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DISPLAY DEVICE COMPENSATING FOR COLOR 
IRREGURALITY BETWEEN PIXELS 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field of the Invention 

[0002] The present invention relates generally to a display 
device including a matrix of light-emitting elements Which 
are selectively turned on and off to display a still and a 
moving picture, and more particularly to a display device 
designed to compensate for differences in luminance and 
chromaticity of light betWeen pixels for producing high 
quality images Without irregularity in color over the Whole 
of a screen. 

[0003] 2. Background Art 

[0004] There are knoWn display units Which change the 
brightness or luminance and chromaticity of light produced 
by a discharge tube, a CRT, or an array of point sources such 
as light-emitting diodes (LEDs) each de?ning a pixel on a 
screen in response to an image signal to form a still image 
or a moving image. 

[0005] LEDs used as light sources de?ning pixels of a 
screen are superior in reliability and lifetime to the discharge 
tubes and CRTs and are employed, especially as pixels on a 
large-siZed screen in recent years. For example, a display 
unit is knoWn Which de?nes a screen With a rectangular array 
of pixels each made up of primary color LEDs: red, green, 
and blue LEDs and modi?es the luminance of light emitted 
by each of the LEDs in response to an image signal to 
produce a full-color still picture or moving picture. 

[0006] The color of each pixel of the picture is produced 
by controlling the brightness of the primary color LEDs in 
given proportions. HoWever, even When the same brightness 
level signals are provided to the LEDs, a difference in 
chromaticity may arise on the screen, Which Will lead to 
irregularity in color of the image, resulting in a decrease in 
image quality. 
[0007] FIG. 8 shoWs the CIE 1931 standard colorimetric 
system (XYZ). As can be seen from the draWing, even When 
LEDs of the same color are actuated, irregularity in color of 
light emitted from the LEDs is visually perceived because of 
a difference in chromaticity betWeen the LEDs. Speci?cally, 
an increase in the chromaticity difference betWeen the LEDs 
Will also cause a difference in chromaticity betWeen pixels 
each consisting of the LEDs of primary colors to be pro 
duced. 

SUMMARY OF THE INVENTION 

[0008] It is therefore a principal object of the invention to 
avoid the disadvantages of the prior art. 

[0009] It is another object of the invention to provide a 
display device Which is designed to compensate for at least 
one of differences in luminance and chromaticity of light 
betWeen pixels for producing high-quality images Without 
irregularity in color over the Whole of a screen. 

[0010] According to one aspect of the invention, there is 
provided a display device. The display device includes: (a) 
a screen de?ned by a matrix of pixels on Which an image 
represented by an image input signal is to be displayed; (b) 
?rst light-emitting elements one for each of the pixels, each 
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of said ?rst light-emitting elements being actuated to pro 
duce light of a ?rst color in a corresponding one of the 
pixels; (c) second light-emitting elements one for each of the 
pixels, each of said second light-emitting elements being 
actuated to produce light of a second color different from the 
?rst color in a corresponding one of the pixels; and (d) a 
light-emitting element controlling circuit responsive to the 
image input signal to control actuation of each of said ?rst 
and second light-emitting elements to form the image on 
said screen, said light-emitting element controlling circuit 
actuating said second light-emitting element in each of the 
pixels to visually mix the light of the second color With the 
light of the ?rst color produced by a corresponding one of 
said ?rst light-emitting elements in a given proportion to 
minimiZe a difference in chromaticity of the lights of the ?rst 
color betWeen the pixels. 

[0011] In the preferred mode of the invention, the light 
emitting element controlling circuit also actuates said ?rst 
light-emitting element in each of the pixels to visually mix 
the light of the ?rst color With the light of the second color 
produced by a corresponding one of said second light 
emitting elements in a given proportion to minimiZe the 
difference in chromaticity of the lights of the second color 
betWeen the pixels. 

[0012] Third light-emitting elements may be provided one 
for each of the pixels. Each of said third light-emitting 
elements is actuated to produce light of a third color different 
from the ?rst and second colors. The light-emitting element 
controlling circuit actuates said second light-emitting ele 
ment and said third light-emitting element in each of the 
pixels in a given luminance proportion to minimiZe a shift in 
chromaticity of the light of the ?rst color produced by a 
corresponding one of the ?rst light-emitting elements from 
a reference one. 

[0013] The light-emitting element controlling circuit is 
responsive to the image input signal to produce reference 
pulse signals each for actuation of one of the ?rst light 
emitting elements for producing the light of the ?rst color at 
a given luminance speci?ed by the image input signal. Each 
of the reference pulse signals has a Width specifying a 
duration of emission of the light from a corresponding one 
of the ?rst light-emitting elements and a height that is a 
function of a value of current for excitation of the one of the 
?rst light-emitting elements. The light-emitting element 
controlling circuit stores therein correction factors each 
required to substantially compensate for a shift in chroma 
ticity of the light emitted from one of ?rst light-emitting 
elements from a reference one and produces correction pulse 
signals based on the correction factors each of Which is 
applied to a corresponding one of said second light-emitting 
elements to produce the light of the second color, thereby 
minimiZing the difference in chromaticity of the lights of the 
?rst color betWeen the pixels. 

[0014] The light-emitting element controlling circuit may 
produce the correction pulse signals each of Which has a 
Width substantially identical With the Width of a correspond 
ing one of the reference pulse signals and a height deter 
mined based on a corresponding one of the correction 
factors as a function of the shift in chromaticity of the light 
from the reference one. 

[0015] The light-emitting element controlling circuit may 
alternatively produce the correction pulse signals each of 
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Which has a height substantially identical With the height of 
a corresponding one of the reference pulse signals and a 
Width determined based on a corresponding one of the 
correction factors as a function of the shift in chromaticity 
of the light from the reference one. 

[0016] The light-emitting element controlling circuit may 
output each of the correction pulse signals in a given time 
sequential relation to output of a corresponding one of the 
reference pulse signals. 

[0017] The light-emitting element controlling circuit may 
also correct each of the reference pulse signals so as to 
substantially eliminate a difference betWeen a luminance of 
the light emitted from a corresponding one of the ?rst 
light-emitting elements and a target one. 

[0018] The light-emitting element controlling circuit may 
produce the correction pulse signals based on the correction 
factors Which are applied to said second and third light 
emitting elements in a corresponding one of the pixels to 
produce the lights of the second and third colors, thereby 
visually shifting the light of the ?rst color to the second and 
third colors to minimiZe the difference in chromaticity of the 
lights of the ?rst color betWeen the pixels. 

[0019] The light-emitting element controlling circuit may 
correct each of the reference pulse signals so as to substan 
tially eliminate a difference betWeen a luminance of the light 
emitted from a corresponding one of the ?rst light-emitting 
elements and a target one. 

[0020] Each of the ?rst color, the second color, and the 
third color is one of red, green, and blue. 

[0021] Each of said ?rst, second, and third light-emitting 
elements may be implemented by a light-emitting diode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The present invention Will be understood more 
fully from the detailed description given hereinbeloW and 
from the accompanying draWings of the preferred embodi 
ments of the invention, Which, hoWever, should not be taken 
to limit the invention to the speci?c embodiments but are for 
the purpose of explanation and understanding only. 

[0023] 
[0024] FIG. 1 is a block diagram Which shoWs a display 
device according to the present invention; 

In the draWings: 

[0025] FIG. 2 is a plan vieW Which a screen of the display 
device in FIG. 1; 

[0026] FIG. 3(a) shoWs a reference PWM signal to actu 
ate each LED; 

[0027] FIGS. 3(b) and 3(c) shoW examples of modi?ed 
reference PWM signals for adjusting the luminance of light 
emitted from each LED; 

[0028] FIG. 4(a) shoWs an example of a reference PWM 
signal for actuating a green LED; 

[0029] FIGS. 4(b) and 4(c) shoW examples of correction 
PWM signals to actuate a red and a blue LED for compen 
sating for a shift in chromaticity of light emitted from the 
green LED in FIG. 4(a) from a target one; 

[0030] FIG. 5(a) shoWs a second example of a reference 
PWM signal for actuating a green LED; 
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[0031] FIGS. 5(b) and 5(c) shoW examples of correction 
PWM signals to actuate a red and a blue LED for compen 
sating for a shift in chromaticity of light emitted from the 
green LED in FIG. 5(a) from a target one; 

[0032] FIG. 6(a) shoWs a third example of a reference 
PWM signal for actuating a green LED; 

[0033] FIGS. 6(b) and 6(c) shoW examples of correction 
PWM signals to actuate a red and a blue LED for compen 
sating for a shift in chromaticity of light emitted from the 
green LED in FIG. 6(a) from a target one; 

[0034] FIG. 7(a) shoWs a fourth example of a reference 
PWM signal for actuating a green LED; 

[0035] FIGS. 7(b) and 7(c) shoW examples of correction 
PWM signals to actuate a red and a blue LED for compen 
sating for a shift in chromaticity of light emitted from the 
green LED in FIG. 7(a) from a target one; and 

[0036] FIG. 8 shoWs the CIE 1931 standard colorimetric 
system (XYZ). 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0037] Referring to the draWings, Wherein like reference 
numbers refer to like parts in several vieWs, particularly to 
FIGS. 1 and 2, there is shoWn a large display device 1 
according to the present invention. 

[0038] The large display device 1 consists of a matrix of 
display units 2 and an image signal converter 8. The number 
of the display units 2 is determined as a function of the siZe 
of a screen of the large display device 1. Speci?cally, the 
display units 2 form one screen as a Whole, as shoWn in FIG. 
2. Each of the display units 2 has a matrix of, for example, 
256 pixels 3. The pixels 3 are actuated in units of primary 
colors to form on one of the display units 2 a portion of a 
large-siZed full color image to be displayed on the large 
display device 1. 

[0039] The display unit 2 consists of a rectangular frame 
10, primary color light-emitting diodes: red LEDs 3a, green 
LEDs 3b, and blue LEDs 3c arranged on a front surface of 
the rectangular frame 10 to de?ne the pixels 3, and a printed 
circuit board 4 installed on a reverse surface of the rectan 
gular frame. The printed circuit board 4 has disposed thereon 
an interface 5, arithmetic circuits 6, and driver units 7. The 
interface 5 receives image signals outputted from the image 
signal converter 8. The arithmetic circuits 6 are provided one 
for each pixel 3. Each of the driver units 7 consists of a red 
LED driver 7a, a green LED driver 7b, and a blue LED 
driver 7c Which are responsive to pulse signals from one of 
the arithmetic circuits 6 to actuate the red LED 3a, the green 
LED 3b, and the blue LED 3c, respectively. The image 
signal converter 8 receives an image signal representing an 
image to be display on the screen of the large display device 
1 from an external device and divides it into image signals 
for the display units 2, respectively. 

[0040] The number of the pixels 3 is, as described above, 
256. The driver units 7 are provided one for each of the 
pixels 3 and each one of them consists of the three LED 
drivers 7a, 7b, and 7c. The total number of the LED drivers 
7a to 7c is 768. All the LED drivers 7a to 7c may be built 
in a single integrated circuit mounted on the printed circuit 
board 4. Each of the pixels 3 may alternatively be de?ned by 
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more than or less than three LEDs. For example, four or 
more LEDs may be used to combine three colors in various 
proportions to specify any other color. 

[0041] The image signals are, as described above, distrib 
uted to each of the display units 2 and inputted to the 
arithmetic circuits 6 through the interface 5. Each of the 
arithmetic circuits 6 converts the inputted signals into image 
signals R‘, G‘, and B‘, as described beloW in detail, and 
outputs them to the driver units 7 in the form of pulse signals 
(also referred to beloW as PWM signals) Whose Width 
de?nes the duration of emission of light from the LEDs 3a 
to 3c and height or amplitude is a function of a current value 
for excitation of a corresponding one of the red, green, and 
blue LEDs 3a, 3b, and 3c. Speci?cally, the red, green, and 
blue LED drivers 7a, 7b, and 7c of each of the driver units 
7 are responsive to the PWM signals to control the actuation 
of the red, green, and blue LEDs 3a, 3b, and 3c so that red, 
green, and blue lights may be combined in given proportions 
to produce a given colored light in each of the pixels 3. Each 
of the display units 2, as indicated by arroWs 2a in FIG. 2, 
turns on vertical arrays of the pixels 3 at intervals of 60 sec. 
to form an image visually. 

[0042] The display device 1 is designed to decrease a 
difference in chromaticity betWeen the pixels 3 to minimiZe 
the irregularity in the same color of an image displayed on 
the screen. This is achieved by adjusting the luminance of 
light emitted from each of the red, green, and blue LEDs 3a, 
3b, and 3c in a manner as described beloW. 

[0043] FIGS. 3(a), 3(b), and 3(c) shoW an example of the 
PWM signal inputted to each of the red, green, and blue 
LED drivers 7a, 7b, and 7c for specifying the luminance of 
output light. The folloWing discussion Will be referred to the 
green LED 3b as an example. 

[0044] First, a reference PWM signal, as shoWn in FIG. 
3(a), is provided to excite the green LED 3b. The pulse 
Width L1, as described above, de?nes the duration of emis 
sion of light from the green LED 3b. The pulse height h1 
represents the current value for excitation of the green LED 
3b. Next, the brightness or luminance of light emitted from 
the green LED 3b is measured. When the luminance of light 
emitted from the green LED 3b is higher than a target one, 
either or both of the emission duration L1 and the current 
value h1 are decreased to determine, as shoWn in FIG. 3(b), 
an emission duration L2 and a current value h2 required to 
bring the luminance of light into agreement With or close to 
the target one. Alternatively, When the luminance of light 
emitted from the green LED 3b is loWer than the target one, 
either or both of the emission duration L1 and the current 
value h1 are increased to determine, as shoWn in FIG. 3(c), 
an emission duration L3 and a current value h3 required to 
bring the luminance of light into agreement With or close to 
the target one. 

[0045] HoWever, if the green light lies Within a range S of 
the standard calorimetric system in FIG. 8, it is impossible 
to shift the green light to red and blue sides, that is, to 
decrease the range S only by the luminance adjustment as 
described above. A shift in chromaticity of the green light 
from a reference one is, therefore, measured in the folloWing 
manner. In this example, the reference chromaticity is set to 
the chromaticity G existing near a point de?ned by x and y 
coordinates of 0.20 and 0.53 in the standard calorimetric 
system of FIG. 8. 
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[0046] First, it is determined Whether the light emitted 
from the green LED 3b lies near the point de?ned by x and 
y coordinates of 0.21 and 0.71 in the standard calorimetric 
system of FIG. 8 or not. Speci?cally, the chromaticity of 
light emitted from the green LED 3b is measured to deter 
mine a difference betWeen the measured chromaticity and 
the reference chromaticity G. When the measured chroma 
ticity of light emitted from the green LED 3b does not lie 
near the reference chromaticity G, the red LED 3a and the 
blue LED 3c are actuated to visually shift the chromaticity 
of light emitted from the green LED 3b to the red and blue 
sides so as to eliminate the difference betWeen the measured 
chromaticity and the reference chromaticity G. A test is 
performed to determine values of the PWM signals required 
to produce a mixture of red and blue lights in proportions for 
eliminating the difference betWeen the chromaticity of light 
emitted from the green LED 3b and the reference chroma 
ticity G (or required to have the chromaticity of light emitted 
from the pixel 3 fall Within an alloWable range predeter 
mined around the reference chromaticity G). 

[0047] In the above manners, correction PWM signals for 
the red, green, and blue LEDs 3a, 3b, and 3c of each pixel 
3 are determined Which are required to eliminate shifts 
betWeen the luminance and chromaticity of light emitted 
from the green LED 3b and the target ones. Similarly, 
correction PWM signals required to correct each of red and 
blue lights to be emitted from the red and blue LEDs 3a and 
3c are determined. 

[0048] Referring back to FIG. 1, the image signal con 
verter 8 provides red, green, and blue image signals R, G, 
and B to each of the arithmetic circuits 6 through the 
interface 5. Each of the arithmetic circuits 6 corrects image 
signals R, G, and B in color tone to produce the image 
signals R‘, G‘, and B‘ in the form of the PWM signals to be 
inputted to the red, green, and blue LED drivers 7a, 7b, and 
7c for actuating the red, green, and blue LEDs 3a, 3b, and 
3c, respectively, thereby minimiZing the irregularity in color, 
or difference in color tone betWeen the pixels 3. 

[0049] If the primary color lights: red, green, and blue 
lights emitted directly from the red, green, and blue LEDs 
3a, 3b, and 3c based on the reference PWM signals are 
de?ned as R, G, and B, and red, green, and blue lights 
corrected based on the image signals R‘, G‘, and B‘ are 
de?ned as R‘, G‘, and B‘, the corrected red, green, and blue 
lights R‘, G‘, and B‘are 

[0050] Where (X1, (X2, (X3 are correction factors for the red, 
green, and blue lights. 

[0051] Where [31, [32, [33 are correction factors for the red, 
green, and blue lights. 

[0052] Where Y1, Y2, Y3 are correction factors for the red, 
green, and blue lights. 

[0053] Thus, the image signals R‘, G‘, and B‘ (i.e., the 
corrected PWM signals to be inputted to the red, green, and 
blue LED drivers 7a, 7b, and 7c) are given by the folloWing 
equation. 
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[0054] 

R, R 111 112 113 

A’: G’ ,A=[G ,X=[,Bl B2 33] B’ B 71 72 73 

[0055] Where Aindicates the reference PWM signal deter 
mined directly based on the image signal outputted from the 
image signal converter 8 and XA indicates the correction 
PWM signal. 

[0056] Each of the arithmetic circuits 6 has a table in a 
memory (not shoWn) Which lists the correction factors, as 
described above, and looks up them in response to input of 
each of the image signals R, G, and B from the image signal 
converter 8 to produce the corrected image signals R‘, G‘, 
and B‘. 

[0057] FIGS. 4(a), 4(b), and 4(c) shoW an eXample of a 
combination of the reference PWM signal and the correction 
PWM signals When it is required to emit the green light the 
piXel 3. 

[0058] The reference PWM signal, as shoWn in FIG. 4(a), 
Whose Width L4 is a function of the duration of emission of 
light from the green LED 3b and height h4 is a function of 
a current value is provided Within one cycle (1/60 sec.) of the 
image signal inputted to the image signal converter 8 by the 
arithmetic circuit 6 to the green LED driver 7b. The arith 
metic circuit 6 also outputs, as shoWn in FIG. 4(b), the 
correction PWM signal having the Width L5 and the height 
h5 to the red LED driver 7a prior to rising of the reference 
PWM signal, thereby miXing red light visually With the 
green light emitted from the green LED 3b to shift the green 
light to the red side. Further, the arithmetic circuit 6 outputs, 
as shoWn in FIG. 4(c). the correction PWM signal to the 
blue LED driver 7c Whose Width L6 is identical With the 
Width L4 of the reference PWM signal and height h6 is 
smaller than the height h4 of the reference PWM signal, 
thereby shifting the green light to the blue side further. This 
causes the light emitted from each piXel 3 to be brought into 
agreement With or close to the reference chromaticity G. 

[0059] Therefore, When it is required to produce the green 
light over the screen of the display device 1, for eXample, the 
chromaticity adjustment, as described above, may be per 
formed to bring the chromaticity of light emitted from each 
piXel 3 agreement With or close to the reference chromaticity 
G, thereby eliminating or minimiZing the irregularity in 
color betWeen the piXels 3. 

[0060] FIGS. 5(a), 5(b), and 5(c) shoW the second 
eXample of a combination of the reference PWM signal and 
the correction PWM signals When it is required to emit the 
green light from the piXel 3. 

[0061] The reference PWM signal, as shoWn in FIG. 5(a), 
is provided Within one cycle (1/60 sec.) of the image signal 
inputted to the image signal converter 8 by the arithmetic 
circuit 6 to the green LED driver 7b. The arithmetic circuit 
6 also outputs the correction PWM signals, as shoWn in 
FIGS. 5(b) and 5(c), to the red LED driver 7a and the blue 
LED driver 7c, respectively, prior to rising of the reference 
PWM signal, thereby shifting the green light to the red and 
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blue sides to bring the chromaticity of light emitted from the 
piXel 3 into agreement With or close to the reference chro 
maticity G. 

[0062] FIGS. 6(a), 6(b), and 6(c) shoW the third eXample 
of a combination of the reference PWM signal and the 
correction PWM signals When it is required to emit the green 
light from the piXel 3. 

[0063] In this eXample, the reference PWM signal inputted 
to the green LED driver 7b and the correction PWM signals 
inputted to the red and blue LED drivers 7a and 7c have the 
same Width. If it is required to correct the chromaticity of 
green light emitted from the green LED 3b by substantially 
the same degree as that in the ?rst eXample shoWn in FIGS. 
4(a) to 4(c), the correction PWM in FIG. 6(b) is set equal 
in area to the one shoWn in FIG. 4(b), and, the correction 
PWM in FIG. 6(c) is set equal in area to the one shoWn in 
FIG. 4(c). A plurality of correction PWM signals may 
alternatively be provided to actuate each of the red and blue 
LEDs 3a and 3c as long as a total area of the PWM signals 
is identical With that of a corresponding one of the correction 
PWM signals of FIGS. 4(b) and 4(c) and the length of time 
all the correction PWM signals are outputted is so set as to 
fall Within one cycle (1/60 sec.) of the image signal inputted 
to the image signal converter 8. 

[0064] FIGS. 7(a), 7(b), and 7(c) shoW the fourth eXample 
of a combination of the reference PWM signals and the 
correction PWM signals for correcting both the luminance 
and chromaticity of light produced by the piXel 3 When it is 
required to miX the red, green, and blue lights emitted from 
the red, green, and blue LEDs 3a, 3b, and 3c to produce any 
other color light from the piXel 3. 

[0065] The arithmetic circuit 6 provides the reference 
PWM signals having the same height to the red, green, and 
blue LED drivers 7a, 7b, and 7c to actuate the red, green, and 
blue LEDs 3a, 3b, and 3c, respectively. Prior to output of the 
reference PWM signals, the arithmetic circuit 6 provides the 
correction PWM signals to the red, green, and blue LED 
drivers 7a, 7b, and 7c, respectively. To take an eXample, as 
shoWn in FIG. 7(a), of correcting the green light emitted 
from the green LED 3b of one of the piXels 3, the correction 
PWM signals 61R, [32G, and [33B are outputted adjust 
before the output of the reference PWM signal to the green 
LED driver 7b. The correction PWM signal [31R serves to 
produce the red light from the red LED 3a to shift the green 
light to the red side. The correction PWM signal [33B serves 
to produce the blue light from the blue LED 3c to shift the 
green light to the blue side. The correction PWM [32G serves 
to correct the luminance of the light emitted from the green 
LED 3b. This causes both the luminance and chromaticity of 
the light emitted from the piXel 3 to be brought into 
agreement With or close to target ones, respectively. 

[0066] The correction PWM signals in each of FIGS. 7(a) 
to 7(c) are outputted in sequence from the arithmetic circuit 
6, but may be outputted simultaneously just before the 
output of the reference PWM signal. The height and Width 
of each of the correction PWM signals may also be changed 
as long as an area thereof is unchanged. The Width of each 
of the reference PWM signals and the correction PWM 
signals may be increased up to the time length of one cycle 
(e.g., 1/60 sec.) of the image signal inputted to the image 
signal converter 8. Further, the reference PWM signals and 
the correction PWM signals shoWn in FIGS. 7(a), 7(b), and 
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7(c) may be mixed to produce three corrected PWM signals 
one for each of the red, green, and blue LED drives 7a, 7b, 
and 7c. 

[0067] The adjustment of chromaticity of light emitted 
from each pixel 3 Will also be discussed in detail With 
reference to FIG. 8. 

[0068] Assuming that the chromaticity of green light emit 
ted from the green LED 3b is, as indicated by go, Within the 
range S, the arithmetic circuit 6 turns on the red LED 3a to 
shift the chromaticity go of the green light to the chroma 
ticity g1 and also turns on the blue LED SC to shift the 
chromaticity g1 to the chromaticity g2 Which falls Within an 
alloWable range around the target or reference chromaticity 
G. 

[0069] While the present invention has been disclosed in 
terms of the preferred embodiments in order to facilitate 
better understanding thereof, it should be appreciated that 
the invention can be embodied in various Ways Without 
departing from the principle of the invention. Therefore, the 
invention should be understood to include all possible 
embodiments and modi?cations to the shoWn embodiments 
Witch can be embodied Without departing from the principle 
of the invention as set forth in the appended claims. 

What is claimed is: 
1. A display device: 

a screen de?ned by a matrix of pixels on Which an image 
represented by an image input signal is to be displayed; 

?rst light-emitting elements one for each of the pixels, 
each of said ?rst light-emitting elements being actuated 
to produce light of a ?rst color in a corresponding one 
of the pixels; 

second light-emitting elements one for each of the pixels, 
each of said second light-emitting elements being actu 
ated to produce light of a second color different from 
the ?rst color in a corresponding one of the pixels; and 

a light-emitting element controlling circuit responsive to 
the image input signal to control actuation of each of 
said ?rst and second light-emitting elements to form the 
image on said screen, said light-emitting element con 
trolling circuit actuating said second light-emitting 
element in each of the pixels to visually mix the light 
of the second color With the light of the ?rst color 
produced by a corresponding one of said ?rst light 
emitting elements in a given proportion to minimiZe a 
difference in chromaticity of the lights of the ?rst color 
betWeen the pixels. 

2. A display device as set forth in claim 1, Wherein said 
light-emitting element controlling circuit also actuates said 
?rst light-emitting element in each of the pixels to visually 
mix the light of the ?rst color With the light of the second 
color produced by a corresponding one of said second 
light-emitting elements in a given proportion to minimiZe 
the difference in chromaticity of the lights of the second 
color betWeen the pixels. 

3. A display device as set forth in claim 1, further 
comprising third light-emitting elements one for each of the 
pixels, each of said third light-emitting elements being 
actuated to produce light of a third color different from the 
?rst and second colors, and Wherein said light-emitting 
element controlling circuit actuates said second light-emit 

Mar. 14, 2002 

ting element and said third light-emitting element in each of 
the pixels in a given luminance proportion to minimiZe a 
shift in chromaticity of the light of the ?rst color produced 
by a corresponding one of the ?rst light-emitting elements 
from a reference one. 

4. A display device as set forth in claim 3, Wherein each 
of the ?rst color, the second color, and the third color is one 
of red, green, and blue. 

5. A display device as set forth in claim 3, Wherein each 
of said ?rst, second, and third light-emitting elements is 
implemented by a light-emitting diode. 

6. A display device as set forth in claim 1, Wherein said 
light-emitting element controlling circuit is responsive to the 
image input signal to produce reference pulse signals each 
for actuation of one of the ?rst light-emitting elements for 
producing the light of the ?rst color at a given luminance 
speci?ed by the image input signal, each of the reference 
pulse signals having a Width specifying a duration of emis 
sion of the light from a corresponding one of the ?rst 
light-emitting elements and a height that is a function of a 
value of current for excitation of the one of the ?rst 
light-emitting elements, said light-emitting element control 
ling circuit storing therein correction factors each required to 
substantially compensate for a shift in chromaticity of the 
light emitted from one of ?rst light-emitting elements from 
a reference one and producing correction pulse signals based 
on the correction factors each of Which is applied to a 
corresponding one of said second light-emitting elements to 
produce the light of the second color, thereby minimiZing the 
difference in chromaticity of the lights of the ?rst color 
betWeen the pixels. 

7. A display device as set forth in claim 6, Wherein said 
light-emitting element controlling circuit produces the cor 
rection pulse signals each of Which has a Width substantially 
identical With the Width of a corresponding one of the 
reference pulse signals and a height determined based on a 
corresponding one of the correction factors as a function of 
the shift in chromaticity of the light from the reference one. 

8. A display device as set forth in claim 6, Wherein said 
light-emitting element controlling circuit produces the cor 
rection pulse signals each of Which has a height substantially 
identical With the height of a corresponding one of the 
reference pulse signals and a Width determined based on a 
corresponding one of the correction factors as a function of 
the shift in chromaticity of the light from the reference one. 

9. A display device as set forth in claim 6, Wherein said 
light-emitting element controlling circuit outputs each of the 
correction pulse signals in a given time sequential relation to 
output of a corresponding one of the reference pulse signals. 

10. A display device as set forth in claim 6, Wherein said 
light-emitting element controlling circuit corrects each of 
the reference pulse signals so as to substantially eliminate a 
difference betWeen a luminance of the light emitted from a 
corresponding one of the ?rst light-emitting elements and a 
target one. 

11. A display device as set forth in claim 3, Wherein said 
light-emitting element controlling circuit is responsive to the 
image input signal to produce reference pulse signals each 
for actuation of one of the ?rst light-emitting elements for 
producing the light of the ?rst color at a given luminance 
speci?ed by the image input signal, each of the reference 
pulse signals having a Width specifying a duration of emis 
sion of the light from a corresponding one of the ?rst 
light-emitting elements and a height that is a function of a 
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value of current for excitation of the one of the ?rst 
light-emitting elements, said light-emitting element control 
ling circuit storing therein correction factors required to 
substantially compensate for a shift in chromaticity of the 
light emitted from each of ?rst light-emitting elements from 
a reference one and producing correction pulse signals based 
on the correction factors Which are applied to said second 
and third light-emitting elements in a corresponding one of 
the piXels to produce the lights of the second and third 
colors, thereby visually shifting the light of the ?rst color to 
the second and third colors to minimize the difference in 
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chromaticity of the lights of the ?rst color betWeen the 
pixels. 

12. Adisplay device as set forth in claim 11, Wherein said 
light-emitting element controlling circuit corrects each of 
the reference pulse signals so as to substantially eliminate a 
difference betWeen a luminance of the light emitted from a 
corresponding one of the ?rst light-emitting elements and a 
target one. 


