S4B in synchronization with a samgke hold signal 10 S81H or a sanple
hol d signal generated frominformation S4 in the same way as in the case
of FIG 3. The anplification ratio of the level shift circuit 1is, for

exanpl e, set a val same volt n initial set val ue
RSt of o B S Yrgvaah 1 SR R adl S S LU
when there is no deterioration of the EL el enent. Note that it is on an
assunption t Isitf faranddiady ianpdifian @ andran @it helhe akfvadayshist tan

organic EL el enent for actually displaying an imge. \Wen the nonitor cel
does not det eriirandite dAnplA¥ iide 5 aletaeyi@s Bl tagpg /IR Sy @elWDBbratt her e
Is a certain correlation, the anplification ratio has to be changed by

meki ng the re§&ﬁk@bgg;ﬁgné&ukggygﬂaﬁangﬁt gpgcuit variable in accordance
with the correlation coefficient. AIternater, further level shift is 25

necessary by repla ar mntch SWB a 37 resi sf.ance | adder
circuit shown in F%GA%E% ﬁ#@?Q§ %?Ehn%w}6ﬁ¥ ttﬁuf?esgi hift

circuit becones a required reference vol t age value For the control of
maki ng t he r esinnesitedc bahvisgn outputs of the three level shift

circuits and an input terminal of a reference voltage of
a D/A converter 23. The switch SW3 is controlled by a
signal 84B in synchronization with a sample hold signal

10 8g/m or a sample hold signal generated from information S4
in the same way as in the case of FIG. 3.

The amplification ratioc of the level shift circuit
is, for exaﬁple, 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 deteriocrated in the
same way as an organic EL element for actuelly displaying
an image. When the monitor cell does not deteriqrate 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 or control of the added .resistance |ladder circuit, it is necessary to
nonitor the EL voltages VDA, VDG and VDB of organic EL elenents. It is
because a phenonenon that an organic EL el enent recovers characteristics
by itself when a non-biased state continudes for a certain long tinme 10 is
confirnmed, and deterioration characteristics become different between a
device in practical use (image display cell) and a device (nmonitor cell)
not in practical use and always applied with a constant voltage.
Therefore, | rfSztapce ladtieneeycpEr shewmphn tBIFngd t e EEGEL6vot®age i s
connected. Note that when it is guaranteed that the nonitor cell and an
i mage di spl aytl&eitlaxexdmhbplht dhetisanbedel eshDf at €1 ebal acheconds cs, the
vol t net er is not necessary. To make the characteristic change of the

moni t-or 20 G_@é#lﬁf@dtpéfe né@evéirg%?okrgp,_ll y cell as same as possible,

the nonitor cell can have the sane configurati on for exanple, as

that of the inmage in FIG 2. t his, case,

addi ti onal inage %%%I%c‘é?rf%ﬂ’?e %H%%fc’é% g?%u’h%ﬁlasw 1%: PR spl ay
25 region, and the wiring configuration is devised so that 38 the sane

bi as vol t &ge %&%‘E‘éphsof hese #dded peedrtanes nkefdemgel Brabtayitels in
the valid screen display region are dynamcally applied to the additional
i mge di spl ayneamdsayond trmsnTiedt sfhe EL voltages VDA, VDG and VDB of

organic EL elements. It is because a phenomenon that an
organic EL element recovers characteristics by itself
when a non-biased state continues for a certain long time

10 is confirmed, and deterioration characteristics become
different between a device in practical use (image
display cell) and a device (monitor cell) not in
practical use and always applied with a constant voltage.
Therefore, in FIG. 12, # voltmeter DET for monitoring the

16 EL voltage is connected. Note that when it is guaranteed
that the monitor cell and an image display cell exhibit
the same deteriorate characteristies, the voltmeter DET
is not necessary.

Tc make the characteristic change of the monitor

20 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

26 region, and the wiring configuration is devised so that




5 For exanple, a CPU 2a in the signal processing IC and other control

means average detection values of the EL voltages of the nonitor cells
and, while referring to a separately provided | ookup table, etc. (not
shown), generate a control signal for cagrolling the resistor RC 10 or
the switch circuit of the resistance |adder circuit based on the detection
val ue. By any of the above nethods, generation of a ref erence vol tage VREF
suitable to ¢ i |orat| 9n of _an el e is possible. 15
For exanpl e, Pﬁé %ﬁ%a§%é5h5$g£§ et ided ?tﬁavfna vﬁgfﬁf 5V and | i ght

em ssi on Iunlna e of 100 cd/n2 at an_ initial state is assuned to have a
VDR of 6Vzmup??éﬁFer@h?%glbﬂagﬁnﬁhﬁhcéYoPebb £/ hpeavadidt aargenars, on an
assunption that relation of light em ssion | um nance and 20 the EL vol t age
is 1:1, the ap¢plarareghomadre dfnsmecatl{fappbiéedl tanphefaadi AMhAECONMES
1.1. Consequently, the reference voltage VREF becones 6.6V and supplied to

the DA convaidgs 2BspPsl usdneat (xﬁéni‘a@rrééﬂéﬁce voltage is perforned
for each color. 25 In accordance mnth a value of the reference voltage 39

VREF generated for rgigﬁéa FKI%SIQ nal SF output fromthe

D/ A converter 23 and, fur nbre ievé? Rt JAEPE %&#? é&b and

SHB for the res ectlve colors output fromthe sanple hold circuit 2A are
an her control means average detection values of the

EL voltages of the monitor cells and, while referring to
a separately provided lookup table, etc. (not shown),
generate a control signal for controlling the resistor RC

10 or the switch circuit of the resistance ladder circuit
based on the detection wvalue.

By any of the above methods, generation of a
reference voltage VREF suitable to characteristic
deterioration of an EL element is possible.

15 For example, in the case where an element having a
VDR of 5V and light emission luminance of 100 cd/m® at an
initial state is assumed to have a VDR of 6V and light
emission luminance of 90 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



- 5 suitably changed. As a result, pixels emt light at the .sane |um nance
as that at the initial setting. Wwen using the cell exclusive for a nonitor
shown in FIG 12, adjustnent is perfornmed on an assunption that relation
of the light em ssion |um nance and the E9 10 voltage is 1:1. Nanely, in
this nmethod, only adjustnent on an assunption of |inear characteristics
can be realized. Since the EL el ement has alnost |inear characteristics

N2 min PraGkigabolisPatanos,; SULLhoLERL o LaCLaL0a) REs0DLghrdssyen by

such a net hod. eré rs em ssi on um nous

region on an actual screen, so,that the light em ssion at |ow |lumnance is
not al ways i naREPREehFOR; the BépeFPBVSFLESH 8? ePenehtrERGFEEERr i $BYRSS FIG
13 is a block diagram showi ng the 20 configuration of a |level adjustnent
circuit 2B cap@bfieivé spgnabsnBHB, nB8HE avduBHBefoor thet reapeFhével | ustrat ed
| evel adjustnent circuit 2B conprises an anal og-digital converter (ADC.

A'D convertegpldBs SuBeivt3trandtBeDsAmpoBVEALEN c32cuft! 2RkHPe25 tabl e
created by referrlng to a nonlinear characteristic 40 curve is stored in

advance 1 ry Bg}ﬂogiysi?%ﬁgs&o RE 2 g&‘é{li%d Bx Xst&ﬂlto%gﬂﬁt&@ Af:‘h!as a

condltlon |n an ed sane évicée’a noni t or

switch SWM control]ed, by a S|gn
same luminance a that at the initial setting.

When using the cell exclusive for a monitor shown
in FIG. 12, adjustment is performed on an assumption that
relation of the light emission luminance and the EL

10 wvoltage is 1:1. Namely, in this method, only adjustment
on an assumption of linear characteristics can be
realized. Since the EL element has almost linear
characteristics in a main practical use range, sufficient
effects can be obtained even by such a method.

15 Note that there is light emission on a low luminous
region on an actual screen, so that the light emission at
low luminance is not always indifferent with
deterioration of element characteristics.

FIG. 13 is a block diagram showing the

20 configuration of a level adjustment circuit 2B capable of
performing more accurate corréétion.

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

26 table created by referring to a nonlinear characteristic



5 synchroni zed with a sanple hold signal SSIH or a sanple hold signal
generated 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 means provided in the level adj tnent circuit 2B or by 10 other
control neans, while not illustrated. The detection EL vol tages VDR, VDG
and VDB are switched by the switch SW, after subjected to A/ID

conver si on, afyrwsei Hfstdwesali 5n cadvestedihythef ROMi BY. t Datd hto RGM 31,
furthernore subjected to DA conversion and 15 input as a reference voltage

VREF to the D&SONNEEE H?3che POSEIYCLLLY e @gcgrggﬁdfeigﬁ Pﬁ!%@ge ot e

correction suitable to nonlinear characteristics becones possi

that the nonitor cell. may _have the sane configuration operati on

condi tion wi taf%‘fa%%ebloal‘s%/%es% FRYFER 77 prachPRy Oﬁs‘égfﬂ' the sane way as
expl ai ned above, but as other nethod, it is also possible to create a
plurality of |ookufrksi e swil t¢ie $M Sanbrel kedi dey a gatanah S4B or dance

wi th use condition and environment of the display. As a result, color
bal ance adj ustyrerHraini sed tvabtie 4 Os@mPplachdTAl sigeaT osgit bPna Ceambre
realized. 41 Fourth Enbodi nent The fourth enbodi nent relates to col or

bal ance cor ngetd oy Jase ;e a0y esroh fﬁf&rlﬁnétf@ﬁ@@tféiéaﬁ&eceaar time

in the sane way as i'n the third enbodi nent. In

between the D/A converter 30 and the respective monitor
cells. Note that the ROM 31 is controlled by a control
means provided in the level adjustment circuit 2B or by
10 other control means, while not illustrated.
The detection EL wvoltages VDR, VDG and VDB are
switched by the switch SW4, after subjected to A/D
conversion, any one of them is corrected by referring to
the ROM 31, furthermore subjected to D/A conversién and
15 input as a reference voltage VREF to the D/A 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

26 suitable to a practical use condition can be realized.



5 the present enbodi ment, color bal ance adjustnent is perfornmed based on
an operation cunulative tine. FIG 14 and FIG 15 are circuit diagrans
showing a circuit relating to | evel adjustnent of the fourth enbodinent.
10 In FIG 14, as an enbodi nent of "the ddjustnment information retrieve
means"” of the present invention, a clocking nmeans (indicated by "TIME" in
figures) 4 is provided. The clocklng nmeans 4 can be realized by the

configuration capahg,afy %%@@ operation clock 15 frequency of, for

exanple, a mcroconputer or a etc. The |level adjustnent ci rcwt 2B

shown in FIG 14 ses .a EVA onverter, 40 for erfor
conversion on seri ﬂan%a’% ‘%{ﬁ“iﬂﬁ rlatRs IZE‘CA g%ﬁ?n% is

connected to a diffeyentlal anpllfler AWVP 20 and a level shift circuit
conposed of t¢pmeegivtntiaseRion tchRUPVdheldrerhnghavattguration as that
inthe third enbodinment, and between the level shift circuit and a DA

converter 23 4wir RS i pnaths oswes SN 4$ Donfest e d emisbdimane. | adder
circuit having any one of the 25 configurations in FIG 4 to FIG 6. The

resistance | Cﬁfj@se&&f 'Ss?irﬁeﬁfmté&iéfdowa@cé'Q@ﬁ}lséﬂ&eyﬂghroni zed

with a sanple sl gna H or a sanple hold signal generated from

| nf or mat | on S A Lhs, SETENY, 35, 10 FL G & Mgt D, ELocklqg, means 4, s

FIG. 14 and FIG. 15 are circuit diagrams showing 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 microcompﬁter or a CPU, etc.

The level adjustment circuit 2B shown in FIG. 14
comprises a D/A converter 40 for perforﬁing D/A
conversion onlserial data S4C. An output of the D/A
converter 40 is connected to a differential émplifier AMP

20 and a level shift circuit composed of three resistors RA
to RC having the same configurafion 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



5 preferably.used. This is because a nicroconputer is used. in.actual

products in nost cases. The clocking neans 4 counts a panel drive tinme and
outputs serial data S4C relating to a cunulative tinme. The serial data S4C
is sent to the DA converter 40. Here, dZ2generally used IIC 10 bus is used
for transm ssion of the serial data S4C, and a general -purpose |1C bus
conpati ble 8-bit DA converter 1is used as the DA converter 40. A voltage

converted by diect A LONVSIEL51 AN Y T4 Ss1 41 | 88! s Pkt isnd S |w§£&i1fD§A

circuit so as to be suitable 15 toa reference voltiage VREF of the
converter 23 for i gnal conversion._ The volta after the level shift

i s switched bsya?r?%ge%a%icgtsal T atFderCi? AT Y 1?%]2’:1 $19Hy TP
synchroni zed with respective sanple hold signals of RGB in the same nethod
as in the seddiftit 2Pt iRtS4 14h ddroresrr ovaw t3s ailvafi@- o3- t he reference
vol tage VREF generated for each color, an anal og RGB signal S23 out put
fromthe D/ A converfserthdl cdrabligwens=z0fs dr| we mistadngo 8HR; iSHG and SHB f or
respective colors output 25 fromthe sanple hold circuit 2A are suitably

changed. As 4Freferfsi tusdd Xehsi £Mid BdHisdayiRetNeomaitel Wi NANLE as
that at the initial setting and distortion of color balance over tine is
corrected. | rlr;[ %ecépaq_v%rcoo &étosl ’:i.rlwnrneonstaSczsausngsn.g 'fl't]ea tc]‘?lac:]‘:ing means 4
counts a panel drive time and outputs serial data S4C
relating to a cumulative time. The serial data S84C is
-sent to the D/A converter 40. Here, a generally used IIC
10 bus is used for transmission of the serial data S84C, and
a general-purpose IIC bus compatible.B—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 levei shift
"is switched by the resistance ladder circuit at the
timing of being synchrgnized 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
coutput 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



-5 mcrocomputer can count fromthe initial state till 10 years later,.the
m croconputer converts the 10 years of tine to 8-bit data for each of RGB.
Furthernore, the RGB are respectively multiplied with a deterioration
coefficient, and the result is output as,gerial data S4C. 10 Here, the
deterioration coefficient is nultiplied ecause the DA converter having
the normal configuration converts the 8-bit data, for exanple, to 0 to 5V,
and an output of the DA converter 40 at the initial state (cunul ative tine
is zero) bec@EeO}Forigglofenife IRaht VNG dhe PR YU IR RS never
obtained by nultiplying a voltage of OV. Thus, in the above exanple, for
exanpl e, thehdat erti ditad iion tdedf faedtiteintg issndnudi s pbfteibn nsif deoldre

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

det eri or at es ghe mstohas B fitelcokddeads. 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 nmultiplied. It j I Ible to
prepare a plurali tyII(r)lf € Soﬁﬁﬁvﬁaﬁoggﬁoﬁ t Wg’enRa\%s}Iﬁanﬁ?g tth(%qé%l ect data in
accordance with a use 25 condition of the display and an environnent other
than 44 fhe HETQIFEALTBH oI tHerdizomsthe rgstiftal cHire bt bhckd

adj ustnent suitable to a practical use condition can be realized. Fifth
Enbodi ment years later, the microcomputer converts the 10 years of

time to B8-bit data for each of RGB. Furthermore, the RGB
are respectively multiplied with a deterioration
coefficient, and the result is output as serial data s4c.

10 Here, the detericoration 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 OV for all of the RGB.

15 A desired voltage can be nevér obtained by multiplying a
voltage of 0V. 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 thch deteriorates the most has 5V 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 coéfficient can be mulﬁiplied. It is also
possible to prepare a piurality of lookup tables in the
ROM 41 and to select data in-accordance with a use

25 condition of the display and an environment other than



5 The fifth enbodiment relates to an inmage display device capable of
suppressi ng a power consunption while rmaintaining high contrast.
Generally, in a display device, a different inpression on contrast is
given in the case of displaying 10 a bri4gght inmage on the whole screen and
in the case of displaying a dark imge on the whole screen. In the forner
case, a high contrast inpression is given, that is, a dynanic range of

signal s see d than .an actual_range ile in t | at

o1 anal o seema i (Sl ha A eClBk el aes Ll HoLdle Taliel gomes
range of signals seens narrow._ Accordingly, by Iomerrng the contrast on an
overal | bri MIGTHRAH aFl FRlp bt i hPEafet oMt rage MAhtwvRr@t Poark

screen, a high quality imge can be naintained. To 20 put it in other way,

t he overal |l bremghtzmss of the screen is inversely related to a desired
contrast, that is, a dynamc range of signals. In a self-lum nous cell as
in an organi c EL dis@ayY Ensddicgedd 1S not transmssive to a light |like an
LCD, 25 interference of |ight by bright pi xel s around pi xel s 45 displaying

black is small and .gn i W Ian .conty an be. i
since an g’r ganic ELﬁ}:eli ggjese“]%ri)ocr'!L % a,rs when Elcijsp agifian&gl t IS

advant ageous in _terns of a power consunption conparing with an LCD
device capable of suppressing a power consumption while

maintaining high contrast.

Generally, in a display device, a different

impression on gontrast is given in the case of displaying
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 cont;ast gn 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 1LCD,

26 interference of light by bright pixels around pixels



5 display wherein its backlight is on even when displaying black. Note

that demands in conpact portable digital assistances are expected by
utilizing the | ow power consunption property, and there are strong demands
for 10 still |ower power consunption. Its4s known that |um nance is
proportional, or <close to proportional to a power consunption for |ight

em ssion in pixels conposing an organic EL display. The present enbodi nent

focuses on thjs relatiopship and 15 relates ta a contrgl .t.echni gue erein
a const ant H%Pé’&ﬁ‘(yll&gi Eﬁ.@ &5 iSieddr FutiRgt & tl'ffeg(i}/\/rﬁﬂqte{:fass\ég]een
(one screen amount of display) and when i mage signals exceeding the

t hreshol d i s dampipe olitepingd. Pdwicnasd@des drowrdgadiich Blhecaldr glaes 9y | ess.
20 FIG 16 shows the configuration of a circuit relating to |evel

adj ust nent i nifife ifiighth weiepodiinltayindg) HilaGk ,16,t dss arhweirhedjemn iof the
"adjustnment information retrieve neans" of the present invention, a

circuit 4 (indicat - i j : _Gulyadn RGB dat
(-Q%Fg% %Q-%§ﬁ% gPA Igita 4éﬂ!%%%éhgfﬂqiﬁiﬂﬁiéﬁ{ﬁﬁﬁrml ata

based on one 1 d anou : “signal 1's provided. The
oo BT A e e s % P S S E A s
the position in the figure and may be a circuit for

black.

Note that demands in compact portable digital
assistances are expected by utilizing the low power
consumption property, and there are strong demands for

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
gignals exceeding the threshold is input, display .

- luminance is lowered to the threshold or less.

20 | FIG. 16 shows the configuration of a circuit
fglating to level adjustment in_the fifth embgdiment.

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



- 5-calculating only RG | um nance signals in the sighal - processing circuit
22. The nethod of calculation may be any and, for exanple, to add an
R-signal, Gsignal and B-signal to generate a signal S4D being
proportional to brightness of 10 one field. A |level adjustnment circuit 2B
shown in FIG 16 conprises a ROM50, a D/ A converter 51 and a |evel shift
circuit. The ROM 50 stores in advance a | ookup table 15 describing a

correspondin | ati on of data indicatlng L S C t he
cal cul ation ?%éfgl"?lgri‘a{r:]diJésat%%o‘ﬁ%/g?%'eais?%n%?Pgﬁ%gﬁéacggﬁggeés%?%% I’é’ to

| ower the |um nance as | ow as possible within the range of not

det eri or at i n® cH¥IRaktS4R chnddeR Bl % abha sCHEEE PP PP dTeEE hg ¥eFgntiets of

the screen in the | ookup table, .data wherein a decline of brightness on
t he screen dughéd ccaloulankomgeieendd 4 nidthos nocessdeilly spstorded @Enot
shown control neans refers to data of the signal S4D and the | ookup table

to generate 8 todked 85 o2 5i Pohe TH §ula Didd dAd @ HS £opvested foran anal og
voltage 47 data S51 by the D/A converter 51 and, then, further converted

et X! FHAGLIRL, b, A S fomd e LeLesegip voltace
processing circuit 22,

The method of calculation may be any and, for
example, to add an R-signal, G-signal and B-signal to
generate a signal S4D being proportional to brightness of

10 one field.

A level adjustment circuit 2B shown in FIG. 16
comprises a ROM 50, a D/Aa éonverter 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 84D 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 lookup table,

data wherein a decdline of brightness on the screen due to
a blanking period in 1lH is corrected is stored.
A not shown control means refers to data of the

- signal S4D and the lookup table to generate 8-bit data

26 850. This 8-bit data is converted to an analog voltage



5 The-level shift circuit has the sanme configuration as that in the third

configuration conprising a differential anplifier AMP and three resistors
RA to RC and generates the reference voltage VREF. In accordance with a
val ue of the reference voltage 10 VREF, 47evel s of an anal og signal RGB
signal S23 output fromthe D/ A converter 23 and drive signals SHR SHG and
SHB for each color output fromthe sanple hold circuit 2A change uniformy

or at the sa not%%%@eatﬂe?z#}g%l ng& g@é]p 5 gdth&%ﬁreﬁ&{ﬁersuppressed

at a degree tert e co rast at” an excessive
power consunption is reduced. For an object of obt ai ning the sarre effects
it is possiFAYRFRD BY e tarrk ?%Jd%’é CEFFRLT t ERRWE TR afiyt &

FIG 4 to FIG 6 explained in the second 20 enbodinent. In this case, the
D/ A convert ert&ltha tderdmyvel valfams: MEREEF cbf ctiie DA\ amehvdmtervd i f t
circuit can be omtted. Also, the ROM50 is shared by a ROM (not shown)
in the sighaltyy eeessdnarei rcuit 22 shown in FIG -~ 3. 25 In this
configuration, an 8-bit data S4D fromthe 48 calculation circuit 4 is

t d k tot h | i
Leturned Back Lo LA i e SLONE L CORT Y ot dugeationn 11

control the resistance | adder circuit_ At this time, the
as that in the third configuration comprising a

differential amplifier AMP and three resistors RA to RC
and generates the reference voltage VREF.

In accordance with a value of the reference voltage

10 VREF, levels of an analog signal RGB signal S23 ocutput
from the D/A converter 23 and drive signals SHR, SHG and
SHB for each color output from the sample hold circuit 2A
change uniformly or at the same rate. As a result,
brightness of the screen is suppressed at a degree of not

15 deteriorating the contrast, so that an excessive power
consumption is reduced.

For an object of obtaining the same effects, it is
possible to use a resistance ladder circuit.shown ih any
one of FIG. 4 to FIG. 6 explained in the second

20 embodiment. In this case, the b/A converter 51 in the
level adjustment circuit 2B and the level shift circuit
can be omitted. Alsoc, the ROM 50 is shared by a ROM (not
shown) in the signal processing circuit 22 shown in FIG.
3.

25 In this configuration, an 8-bit data $4D from the



5 ROM stores a | ookup table for voltage | evel conversion to adjust the
voltage level to the reference voltage |level VREF, other than a | ookup
tabl e wherein a corresponding relation of the calculation result indicated
by the signal S4D and a voltage suitablggto | 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 CPU 22a refers_ taqo.the.twy | ooku ables and g es.a
Controi si gnePloBiatiBe Roae Podioe Batog RUABER e B CaTl 2GR &8 by 15
the control signal S4B, the reference voltage VREF of the output changes
uni formy or the shengdnProgessifongiReBit 27 shioyncdde FI6-i ght T8es GGV the
screen is also suppressed at a degree of not deteriorating the contrast
and an excesgrwe redeels ¢oNHEPRON angl gethetateds af [ g2 1r &l tto Si xt h
Enbodi ment The sixth enbodi nent relates to an i mage di splay device capable
of suppressi RYnt rBIVRheC MRSYIRENGR By iRl JTRIHAG the S§heeR b Jhber than
necessary in accordance 25 with brightness around. 49 GCenerally, in a
di spl ay degvi t he_screen has_t brd ght )en the_surrounding is. bright,
and when § nefOM, FHERRE! Ao LooRiE: £aBY o e YNGR 3 3ia Ry B g0t oh
dark screen. The present enbodinent relates to a | ow

adjust the voltage level to the reference voltage level

VREF, other than a lookup table wherein a corresponding
relation of the calculation result indicated by the
signal S4D and a voltage suitable to lower luminance as
10 low as possible within the range of not deteriorating the
contrast much in accordance with brightneéss of the screen
indicated by the calculation result. The CPU 22a refers
to the two lookup tables and generates a control signal
84B. Due to thé 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
aevice capable of suppressing a power consumption by not
making the screen brighter than necessary in accordance

26 with brightness around.



5 power consunption technique-for detecting brightness around and emtting
| i ght of necessary and sufficient |umnance by |light emtting el enents.
FIG 17 shows the configuration of a circuit relating to |evel adjustnent
of the sixth enmbodinent. 10 In FIG 17, 48s an enbodi nent of the

"adjustment information retrieve neans" of the present invention, a |ight
receiving pixel circuit 4 is provided, for exanple, on a panel side

portion of a valid &t een di splay, &g%é%]?%gi%\;%%ceéﬂe LA showy, in FIG

1 and at a position 15 capabl e of ht "anount around. The
light receiving pixel circuit 4 conprises an aorganic EL el enent _ ELI
detect i on eSS TR OHD TR Rebe oHIF DR S dELET T orAApTHTT 6280, ' The
organic EL elenment ELI is connected between the ground potential GN\D and a
positive 20 \olnrgundimpplis |daek pfa ¢heaexinpie, isNbiaired jegemicenh at he
detection resistor RD and functions as a |light receiving elenent. As a

result that tdiriorgareén FlLTheler@sdn Eldmbetahaes téPHtesrodving, Law det ection
current Id in accordance with the light amount flows to the organic 25 EL

el ement bl i Selaali r@é&ﬁﬁf%?%&%&%% neni gl sl i on

anplifier 60 conprises operation a Ier OP wherein one ends of the
el Ao KLY S SR L
luminance by light emitting elements.
FIG. 17 shows the configuration of a circuit
relating to level adjustment of the sixth embodiment.

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
ELl, detection resistors RD and RG, and a current
detection amplifier 60. The organic EL element ELI 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 EL1 receives light around, a detection current Id
in accordance with the light amount flows to the organic

25 EL element EL1 and the detection resistor RD.



5 input and inverted (-) input are connected'to both ends of the detection
resistor RD, and a bipolar transistor Q wherein an output of the operation
anplifier is connected to a base and the non-inverted input is connected
to a collector. The detection resistor RGis connected between 10 an
emtter of the transistor Q and the ground potential GND. To effectively
detect the brightness around, it is preferable to arrange relatively | ar ge

nunber of other ani il 4l 8l e M diddistypated 15
organi c EL el errent ELl ctqjo re?uce vari ac{}i (%?IJ% %eemsnt sct cf' arranged
positions. In this case, er detectlon curre an be obtai ned,
t he above vaﬂpﬁqa&}"c’aﬁnﬁ?&ll & HiRFeHE YN ﬁ""‘é{% oo"gfé't%er‘?fé]t%'ccﬁ%n

signal can be heightened. 20 The | evel adjustnment circuit 2B shown in FIG
17 has t he KEnercbiE qaraisairechsta esch rothar tand dche midmmesnds cfpri si ng
a differential anplifier AMP and three resistors RAto RC, and conprises
one level caherssAktErLRE Sl FFEresridddiged e refresrenaeramtddger) 25
VREF. 51 The det ection current Id of the Iight reception pixel circuit 4

lifled; [
is anplifje @rrmr&ﬁ]gﬂgggggﬁMfé'&nrﬁ&t@d%rmh'éhds

accordance t he eto 1%ows in Ion resistor RG converted by the

det ection . .
of the detection resistor RD, and a bipolar transistor Q

wherein an output of the operation amplifier is connected
to a base and the non-inverted input is connected to a
collector. The detection resistor RG is connected between

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 EL1 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
émbodiment, comprising a differential amplifier AMP and
three resistors RA to RC, and comprises-one level
conversion circuit for generating the reference voltage

25 VREF.



5 resistor RG and output as a detection voltage S4E from the |i
receiving pixel circuit 4. The detection voltage S4E is converted by the
| evel shift circuit to have a |level suitable to the reference voltage VREF
of the D/A converter 23 in the driver 1@ 10 In accordance with a val ue of
the reference voltage VREF, |evels of an anal og R& signal S23 output from
the D/ A converter 23 and, furthernore, drive signals SHR, SHG and SHB for
t he respective col Qs output .fromthe sanple | d €ci rLcui r e changed
uniformy or at t hg{hsear%e‘feacitel.onlémﬁsreéls% e@%l?? h%ref g %%Iéé;slteo%é%f eoq}scr een is
mat ched with brightness around and suppressed to the mininumat a degree
of not det er k¥R iy 1HE & dhtiasmPldfd et PoxEhs sFYerpohetee@fstfption is
reduced. Seventh Enbodi mnent 20 The seventh enbodi nent relates to a
t echni que of anpldgiing vdel ercarnremadion tacdierdhrsqd ayeeireso af hows oin  pi cture
or a still inmage by a notion detection and controlling light emssion in
accor dance Wik the-d@sil - r{BNHH IR, abrsbdd ths bRy Kie Vd&eadeford
di sadvantage 25 of generating inmage blurs when displaying an notion 52
picture dye to the sl response. speed, while has an vant ot
" generatin flﬁ%%lesﬁon%q%&s’ ianrpcg %ugﬁ%lgcdeas raaycIl ﬁ cegll% t%%fg% e %l%ea@}gs?rﬁl I

i mage. A cathode ray tube is not suffered fromimage blurs, but liable to
cause the light receiving pixel circuit 4. The detection

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 fesult, 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

256 of generating image blurs when displaying an motion



5 flickering. In the seventh enbodi ment, an object - is to realize

si mul t aneous pursuit of advantages of a liquid crystal and a cathode ray
tube by utilizing an existent circuit as nmuch as possible in an imge

di spl ay device having 10 sel f-1um nous ekenents. FIG 18 shows the rough
configuration of an inmage display device of the seventh enbodi nent. The
signal processing circuit 22 of the present exanple is provided with a
notion detection circuit 22B. 15 (indicated as MDET in.the fiqgure). The
signal proceBiTE BRI £o23hRAS 19" HREROBFFER T s o Vo
separation circuit used in a TV signal receiving circuit. 1In a so called
not i on adopt edeaniiage- dfnerdi gene@a tdagafdiiickering @se idase affthedsti| |
image with slow notion, 20 etc., a lum nance signal and a color signal are

separated behyeenbkr aREEhbOkaldegar sacaunacymay | @ idathieieassy afubea high
speed notion picture, adding/subtracting processing (two-dinension YC

separation) i ti el t I gl ds.1idhitdhese SeRaration

processi ng, %é Eé%uF?#%§Fﬁ§ F%g&?ggFgg%gﬁsg&%hase df?ference of color 53

signals on the sanme line are inverted by 180 degrees between fields and
gk

frames, alu €&18%gnal is extracted by adding and a color signal is

extracted by subtracting. ) )
In the seventh embodiment, an object is to realize

simaltaneous 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
cirquit 22 has a‘function of a three-dimension YCA
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 etc., 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



-5 As -explained above, the notion adoptive three- dinension YC separation

has a function of detecting notion of an imge. In the present enbodi nent,
the notion detection function is utilized. Note that any nethods nay be
used as the notion detection neans. 10 Thg | evel adjustnent circuit 2B
shown in FIG 18 conprises a switch SWb for switching the center of an

adj ust nent range of the reference voltage VREF between VREF (large) and

VREF I1) other. than th i st | adder_circuit ] f
Fa 4 Lo Fl @ BENGE (4 R e R TEh OUSTEY e ph N SR TR L he

resistance |adder circuit as a switch for switching an offset resistance
val ue as t he bafivedsn Sielshpvind FREs 6.2 | HImMiparce a3%kgn3 ol Bf f set
resistors, large and snall, are provided between the switch and a constant
vol tage (the cHetad Poteiiad and B GoB)r dighdle seventhacuddddbyent, a
switch SWb for switching the light emssion tine ratio (hereinafter,
referred to ag - dilsdati o (D. RATIO) connected to the EL display panel
10 to, for exanple, 100% as "D. RATIO 25 (large)" and, for exanple, 50% as

"D.RATIO (smal | )" i,s 54 _pr.ovided. Note .that the du ratios. are stored in
a not shéwn ROV @tsc.e’ﬁﬁ'}aéd\%ﬂ@g?mﬁ%e & RS aa%%??h‘ée s@m“f%% SWs (or

the switch SW2) expl ai ned above are differentially controlled by 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.

10 The level adjustment circuit 2B shown in FIG. 18
comprises a switch 8W5 for switching the center of an
adjustment range of the reference voltage VREF between
VREF (large) and VREF (small) other than the resistance
ladder c¢ircuit shown in any one of FIG. 4 to FIG. 6. Note

15 that the switch SW5 may be provided in the resistance
ladder circuit as a switeh for switching an offset
resistance value as the switch 8SW2 shown in FIG. 6. In
this case, two offset resistors, large and small, are
provided between the switch and a constant voltage (the

20 ground potential in FIG. 6).

in the seventh embodiment,'a_switch SWe 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

25 (large)” and, for example, 50% as “D.RATIO (small)” is



5 notion detection signal S22B output fromthe notion detection circuit

22B. \Wen the notion detection signal S22Bis at a high (H level, it
indicates that a notion picture is detected, and the switch SW selects a
VREF (large) and the switch SW selectssa VREF (small). 10 Inversely, when
the notion detection signal S22B is at a low (H) level, it indicates that
a still image is detected, and the switch SW selects a VREF (snall) and

the sw toh Syg slect s 0.0 RAIOGlaraR, Mted hat alydetse

whet her it ion prc ure o picture 1s per orrre ere
but it may be configured to detect the internediate level. In this case,
the switches SOTaRP'EWS Yavd 1t E@TI® nor e switching taps and

differentially controlled by the notion detection signal S22B. Wen there
are many 20 i nt er mitheatseriltehe |86 meshbltitsd erwidfechc @War olox dinehbeswidddh  hi gher
by that anpbunt. Note that when control of a swtch cannot be made sinply

differential gwohe e@%ﬂF HitledRiRE BN & Sdifd 11 il Teddyance. A

ref erence voltage at a value suitable to a 25 m)tlon of an inmage is

out put fr svvrt hch% 0 %el 5 %?@q_#%lﬁj_ %converter
23. In accor ance T W The va e of 1 reference voltage , levels of

the anal og R@B signal S23 output fromthe D/A converter 23 and drive
si gnal s SHR g B to 235 o gfst the motion detection signal

822B 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 8Wé 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 differentiglly controlled by the
motion detection signal S$22B. When there are many

20 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



sane rate. On the other hand, the switch SW outputs a |ight emssion tine
control signal S70 having a duty ratio suitable to the notion of the

image. A control line wired 10 in parallgh with a scan line is selected in
synchroni zation with the scan line, and the light emssion tine control
signal S70 is applied to the control line in synchronization with the scan

signal in th el |. ar ray of the ELrl?D nel 10. .15 F3G 9.is a&:a{nrceuit
di agr am i ndi g 92 SFVGREA o SPVESCT 5 xel” Spabieof
controlling a light- emssion tine. In a pixel shown in FIG 19, a thin
filmtransi stth TRe vedmeoldfedhey refegianas Valtadey(MBERf kevgightoo

emssion time and a thin filmtransistor TRd are furthernore added to the
pi xel shown itheFlaRaladg ROB dilgarsi S0y oRputs fmnadie d Mfetawerertedat a
accurmul'ation node ND, that is, a gate of the transistor TRb and the

transi stor THY fhd ARYSLAnERL HeConIRelaa: BRI 22 oAt on

m dpoi nt of the transistor c and the 56 transistor TRa and a supply line

VDL of a bias voltage. A ate of the.transist.ar .IRd .is gonnected to the
accunul at Fonorllla:é)éltl\l%.eroﬂ:l P SRS AL i B B az-gf gt icginart{euc%pl y of

uniformly or at the same rate.

On 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 contreol signal S70 is applied to the
control line in synchronization with the scan signa; in
the cell array of the EL panel 10.

16 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 contreolled 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 connectedrbetween 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



5 dat a) of conmon eI errents in FIG 2 and FIG 19 are the sane. Note that a
nmet hod of applying the bias voltage to the organic 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 voltageggthe two are 10 equi val ent. Now, a
scan line X(i), a data line Y(j) and a control line LY(i) are driven at a
Hlevel, the transistors TRa and TRc are turned on, and charges flow to

the accumul ation node to turn on the Sl T 15 .the or ani c

el enent EL eXFERSLSHRT TR ARk 3 iSypPly) rlthr &r%tg% %”r TG eEm ned
anount of charges are stored in the accunul ation node ND, the transi stor
TRd i s turnedate odndhehdrgesistoredRdn ist kenacsiad &0 &henode ND are

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

are di schar geduatnlataem acdd<degr.ee and a potential between the gate and
source of the transistor TRb becones |ower than a threshold voltage, the

transistor TRb is turned. @btfand Light, eSSl ¢aneilhe (@ oL el ement
EL stops. 25 Here EE‘thgn ec%u};)ge | engt h of the |8ht lem S(SI g,%ﬂg«; time

control sipgn S70 to be applledt the Ir I | i Y( i.s | ng, t he
st or ed ch?;trg té‘r)e ofi SOTTCTe &L PR %as%aaﬁﬁngﬂé_‘ of ]’[9?15‘ 8 e cont r ol

signal S70 is kept at a H1level, there are | arge anmount of charges to be
same. Note that a method of applying the bias wvoltage 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

20 transistors TRe and TRd. ﬁhen 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



5 supplied and di scharge of the stored charges does not progress, so that
a light em ssion state continues. However, when the pul se |length of the
time control signal S70 is short, the transistor TRc soon turns off, so
that discharging by the transistor TRd guntinues for a while 10 to shift

to an light em ssion stop state. As expl ai ned above, a pixel shown in FIG
19 is capable of controlling a light emssion time in accordance wth the

pul se maintaining ti ratlo ut rat i.o f the t co 570
15 Alight e ls“}s”:fqocnc'manterrrn ntSlo% CLneé’%or gta)nlbc led n‘%mh néc;nﬁérﬁcisl %q.le
proportional both to the duty ratio D RATIO and to |ight em ssion

| um nance L dnalgi g I9mbarihe ts-akedh shargesrate FHsFpidRd sifiHa2s As

expl ained in the second enbodi nent, when an output of the 20 drive ICis
proportional fiaxr tdwe a gfudrsanced idild atg‘ené/REﬁ;trctlhesjlqr@m S siss drerdn®AINt i S
proportional both to the duty ratio D.RATIO and to the reference voltage

VREF. In the prpseifelshadir®e e herfOtdndit: Ot i dH@bs it ascordance with
a kind of an inage. 25 When t he |nage is a notion picture, the duty ratio

58 "is set tao Srjgﬂt nd tcp hagc - Org |eonsé&[?d\;%€§§%?éod<p r}(p@ shorter

one, at tne sa e re ce voltage arge i's sel ected

to heighten |um nance and a necessary anmount of brightness of the screen
is secured. Progress, so that a light emission state continues.

However, when the pulse length of the time contreol signal
S70 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 870,

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
expiained in the second embodiﬁent, when an output of the

20 . drive IC is proportional td 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



5 Moreover, since the light emssion tine is short, a phenonenon that the
image flows and blurs at the tine of switching the screen is suppressed,
and notion picture characteristics are inproved. The notion picture
characteristics are superior to those insg hold type LCD 10 di splay device
having the duty ratio of 100% Al so, since light em ssion at the duty
ratio of 50%is not instantaneous highly lum nous |ight em ssion as in a

CRT displ ay .devicge,, resi nce i nst. fl.ickering is.als jgh.. 15 On the
ot her hand, v%hser?et%etc? %aeg}ll S aédztgcﬁ}ef %‘llrgahgte,mjt%sel .d‘utscfr[?ea?ﬁsoryi%qé]ste % be
100% and the light emssion tinme is set to the | onger_one, at the sanme

time, the rdha SRQEEARY oo WERTS TS Hidee |t deferansfervalfage

| um nance, and brightness of the screen is suppressed not 20 to be a
requi red anowll VREHO{leaargd)sd,s SHaleectidie £d hadindrien ilmiowered and a
deterioration of elements is not accelerated inorganic EL el enents, and an

unnecessary ROVEsHRAHMIUAORDF HriefUGRA s Nat e &fcdiersWd Gidig-ddie above
two controls and 25°driving the data line and control line all in 59

synchroni zatipn with a harizqntal, .or vert.i cal nchr.oni zat.j.on si gnal ,
SW t chi ng%of b?%reeoéfc')arﬁ’r oﬁlsfmiesq:%peerlfl&hnte slnsnsgt%q ;s/é./mﬁ slde’, Ss?’r#ctg' Sontrol of

the light emssion tinme requires the | ongest tinme, such as .
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 supeiior to those in a held type LCD

10 display device having the duty ratioc 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 On 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 contrel line all in



5 controlling emtting light and not emtting light in unit . of one field,
it is preferable to performagain adjustnent of the driver 1 C in accordance
with the control timng. Only by the conventional control of the Iight
emssion tinme, it was difficult to prevegy a still image 10 from becom ng
brighter than necessary, a notion picture fromblurring, or a flickering
phenonmenon from arising depending on a kind of i mges. In the present

enbodi ment, by cqnbining the control, by t ht eni.ssi.on.tinme and the
control of d%?ﬁﬁﬁgﬁl %&QIW1é¥(ﬁeﬁﬁr%ﬁ?4% ﬁ%@“ﬁﬁ &t f1ickering can
be dlsplayed on an apparatus, particularly on a conputer, etc., wherein a

moti on pi ct ureyreritrenisad tion reignak e swiiciving oA By qasytro kbtison. pi cture,
such as TV broadcast and a video image, it becane possible to 20 display a

clear inage RPertdindd NGnddenly 9RTASpAiStee spRetkbcdl o WiggdnightEl panel
and to automatically swtch display characteristics in accordance with a

SUL iR A4 Pt P& rfes%tloor{&%e/eaﬁn&' ghdiesponse speed  of

t he organic 'S not nec sary to cons atime 25 required for
ggrr:ft {:)?lt ghgg,d_;%hgq%n%ol for svmt t?é’tcgo al so e’f&ﬁ'{g é’&ﬁl'%/resu't
changi ng appar ent brlghtness and contrast on the screen and w t hout
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 péssible to
20 display a clear image by utilizing the high response
speed of an organic EL panel and to automatically switch
disgplay characteristics in accordance with a still image
and a motion picture. Due to the wvery high response speed

of the organic EL, it is not necessary to consider a time

25 required for controlling, the control for switching is



5 deteriorating irmage quality. According to the enbodi nents of the present
i nvention, effects bel ow can be obtained. First, advantages regarding costs
bel ow can be obtained. 10 Level adjustnent of various adjustnments and
controls, such as col or bal ance adjustne®f for production fluctuation of
panel s and characteristic deterioration of Ilight emtting elenents (the
first to fourth enbodi nents), suppression of excessive power consunption
and 15 deter%%i@é& f elements in accordance with brightness of a screen
(the fifth emo |rrent3p, control of brightness of a screen in accordance

wi th brightness around (the . sixth odinent), .or _control .of displa
characteristics ina&drtiide \ﬁcf“ffeoﬁfbﬁ%]l%rﬁlﬁpc]tﬁ]é‘ga % Ryman G&%%e 20
(the seventh enbodinent) is performed in a digital RGB signal S22 which is
an image si gregcdrdprrosike dtagided withaeith \fg\@?@m SIEMHREEBHG and SHB of
data lines of each color. Therefore, a level adjustnent circuit is shared
by RGB and ttheigthipesodsind scaipfasissad the tdateanoumd . w2bhdur t hernore, an
exclusive circuit, such as a DSP, 61 becones necessary in |evel adjustnent

in digitaly signaly; OE5 HhgdYuSlch, an exclusive 1Cis unnecessary and
it can be realized only by adaglI [

( ding a sifiple function to an existing IC. In
the seventh e”bom'ﬂﬂgdréidgnéé”khe embodiments of the present

invention, effects below can be obtained.
First, advantages regarding costs below can be
obtained.

10 Level adjustment of wvarious adjustments and
controls, such as color balance adjustment for productiog
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 822 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,



5 detection function of an existing I C can be used and the cost can be
reduced by that anount. Secondary, there are advantages below due to the
fact that a direct current voltage is an object to be adjusted. 10 Since
| evel adjustnent is perforned on a directél current voltage, the |evel

adj ustment can be perfornmed by a sinple circuit conposed of a resistance
| adder or a 'level shift circuit. Also, the level adjustnent is perforned

on a circuit f | e; on t . bei ng
proporti onal ?%gﬁﬁ%%lgé%§é gr%v%gs%%%%%ﬁg%i?ggﬁ%%%cféV%§%%€%?2$i§p I near

rel ati onship of the control and the result is maintained and an additi onal
non-1inear coPFeEeFeH S rw S Fhdran eEFHIEL VY ahire® T P PREEFDFITY <2 Bsi cal | y
unnecessary. Al so, 20 an organic EL elenent is used as a light emtting

el enent, thelticemarbeyrezl tasd|gnkechy eaddThgral yimpher Eune bl onvedt ages
regardi ng synchronization and controllability below Since |evel

adj ustment f ogxLotDhghat ance €0& restdth SRbédimdénBynehmepigati on with a
sanpl e hold signal to be 62 supplied to the sanple hold circuit 2A,

control of: timg SMI i in e i IS S
Parti cul arﬁ ,g%gg%%fn){’rrlo thl(?\gi(gs&gnc ro%o%%?%tjblgge%c%&g% or%%%n?lg the

synchroni zati on signal, synchronization wth
y cost can be gééhced 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 correctiqn circuit (for
example, gamma correction) is 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 controliability below.

Since levél adjustment for color balance correction

26  is in synchronization with a sample hold signal to be



5 other signals can be also attained. Al so, since the |evel adjustnment

circuit 2B is shared by RGB, control is easy. In the seventh enbodi nent,
in switching control of display characteristics suitable to a notion
picture and a still inmage, the reference&2vol tage VREF for |evel 10

adjustnment is selected in synchronization with other signals, so that
switching of display characteristics and |evel adjustnent is snooth.

Fourthly, th ' di Lo n
ool ut] on i TIPBLRETr b Rog crempfe o1 EERRAEE Ph, (UOREALL, e (EBRng,

controlling a reference voltage and an i mage qual ity adjustnent by
conbi ni ng 1 ef eF eHEEC G RAGRER ot r bR ahRival | 3gh sEm?%Eib 3F¥%e can be nade
on a display at high resolution and narrow pixel pitch conparing with the
col or bal ancerP2ot acjlstentbyntégnofoblinghsyerhsenonsty neasafison ahen
perform ng col or bal ance adjustnent only by a reference voltage wherein

the |ight enigsiplohtde SphsSESREatBon UBNGEEE s akynchdni 280565t Wwishand
wiring of a control line for each cell becones unnecessary. This becones a

arge 25 advaglage [0l eal Lzl e 2. fLSPLAYa Phelll JRLSSOLILANCHL ! NebdL

narrow pi xel prt y, there arée advantages regarding imge quality

bel ow. Comparing with conventijonal control of a light )
P ad%hstment circuit 2B is shareg by RGS, control is easy.

In the seventh embodiment, in switching control of
display characterisﬁics suitable to a motion picture and
a still image, the reference voltage VREF for leﬁel
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 narroﬁ pixel pitch.
i5 A color balance adjustment by controlling a
refefence voltage.and an image quality adijustment 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



5 emission tine, a power consunption can be reduced wthout damaging
display quality (the fifth enbodi nent) Conparing with conventional control
of alight emssion tine, optimal inage display can be performed in
accordance with brightness of the surrouggings without 10 danaging di spl ay
quality (the sixth enmbodinent). It is possible to prevent effects
(flickering and image blurs) on the display quality by operation
frequency dependency,. ich.,arose in the conventional control of I|ight

eni ssion ti mR Pidibbdi ment). 15 As expl ai ned above, in ot her

i mge di splay devices according to the present invention and the col or

bal ance adj ust nenfFifdtHads theiree @nee pevaadipgsendfoarsingdd ™¥ean RGB
signal being in common with respective RG colors, one |evel adjustnent
circuit is sufifdlditgntbelbhwerefore, a 20 circuit for adjusting color bal ance
can be made conpact and sinple. Also, it is not necessary to adjust in

synchroni zati on W trRGH neOhQithaRbniies: thildHang eRHHAl JfS a alighteasy. Al so,
in other imge display devices according to 25 the present invention and

t he col or _bal ance .adj yst nent. 64 __ et hods s expl.ai ned _above l,.Qr | ance
can be af] u?t“g'd;sﬂf”! vl ad BSREntCor %Jﬁa?)csﬁngrll)a ri%rﬁﬂ}%ééi q@atgjé) 0

i mage display of a notion picture, etc. with a_high speed novenent in the
same way as damaglig\ge display quality (the fifth odiment)

Comparing with conventional control of a light
emigsion 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, thch arose in the conventional
controcl 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_beind 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. Also, 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



5 Therefore, a circuit for the col or bal ance adjustnment can be configured
conpact and sinple conparing with the case of perform ng bal ance

adj ustment for each color. In the case of a notion picture, when the duty
ratio of alight emssiontine is contrghled in an intermedi ate suitable
10 range, blurs and flickering of inmages do not arise. On the other hand,
col or bal ance can be adj usted by changi ng t he duty ratio of the |ight

em ssion tine | case di s till ! nthe case of a
still image™ ettg’l?c{]sn‘a CB% osl k?lon % F3 €95 even when
the duty ratio becorres con5| derabl y Iar e Inversel y, even when the duty
ratio becorre@dﬂd}%ﬁ%rlablkﬁv%lmdjuﬁm%]@@ﬁ\gth% RER lansdld ioh ¥R i nage as
in a notion picture. Wien the duty ratio of the light emission tinme is
wi del y changethsen dftisdaghatigegplafy aofird e tviodr aofiectdbrey etdr iwietlcwrrent (a
drive signal) to be applied to the light emtting elenents can be

suppressed f qf; drhalp AP Wl vernCah De UG CORS) &l -t Fod@sult, it is
possi bl e to suppress characteristic deterioration of Iight emtting

el enent s WI eI chan i n dr| e S nal vel 04 nglease
of wast ef I 6:n urfbt$o ,%6%}}9 ey all%éd aablgve co‘?ﬁ'I al Ance
adj ustnents sui tabl e respectlvel y to a notion picture and a still i mge

can be real i &l configrad it idkbitimgle 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 tiﬁe 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.



The present invention can be used in an inmage display device wherein - - -
pi xel s have a light emtting elenent for emtting light in accordance with
~an input lumnance level. 10 66 CLAIM5S 1. An inmage display device,
conprising: a circuit (2) for generatingedrive signals 5 (SHR, SHG and
SHB) froman input image signal (SIN); a plurality of pixels (Z) including
alight emtting elenent (EL) for emtting |light of a predeterm ned color
of red (R, green (G ar blue (B) h bein | i i j ive signal
(SHR, SHG and SHB) estﬁolp J‘lneeé f’%bro eac hc%loc%or réor‘r?ﬁg%\éalcyhcsf@&%??g (2); an
adjustnent information retrieve neans (4) for obtaining inforpmation

rel ating to |SHHakhs seppchiekt nfgnta drotien Pighiremadidgskthent (EL);
and a level adjustnment circuit (2B) provided in 15 said circuit (2), for
changi ng a | evelgefcan HCBsilgimdd . (S22) before divided to said drive
signals (SHR, SHG and SHB) for respective RGB col ors based on said
information obtained by said adjustnent information retrieve neans (4) 20
2. An inmage display device as set forth in claim

5 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



‘1, wherein said level adjustment circuit (2B) changes a level (VOto V5)
of a direct current voltage (VREF) supplied to a circuit block (21) in
said circuit (2) and 25 proportional to |um nance of said |light emtting
element 67 (EL) . 3. An inmge display d&fice as set forth in claim 2,
conprising 5 a DA converter (23) for performng digital- anal og conversion
on said RGB signal (S22); wherein said adjustnent information retrieve
means (4) retrieves said information celkamMsng to changes over 10 tinme for
each of RGB colors; and said | evel adjustnent 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 adjustnent

in claim 2, further combl SRS SERIAY 45V e u R RO Tor
connecting 20 by each color said plurality of pixels (Z) repeatedly
arranged by a predetern mediauiwirt atdlafpemeranerafeding dltidyehdidgng i rcui t
(2A) for holding for the respective RG colors tinme-series pixel data
b (SHR, SHG and SHB) from an input image signal (SIN);
a plurality of pixels (Z) including a 1ightl
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
{822) before divided to said drive signals (SHR, SHG and
SHB) for respective RGB colors based on said information
pbtained by said adjustment information retrieve means
{4} .
20
2. An image display device as set forth in claim
i, whefein 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



conposi ng sai d RGB Si gnal (822) and outputting the pixel 25 data held for

the respective colors as said drive signals Il 68 (SHR, SHG and SHB) in
parallel with corresponding plurality of said data lines (Y); wherein said
| evel adjustnent circuit (2B) adjusts agpevel of said drive signal (SHR
SHG and SHB) 5 of at |east one color by changing a level (VOto V5) of
said direct current voltage (VREF) for necessary tinmes based on said
information o taBi ned fromsaid adjustnent information retrieve neans (4)

at atimngt pi xel data of a different color is input to said data
holding 10 circuit (2A). S. An inmage display device as set forth in claim
4, wherein a control signal input to said |level adjustnent circuit (2B)
for changing a level (VOto V5) 15 of said direct current voltage (VREF) is
in comon with a sanpl e Awlithasjed il sf1S8/ WeFiote contaot | fowgtisaind alstian
holding circuit (2A). 6. An image display device as set froth in claim 20
4, wherein aé:orgdgngirlsglg{&l input to said level adjustnent circuit (2B)
for changing sai [l rect current voltage is a signhal (S4B) in
Synchronigation wiih a SO AONLAANald St E Il ofoGong i el ¢

analog conversion on said RGB signal (S22);

wherein

said adjustment information retrieve means
(4) retrieves said information relating to changes over

10 7time fof 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'obtéined 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 (2Z) 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

- 25 data held for the respective colors as said drive signals



25 69 7. An image display device as set froth in claim- 1, wherein: said
adjustnent information retrieve neans (4) and said | evel adjustnent
circuit (2B) conprises 5 a detection neans for detecting a value changing
along with | um nance of pixels (Z) frompgxels (Z) of each color; and a
menory neans (31 or 41) for storing correspondence of said changi ng val ue
and a level 10 adjustnent anount of said RGB signal (S22). 8. An inmge

di spl ay devi c S fro inclaim_ 1, er.ei.n sai [ US nt
i nformation r e %&ﬁ}s%{%} % né)asraai]l&el e\fé%hadﬁoﬁlsﬁ%%%n%?ﬁ%ui t (2B)

conprises 15 a clocking neans for counting an accunulated |ight em ssion
time of the Fibdaadity) ofamdigd Wy Vifens(Y?31 or 41) for storing
correspondence of said accunulated light em ssion time and a |evel

adj ustnent val ue of sai dwReBedingralid $2%pl =220udtmamt mageuditsplZB) devi ce
as set froth in claim 1, wherein said |light emtting elenment (EL) is an

organi ¢ el eglyild nEIGRABe df Thli LA G RIRIEN(SHRZS SHE Y igmme
di spl ay devi ce,” conprising: 70 '

5 of at least one color by changing a level (V0 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

data of a different color is input to said data holding

10 circuit (23).

5. An image display device as set forth in-claim
4, wherein a contrel 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 (Sgm) 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 (84B) in synchronization with a
sample hold signal (Sg;) for controlling said data
holding circuit (2a) .

25



a circuit (2) for generatl ng - dr| ve- si gnal S- (SHR SHG and SHB) from an |nput
image signal (SIN); and a plurality of pixels (Z) including a |light
emtting elenent (EL) for emtting light of a 5 predeterm ned col or of red
(R, green (G or blue (B) by being appkhed with said drive signal (SHR
SHG and SHB) supplied for each color fromsaid circuit (2); wherein said
circuit (2) conprises a notion detection circuit (22B) for 10 detecting
notions by said i mage signal (SIN) a level adjustnent circuit (2B) for
changing a level df- an igageal 1(%‘2‘?)1’ BEFE dSvisRdd iRt ddaiR
signals (SHR, SHG and SHB) for the respective RGB colors based on a result
of the notiornl dettestaion: obtained 15 from said notion detection circuit
(22B); and a duty ratio adjustnment circuit (70) for changing the duty

ratio of a light em ssiondilRdfusticht RineRJrmaltdorbasad-iafyd eeay i on
detection result 20 11. An image dlspl ay device as set forth in claim 10,

wher ei n sald Ci | e NQ 1o V5) of a
di rect curren %'}Cg;ge%%el cba o%%ﬁ?cﬁz%) ()T/&{cgf(]g %% in said
circuit (2) and proportional to Iumnance of sald light emtting 25
element (BEL). 71 12. An3d fsfediom RpageyitoF lg'ﬁtéh‘{aﬁ-‘{é} aim

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 (Z); 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 (522).
20
9. An image display device as set froth in claim
1, wherein said 1i§ht emitting element (EL) is an organic

electroluminescence light emitting element.

25 10. An image display device, comprising:



10, wherein said light emtting elenent (EL) is an organic

el ectrol um nescence light emtting elenent. 5 13. A col or bal ance

adj ust rent method of an inage display device, conprising a plurality of
pixels (Z) including a light emtting elféenent (EL) for emtting |ight of
a predetermned 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 relatdiRQuiQ (bl 9, 2Pt A 13 UBLiNRNsiQfn-3ai d |1 ght
em ssion elenment (EL) ; 15 a step of changing a | evel of an si gnal

(S22) before divided to sai rive signals ((SHR_SHG and . S for
respective RC%%F%)’I Oc_ﬂ-gé t?e&cgc?q"@ﬂ %0(5“ ia%'f dﬂ'ﬁi‘f’i o2 $igt e i orfnd

adj ustnment; and a step of generating said drive signals (SHR, 20 SHG and
SHB) by dividing for thear ®predivey of piselismel2)samadsidiingla ddit
conposi ng said RGB signal (S22) and supplying to said pixels (2)

corr espondi ngriitetiaig .elkdnerk c@Igr foad amde: tadjgistinghnt setadhod of an i nmage
25 display device as set forth in claim13, wherein 72 in the step of

changi ng g | gyelydiie 5aifb REIULW e Yr) 2 ] (O 40 Mle Ofp)a Bl r eCt
current voltage (VREF) supplied to a circuit” block (21) in a
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 RGBAsignal (822) 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 adijustment 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 proportional to luminance of said light emitting

25 element (EL).



circuit (2) for performng signal processing on an imge 5 signal (SI'N)y and
generating said drive signals (SHR, SHG and SHB), and proportional to

| um nance of said light emtting elenent (EL) is changed. 15. A color

bal ance adj ustnent nmethod of an inmage 1G1ldi splay device as set forth in
claim 14, including a holding step for holding for the respective RGB
colors tine-series pixel data conposing said RGB signal (S22) when
generating said drive signals (SHR, SHG and SHB); 15 wherein, in the step
of changing a |evel of said R& signal (S22), by changing the level (VOto

V5) of said direct, current .volta REF), far necessary. tines_  based on
said information obtai neg‘“f rlgf?ig?a%sg%{jal}’stdr?éﬁtce i osreﬁf-htfioc]):r%:hr etr ich\?ngrreans
(4) at a timng that pixel 20 data of a different color is input to said
hol di ng st ep,10.a Yharginfsaid dighly eml iHdg (SHmersHdidbnd iSHB™ of at | east
one color is adjusted. 16. A color bal ance adjustnent nethod of an inage
25 di spl ay detgamias slicmrituminestdaice 13 givihesme e itly dlwenegitep of
retrieving information relating to said |light em ssion adjustnent includes
a step of sdetecting a val ue changing along wth | um nance of pixels (2)
frompixels (Z) of the 5 respective colors; and

13. A color balance adjustment method of an image
display device,.comprising a plurality of pixels (2)
including é light emitting element {(EL) for emitting
light of a predetermined color of red (R), green (G) or

10 Dblur (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 respéctive colors time-—
series pixel data‘compdsing said RGB signal (822) and

supplying to said pixels (Z) corresponding thereto.

14. A color balance adjustment method of an image

26 display device as set forth in claim 13, wherein



a step of -determning a‘level adjustnent anount- of-said RGB signal (S22) -
fromsaid changi ng value based on correspondence of said changing val ue
and a |evel adjustnent anount of said RGB signal (S22) obtained 10 in
advance. 17. A col or bal ance adjustnment method of an image display device
as set forth in claim13, wherein the step of retrieving information
relating 15 to said |ight em ssion adjustnent includes a step of counting

an accunul ated light e Si i i; xel - qa >
determning a | evel adj E]% rrlrisﬁr)lltg %lr‘%o nt%tf %?gggiléaRéBﬁéi)vg%aﬁ%( %%29 g%g'm t he
current accumul ated 20 |ight em ssion tinme of the pjixels (Z) based on the

f .
cor r espondencd BRI ¢ A ecdmbeyedd (V% émlssfor Girectarif@y evel
adj ust mrent anount of said RGB signal (S22) obtained in advance. 25 18. A

col or bal ancercddjagst nRE Firetswpepldfedartd mage redi tdibdplcky (@6Vi ée &s set forth
in claim13, wherein said light emtting elenent (EL) is an organic

el ectrol um nesgerge | (2ghttaMddrifRgnah@Miignal o seany dlanatage
adj ust mrent method of an image di splay device, conprising a plurality of

pixels (2) i i | i i L1 | . f, it td i-ght of
a predet ergm' r?g?nc%gl 3%1?%‘) F gl P%?’Te%‘r%g‘ﬁe (S é)q%f;dr(l@e) sighall (EH@Q’ SEGg
and SHB), and propertional to luminance of said light

emitting element (EL) is changed.

15. A color balance adjustment method of an image

16  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 (822) 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 (V0O to V5)
of said direct current voltage (VREF) for necessary times
based on said information obtained from said adjustment.
information retrieve means (4) atra 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 c¢laim 13, wherein



blue (B) 'in accordance with a drive signal (SHR, SHG and 10 HB) generated

by perform ng signal processing on an input inmage signal (SIN), including:
a step of detecting notions of an image to be displayed fromsaid i mage
signal (SIN); a step of changing a | evel 7df an RGB signal 15 (S22) before
divided to said drive signals (SHR, SHG and SHB) for the respective RGB
colors based on the result of said notion detection; and a step of

changing a duty ratio of p 0 ] i E Lght enLssi time of
cai -1 ght 20 o ting el SRoatoPEPT Baconsar g A AT e B P st TS 20, A
col or bal ance adjustnent nethod of an_image . display device as set forth in
clai m 19, whéeis?ich gl ts @I S5 Ah FgHs e te 8IS L9H®Sai d RGB 25 si gnal
(S22), a level (VOto V5) of a direct current 75 voltage (VREF) supplied
to a circuit block (21) ens&epcifcdetet2infor pelfier phagasngnalopgocessi ng
on an image signal (SIN) and generating said drive signals (SHR, SHG and
SHB), and pr aaH i19RAhaned WH pAKea sOf (z3aifdon ghked senizht bfiy telkeerment (EL)

i s changed. 21. A color bal ance adjustnent nethod of an image display

devi ce asxset forth.i [ 0,..lyncluding a holding step for holding for
5 .E 6&&8%‘% J?é% and! aing 9 p T di ng
-the respectlvgégf Colors ‘time-series pi xel data conposing said RGB
a step of determining a level adjustment
amount of said RGB signal (822) from said changing value
based on correspondence of said changing value and a

level adjustment amount of said RGB signal (822) obtained

10 in advance.

17. A color balance adjustment method of an image
display device as set forth in c¢laim 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 (822)

obtained in advance.

25 - 18. A color balance adjustment method of an image



signal (S22) when generating said driving signals (SHR, SHG and SHB);

wherein, in the step of changing a level of said R@G signal (S22), by
changing the level (VOto V5) 15 of said direct current voltage (VREF) for
necessary tinmes based on said information4obtained from said adj ust nent

i nformation retrieve neans 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 |east. 20 one .qlor..is adjusted., 2 ‘ -bal ance
adj ust nment rrecflhsfa‘a Oger}’ JI'|cr?ag‘_’leS i 1'_'sg%oarythdelvrf céel%zlén glegf’ f%’ &ﬁé‘iﬁ{nq_{ 1%? m 19,
wherein said _light emtting element (EL) is an organic 25

el ectrol um nésd e YrHme mhansiyt of ftS an organic

electroluminescence light emitting element.

5 19. A color balance adjustment method of an
image display device, comprising a plurality of pixeis
(Z) including a light emitting element (EL) for emitting
light of a predetermined color of red (R), green (G) or
blue (B) in accordance with a drive signal (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 (822), a level (VO to V5) of a direct current
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15

20

25

75

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 pixél data composing said RGB
signal (S22) when generating said driving signals (SHR,
SHG and SHE} ; |

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 1is 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.



