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FIG. 2
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SEMICONDUCTOR DRIVER CIRCUIT, DISPLAY
DEVICE AND METHOD OF ADJUSTING
BRIGHTNESS BALANCE FOR DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a semiconductor
driver circuit for driving an electroluminescent device
through an electrode and to a display device with the
semiconductor driver circuit and further to a method for
adjusting brightness balance of a display element in the
display device.

[0002] A display device with a display element that
includes pixels made of electroluminescent devices gener-
ally has data electrodes and scanning electrodes. The word
of “EL” means “electroluminescent” in the following
description. The data electrodes and the scanning electrodes
intersect with each other, and the EL device is connected to
both the data electrodes and the scanning electrodes at each
intersection. For example, the data electrodes are connected
to output bumps of a semiconductor data driver circuit.

[0003] Now referring to FIG. 6, the diagram illustrates
one of a conventional semiconductor data driver circuit 91.
The semiconductor data diver 91 includes an input circuit
92. A plurality of constant-current driver circuits 93 is
connected to the input circuit 92 through electric wirings,
which are not shown in the drawing. Data electrodes 95 are
made of transparent material and are located on the visible
side of the EL device. The output bumps 94 are arranged in
a row near the display element in the semiconductor data
driver circuit 91.

[0004] An unwanted feature is that, if an image needs to
be displayed in high resolution by the display device, the
number of pixels in the display element needs to be
increased. As the number of pixels increases, the number of
data electrodes 95 for driving the pixels also increases.
Accordingly, the size of a chip is enlarged so that the cost
may rise. To avoid enlarging the size of the chip, a distance
between the coadjacent data electrodes 95, that is, a distance
between the coadjacent output bumps 94 needs to be short-
ened. However, when the output bumps 94 are arranged in
a single row, the distance between the output bumps 94
cannot be shorter than the width of the constant-current
driver circuit 93. The width of the constant-current driver
circuit 93 cannot be smaller due to a structure of the circuit
93. This prevents the image from being displayed in high
resolution. Therefore, there is a need for a semiconductor
driver circuit and a display device that allow a distance
between the electrodes to be shortened and also allow the
area of a chip to be easily reduced, and in addition there is
a need for adjusting brightness balance of a display element
in a display device.

SUMMARY OF THE INVENTION

[0005] In accordance with the present invention, a semi-
conductor driver circuit has a plurality of output bumps that
are connected to respective electrodes and energizes elec-
troluminescent devices through the electrodes. The output
bumps are arranged in a plurality of output bump rows. Each
of the output bump rows includes a plurality of output
bumps.

[0006] The present invention also provides a method for
adjusting brightness balance on a display element of a
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display device. The display element includes electrolumi-
nescent devices that are energized by electric current from
semiconductor driver circuits through electrodes for display-
ing a color image. The semiconductor driver circuits include
a semiconductor data driver circuit and a semiconductor
scanning driver circuit. The electroluminescent devices
include a luminous layer and color filters. The semiconduc-
tor driver circuits include output bumps that are connected
to the respective- electrodes. The method includes arranging
the output bumps in a plurality of rows on at least one of the
semiconductor driver circuits, and adjusting at least one of
the conditions for forming the luminous layer and for
forming the color filters.

[0007] Other aspects and advantages of the invention will
become apparent from the following description, taken in
conjunction with the accompanying drawings, illustrating by
way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The features of the present invention that are
believed to be novel are set forth with particularity in the
appended claims. The invention together with objects and
advantages thereof, may best be understood by reference to
the following description of the presently preferred embodi-
ments together with the accompanying drawings in which:

[0009] FIG. 1 is a schematic block diagram of an organic
EL color display device according to a first preferred
embodiment of the present invention;

[0010] FIG. 2 is a schematic block diagram of a data
driver circuit according to the first preferred embodiment of
the present invention;

[0011] FIG. 3A is a schematic cross-sectional view of an
organic EL panel according to the first preferred embodi-
ment of the present invention,

[0012] FIG. 3B is a schematic view of a pixel according
to the first preferred embodiment of the present invention;

[0013] FIG. 4 is a schematic block diagram of a data
driver circuit according to a second preferred embodiment of
the present invention;

[0014] FIG. 5 is a schematic block diagram of a data
driver circuit according to a third preferred embodiment of
the present invention; and

[0015] FIG. 6 is a schematic block diagram of a semi-
conductor data driver circuit according to a prior art.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0016] A first preferred embodiment of the present inven-
tion will now be described in reference to FIGS. 1 through
3. The present invention is applied to an organic EL display
device that employs a passive matrix drive system in the first
preferred embodiment.

[0017] Now referring to FIG. 1, the diagram illustrates a
schematic block diagram of an organic EL color display
device 11 according to the first preferred embodiment of the
present invention. The organic EL display device 11 includes
a controller 12, a data driver circuit or a semiconductor data
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driver circuit 13, a scanning driver circuit or a semiconduc-
tor device for driving scanning 14 and an organic EL panel
or a display element 15.

[0018] The controller 12 of the organic EL color display
device 11 is connected to an external device. Additionally,
the controller 12 is connected to the data driver circuit 13
and the scanning driver circuit 14. The controller 12 outputs
a display signal for displaying an image to the data driver
circuit 13 and the scanning driver circuit 14 based on image
data and a control signal from the external device. First
electrodes or data electrodes 17 are formed on the organic
EL panel 15. Second electrodes or scanning electrodes 18
are formed on the organic EL panel 15. The data driver
circuit 13 is connected to the first electrodes 17. The
scanning driver circuit 14 is connected to the second elec-
trodes 18.

[0019] Now referring to FIG. 2, the diagram illustrates a
schematic block diagram of the data driver circuit 13 accord-
ing to the first preferred embodiment of the present inven-
tion. An input circuit 20 is provided in the data driver circuit
13. The input circuit 20 is connected to a power supply
terminal 21 and a ground terminal 22. The power supply
terminal 21 is connected to a power source side, which is not
shown in the drawing. The ground terminal 22 is conducted
to a ground side. A signal, such as image data, is sent to the
input circuit 20 through input bumps and electric wirings,
which are not shown in the drawing. Incidentally, these
electric wirings are made of material like copper such that
the resistance of the electric wirings is little affected by the
length of the wirings.

[0020] A plurality of constant-current driver circuits 23 is
connected to the input circuit 20 through electric wirings,
which are not shown in the drawing. All of the constant-
current driver circuits 23 have the same shape and the same
size. Each of the constant-current driver circuits 23 includes
a single output bump 24 that is connected to the first
electrode 17. Namely, each of the constant-current driver
circuits 23 is connected to the single electrode 17 through
the respective output bump 24. The constant-current driver
circuits 23 are arranged in the data driver circuit 13 in two
rows. In other words, a plurality of the constant-current
driver circuits 23 is arranged in each row in the lateral
direction of the drawing, and the row of the constant-current
driver circuits 23 is formed on the upper side and the lower
side in the drawing, respectively. The constant-current driver
circuits 23 in each row are positioned at regular intervals in
the lateral direction of the drawing.

[0021] In the data driver circuit 13, as is the case of the
constant-current driver circuit 23, a plurality of the output
bumps 24 is arranged in each row in the lateral direction of
the drawing, and the row of the output bumps 24 is formed
on the upper side and the lower side in the drawing,
respectively. In other words, the data driver circuit 13
includes a row of output bumps 24 or an output bump row
24A and a row of output bumps 24 or an output bump row
24B. The output bump row 24A is located near the organic
EL panel 15. The output bump row 24B is located on the
upper side relative to the output bump row 24A in the
drawing. The output bump rows 24A, 24B are arranged
parallel with each other. In each of the output bump rows
24A, 24B, the output bumps 24 are positioned at regular
intervals in the lateral direction of the drawing. Each output
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bump 24 in the output bump row 24B is located on the upper
side relative to the output bumps 24 in the output bump row
24A and 1s positioned in the middle of the coadjacent output
bumps 24 in the output bump row 24A. Therefore, the first
electrodes 17 are positioned at a constant pitch in the lateral
direction of the drawing and are alternately connected to the
output bumps 24 in the output bump row 24A and in the
output bump row 24B. Namely, the first electrode 17 next to
the first electrode 17 which is connected to the output bump
24 in the output bump row 24A is connected to the output
bump 24 in the output bump row 24B. The pitch of the
output bumps 24 is half as large as the pitch of the constant-
current driver circuits 23.

[0022] Now referring to FIG. 3A, the diagram illustrates
a schematic cross-sectional view of the organic EL panel 15
according to the first preferred embodiment of the present
invention. The organic EL panel 15 includes organic elec-
troluminescent devices or organic EL devices 30 that con-
stitute pixels of the organic EL panel 15. As described in
FIG. 1, the data driver circuit 13 switches power supply to
the organic EL devices 30 for emitting light. The data driver
circuit 13 supplies the organic EL devices 30 with electric
current that corresponds to the display signal from the
constant-current driver circuits 23 through the first elec-
trodes 17. The scanning driver circuit 14 connects the
second electrodes 18 with a lower power source, such as a
ground. The second electrodes 18 correspond to a display
signal or a scanning signal. Thus, the organic EL devices 30
are supplied with electric current corresponding to the
display signal.

[0023] Still referring to FIG. 3A, the organic EL panel 15
will now be described. The organic EL panel 15 includes a
substrate 31 that is made of transparent glass. A plurality of
color filters 34 is covered with an overcoat 33. A black mask
35 is interposed between the coadjacent color filters 34. The
first electrodes 17, a luminous layer 32 and the second
electrodes 18 are layered on the overcoat 33 in this order.
The luminous layer 32 and the color filters 34 constitute the
organic EL devices 30. An encapsulation cover or an encap-
sulation can 36 is bonded to the substrate 31 for blocking the
luminous layer 32 from being exposed to air.

[0024] A plurality of the second electrodes 18 made of
metal, such as aluminum, is formed on the luminous layer 32
and forms parallel striped in shape. The second electrodes 18
extend in the lateral direction of the drawing, FIG. 3A. The
first electrodes 17 are provided on the lower side of the
luminous layer 32 and extend in the direction perpendicular
to the second electrodes 18. The first electrodes 17 are made
of transparent material, such as indium tin oxide or ITO, to
permit the emission of the luminous layer 32 to penetrate the
first electrodes 17. The luminous layer 32 is made of organic
compound and emits white light.

[0025] Now referring to FIG. 3B, the diagram illustrates
a schematic view of a pixel 37 according to the first
preferred embodiment of the present invention. Each of the
pixels 37 includes three sub pixels 37A. The first and second
electrodes 17, 18 of FIG. 3A intersect with each other, as
described before, and each intersection is formed to corre-
spond with each of the sub pixels 37A. Namely, each organic
EL device 30 at the intersection corresponds to each of the
sub pixels 37A. Each of the sub pixels 37A corresponds to
R (red), G (green), and B (blue) in the color filters 34 of FIG.
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3A. In the first preferred embodiment, the sub pixel 37A on
the left side corresponds to the R, the sub pixel 37A on the
middle corresponds to the G and the sub pixel 37A on the
right side corresponds to the B in the drawing.

[0026] Referring back to FIG. 2, the output bump rows
24A, 24B of the data driver circuit 13 are arranged parallel
with the second electrodes 18. Namely, the distance between
the output bump row 24B and the second electrodes 18 is
longer than the distance between the output bump row 24A
and the second electrodes 18 at a certain distance difference.
The distance difference is the distance between the output
bump row 24A and the output bump row 24B in the upper
and lower direction of FIG. 3. Since ITO that has a relatively
high electric resistance is used for the first electrode 17 and
since the organic EL devices 30 are connected to the
different output bump rows 24A, 24B, the distance differ-
ence causes imbalanced brightness between the organic El
devices 30.

[0027] Inthe organic EL color display device 11 according
to the first preferred embodiment, to correct the imbalanced
brightness, the outputs of the constant-current driver circuits
23 are adjusted to maintain an appropriate balance of the
magnitude of electrical charge between the organic EL
devices 30 connected to the output bump row 24A and the
organic EL devices 30 connected to the output bump row
24B. The above correction is controlled by the controller 12.
In other words, the controller 12 controls the same image
data in such a manner that the magnitude of voltage of the
display signal sent to the constant-current driver circuit 23
on the side of the output bump row 24B exceeds that on the
side of the output bump row 24A. The controller 12 includes
means for correcting brightness balance.

[0028] The operation of the organic EL color display
device 11 will now be described. Referring to FIGS. 1
through 3B, the controller 12 outputs the display signal to
the data driver circuit 13 and the scanning driver circuit 14
based on the image data and the control signal from the
external device. As the constant-current driver circuit 23
supplies the first electrode 17 with electric current based on
the display signal from the controller 12, the luminous layer
32 corresponding to the energized sub pixel 37A emits white
light at certain brightness corresponding to an electric poten-
tial difference between the first and second electrodes 17, 18.
Then, the white light from the luminous layer 32 penetrates
the color filter 34 and goes out from the side of the substrate
31. After the white light penetrates one of the predetermined
R, G or B color in the color filter 34, the light has a
corresponding color. The combination of these colors R, G,
B makes a desired color or an image.

[0029] At the same time the controller or the means for
correcting the brightness balance 12 corrects the imbalanced
brightness among the organic EL devices 30 due to the
difference of the output bump row (24A or 24B) to which the
organic EL devices 30 are connected. As a result, the image
is satisfactory displayed.

[0030] According to the first preferred embodiment, the
following advantageous effects are obtained.

[0031] (1) In the data driver circuit 13, the output bumps
24 are arranged in a plurality of the output bump rows 24A,
24B. In comparison to a data driver circuit that provides a
single row of output bumps, a distance between the elec-
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trodes that are connected to the output bumps is reduced so
that the image is displayed in high resolution by the organic
EL devices in the first preferred embodiment.

[0032] (2) The means for correcting the brightness balance
is provided for correcting the imbalanced brightness among
the organic EL devices 30 due to the difference of the output
bump row (24A or 24B) to which the organic EL devices 30
are connected. Accordingly, the imbalanced brightness
among the organic EL devices 30 of the organic EL panel 15
is corrected even if a plurality of the output bump rows 24A,
24B is formed.

[0033] (3) A plurality of the output bump rows 24A, 24B
each includes a plurality of the output bumps 24 that are
positioned in line. In addition, the output bump rows 24A,
24B are arranged parallel with each other. Accordingly, both
the output bump rows 24A, 24B are arranged parallel with
the second electrodes 18 so that the distances between the
output bump rows 24A, 24B and the second electrodes 18
are respectively constant along a direction in which the
second electrodes 18 extend. Namely, the distance difference
between the output bump row 24A and the output bump row
24B is constant along the direction in which the second
electrodes 18 extend. As a result, the controller or the means
for correcting the brightness balance 12 easily corrects the
imbalanced brightness between the organic EL devices 30
due to the distance difference between the output bump rows
24A, 24B.

[0034] (4) The two output bump rows 24A, 24B are
arranged parallel with each other. For example, in a data
driver circuit that provides a plurality of data bump rows, the
size of the data driver circuit is reduced in the direction in
which the output bump rows are arranged.

[0035] (b 5) The first electrodes 17 are made of transparent
material, such as ITO. Since the transparent material, such as
ITO, has a property of relatively high electric resistance, the
imbalanced brightness among the organic EL devices 30 due
to the difference of the output bump row (24A or 24B) to
which the organic EL devices 30 are connected. Namely, the
present invention is applied to the organic EL color display
device 11 that includes the first electrodes 17 made of
transparent material, such as ITO, so that it is appropriate for
displaying the satisfactory image.

[0036] A second preferred embodiment of the present
invention will now be described in reference to FIG. 4. The
structure of the means for correcting the brightness balance
in the first preferred embodiment is modified in the second
preferred embodiment. The other components are substan-
tially identical to those in the first preferred embodiment.
The same reference numerals denote the substantially iden-
tical components to those in the first preferred embodiment,
and the description is omitted.

[0037] Now referring to FIG. 4, the diagram illustrates a
schematic block diagram of a data driver circuit 40 accord-
ing to the second preferred embodiment of the present
invention. The data driver circuit 13 in the first preferred
embodiment is replaced by the data driver circuit 40. The
data driver circuit 40 includes the input circuit 20, the power
supply terminal 21 and the ground terminal 22.

[0038] The constant-current driver circuits 23 are con-
nected to the input circuit 20 through the electric wirings,
which are not shown in the drawing. The constant-current
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driver circuits 23 are arranged in two rows. Meanwhile, the
color filters 34 include the R, G and B as described in FIG.
3A. One of the rows includes a plurality of the constant-
current driver circuits 23 that correspond to one of the R or
G 1in the color filters 34, and the other includes a plurality of
the constant-current driver circuits 23 that correspond to the
B in the color filters 34. Namely, the output bumps 24 are
arranged to form the output bump row 24A and the output
bump row 24B. The output bump row 24A includes a
plurality of the output bumps 24 corresponding to the R or
G. The output bump row 24B includes a plurality of the
output bumps 24 corresponding to the B. Accordingly, in the
second preferred embodiment, the output bumps 24 corre-
sponding to the B are located farther from the second
electrode 18 than the output bumps 24 corresponding to the
R or G. Incidentally, the first electrodes 17 connected to the
output bumps 24 periodically correspond to the R, G, B in
this order from the left side to the right side of the drawing.

[0039] In the second preferred embodiment, the controller
12 does not correct the imbalanced brightness, which is
different from the controller 12 in the first preferred embodi-
ment. Since the output bumps 24 corresponding to the B are
located farther from the second electrodes 18 than the output
bumps 24 corresponding to the R or G, the portion of
luminous layer 32 corresponding to the B is lower in
brightness than that corresponding to the R and G. Then, in
the second preferred embodiment, the imbalanced bright-
ness among the organic EL devices 30 is corrected by
adjusting the color depth of the color filter 34. In other
words, the color depth of the B in the color filter 34 is lighter
than that of the R and G. Incidentally, instead of adjusting
the color depth of the color filter 34 itself, the color filters 34
corresponding to the B may be formed relatively thin, or the
color filters 34 may include different materials for adjusting
light transmittance. In the second preferred embodiment, the
color filters 34 function as the means for correcting the
brightness balance.

[0040] According to the second preferred embodiment, in
addition to the advantageous effects mentioned in the para-
graphs (1) through (5) in the first preferred embodiment, the
following advantageous effects are obtained.

[0041] (6) The output bumps 24 corresponding to the
respective colors of R, G, B in the organic EL devices 30 are
respectively arranged in the same output bump rows 24A
and 24B. That is, the output bumps 24 corresponding to the
colors of R and G are arranged in the output bump row 24A,
and the output bumps 24 corresponding to the color of B are
arranged in the output bump row 24B. Accordingly, a
distance between the output bumps 24 and the second
electrodes 18 becomes constant for every color. Namely, the
imbalanced brightness among the organic EL devices 30 in
the organic El panel 15 is optionally corrected by indepen-
dently correcting the brightness of each color. Therefore, the
structure of the means for correcting the brightness balance
may be simple.

[0042] (7) The imbalanced brightness among the organic
EL devices 30 is corrected by adjusting the conditions for
forming the color filter 34, that is, the color depth of the
color filter 34 itself, the thickness of the color filter 34 or
changing the light transmittance by using different materials.
Accordingly, for example, in comparison to a structure that
corrects the brightness balance by adjusting electric current
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supplied to the organic EL devices 30, a control circuit for
adjusting the supplied current is not required so that com-
plicated control is not required in the second preferred
embodiment.

[0043] A third preferred embodiment of the present inven-
tion will now be described in reference to FIG. §. The
structure of the data driver circuit and the like in the second
preferred embodiment are modified in the third preferred
embodiment. The other components are substantially iden-
tical to those in the second preferred embodiment. The same
reference numerals denote the substantially identical com-
ponents to those in the second preferred embodiment, and
the description is omitted.

[0044] Now referring to FIG. 5, the diagram illustrates a
schematic block diagram of a data driver circuit 50 accord-
ing to the third preferred embodiment of the present inven-
tion. The data driver circuit 40 in the second preferred
embodiment is replaced by the data driver circuit 50 in the
third preferred embodiment. The data driver circuit 50
includes the input circuit 20, the power supply terminal 21
and the ground terminal 22, as well as the data driver circuit
40.

[0045] In the third preferred embodiment, the constant-
current driver circuits 23 are connected to the input circuit
20 through the electric wiring, which is not shown in the
drawing. The constant-current driver circuits 23 form three
rows of a plurality of the constant-current driver circuits 23,
and each of the rows corresponds to the color of R, G or B
of the color filter 34. Namely, the output bumps 24 are
arranged in the three rows, that is, an output bump row 24C,
an output bump row 24D and an output bump row 24E. The
output bump row 24C includes a plurality of the output
bumps 24 corresponding to the R. The output bump row 24D
includes a plurality of the output bumps corresponding to the
G. The output bump row 24E includes a plurality of the
output bumps corresponding to the B.

[0046] In the data driver circuit 50, the output bump rows
24C, 24D, 24E are arranged in this order from the side of the
organic EL panel 15 toward the upper side of the drawing.
Each of the output bump rows 24C, 24D, 24E is arranged
parallel with the second electrodes 18 of FIG. 1. Accord-
ingly, in the third preferred embodiment, the output bumps
24 corresponding to the G is located farther from the second
electrode 18 than the output bumps 24 corresponding to the
R. The output bumps 24 corresponding to the B are located
much farther from the second electrode 18 than the output
bumps 24 corresponding to the G. Incidentally, the first
electrodes 17 connected to the respective output bumps 24
periodically correspond to the R, G, B from the left side to
the right side of the drawing.

[0047] In the third preferred embodiment, as well as the
second preferred embodiment, the imbalanced brightness
among the organic EL devices 30 is corrected by adjusting
the color depth of the color filter 34. In other words, the
depth of the color of the G is lighter than that of the R in the
color filter 34. The color depth of the B is much lighter than
that of the G in the color filter 34. Incidentally, as well as the
second preferred embodiment, other than adjusting the color
depth of the color filter 34 itself, the thickness of color filter
34 may be determined for every color or the color filters 34
may include different materials for adjusting light transmit-
tance.
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[0048] According to the third preferred embodiment, in
addition to the paragraphs (1) through (3) and (5) through (7)
mentioned in the above first and second preferred embodi-
ments, the following advantageous effect is obtained.

[0049] (8) The output bump rows 24C, 24D, 24E are
arranged in three rows. Accordingly, for example, in com-
parison to a data driver circuit that includes two output bump
rows, the distance between the two coadjacent first elec-
trodes 17 is further shortened.

[0050] The present invention is not limited to the embodi-
ments described above but may be modified into the fol-
lowing alternative embodiments.

[0051] In alternative embodiments to the above second
and third preferred embodiments, instead of correcting the
imbalanced brightness by adjusting the conditions for form-
ing the color filter 34, the imbalanced brightness is corrected
by adjusting the conditions for forming the luminous layer
32. In this state, as for the adjustment for forming the
luminous layer 32, for example, the amount of dopant in the
luminous layer 32 is adjusted for relatively increasing the
color B (blue) component in the emitted light in the second
preferred embodiment. In addition, for example, the amount
of dopant in the luminous layer 32 is adjusted for relatively
increasing the color G (green) component and the color B
(blue) component in the emitted light in the third preferred
embodiment.

[0052] In alternative embodiments to the above first pre-
ferred embodiment, instead of correcting the imbalanced
brightness in such a manner that the controller 12 controls
the constant-current driver circuit 23, the imbalanced bright-
ness is corrected by adjusting the conditions for forming the
color filter 34 or the luminous layer 32.

[0053] In alternative embodiments to the above second
and third preferred embodiments, instead of correcting the
imbalanced brightness by adjusting the conditions for form-
ing the color filter 34, the imbalanced brightness is corrected
in such a manner that the controller 12 controls the constant-
current driver circuit 23,

[0054] In alternative embodiments to the above preferred
embodiments, the control by the controller 12 includes pulse
width modulation (PWM) control and PHM control.

[0055] In alternative embodiments to the above preferred
embodiments, the constant-current driver circuit 23 is
replaced by a constant-voltage drive circuit.

[0056] In alternative embodiments to the above preferred
embodiments, the imbalanced brightness is not corrected.
Also, the means for correcting the brightness balance is
omitted.

[0057] In alternative embodiments to the above preferred
embodiments, instead of the color filters 34 that are consti-
tuted of the color R, G, B or three primary colors of light,
the color filters 34 are constituted of three colors other than
the above three primary colors.

[0058] In alternative embodiments to the above preferred
embodiments, the color filters 34 are not limited to be
constituted of three colors. For example, the color filter 34
may be constituted of two colors or four colors.

[0059] In alternative embodiments to the above preferred
embodiments, the organic EL panel 15 is used for mono-
chrome display.
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[0060] In alternative embodiments to the above preferred
embodiments, the luminous layer 32 is not limited to a white
luminous layer. A luminous layer having a single emission
spectrum, such as a blue luminous layer, is applicable. In this
state, a color conversion filter or a color filter is employed
for converting the wavelength of the emission spectrum of
the luminous layer 32 to that of the spectrum of red or green.

[0061] In alternative embodiments to the above preferred
embodiments, the luminous layer 32 is a multi-color lumi-
nous layer for optionally changing display color without any
color filter. In this state, for example, the portions of
luminous layer 32 corresponding to the sub pixels 37A
respectively emit the light of R (red), G (green), B (blue).
Incidentally, luminescent colors corresponding to the sub
pixels 37A of luminous layer 32 are not limited to the R, G
and B and are not limited to three colors. Namely, the
number of sub pixels 37A constituting the pixel 37 is not
limited to three.

[0062] In alternative embodiments to the above preferred
embodiments, an inorganic EL device is used instead of the
organic EL device.

[0063] In alternative embodiments to the above preferred
embodiments, the second electrode 18 is not limited to be
made of transparent material.

[0064] In alternative embodiments to the above preferred
embodiments, instead of the organic EL panel 15 that emits
light from the side of the substrate 31, an organic EL panel
that emits light from the side of an encapsulation cover. In
this state, the organic EL panel includes a transparent
encapsulation cover and a color filter that is interposed
between the encapsulation cover and a luminous layer.
Additionally, an electrode between the encapsulation cover
and the luminous layer is transparent.

[0065] In alternative embodiments to the above preferred
embodiments, the output bump rows 24A, 24B, 24C, 24D,
24E are not limited to be arranged parallel with each other.

[0066] In alternative embodiments to the above preferred
embodiments, in each of the output bump rows 24A, 24B,
24C, 24D, 24E, the output bumps 24 are not limited to be
positioned in-line.

[0067] In alternative embodiments to the above preferred
embodiments, the data driver circuit includes four or above
number of output bump rows.

[0068] In alternative embodiments to the above preferred
embodiments, the output bumps 24 corresponding to the
respective colors, such as the R, G, B, of the organic EL
device are not limited to be arranged in the same output
bump rows 24A, 24B, 24C, 24D, 24E.

[0069] In alternative embodiments to the above preferred
embodiments, instead of the driving semiconductor device
that is embodied as the data driver circuit 13 connected to
the first electrode 17, the driving semiconductor device is
embodied as the scanning driver circuit 14 connected to the
second electrode 18.

[0070] Therefore, the present examples and embodiments
are to be considered as illustrative and not restrictive, and
the invention is not to be limited to the details given herein
but may be modified within the scope of the appended
claims.
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What is claimed is:
1. A semiconductor driver circuit for energizing an elec-
troluminescent device through electrodes, comprising:

a plurality of output bumps connected to the respective
electrodes, the output bumps being arranged in a plu-
rality of output bump rows, each of the output bump
rows including a plurality of the output bumps.

2. The semiconductor driver circuit according to claim 1,
wherein the output bumps are positioned in line in the
respective output bump rows, a plurality of the output bump
rows being arranged parallel with each other.

3. The semiconductor driver circuit according to claim 2,
wherein the electroluminescent device is used for a color
display, the output bumps corresponding to respective colors
of the electroluminescent device being arranged in the same
output bump row.

4. The semiconductor driver circuit according to claim 1,
wherein the number of output bump rows is two.

5. The semiconductor driver circuit according to claim 1,
wherein the number of output bump rows is three.

6. The semiconductor driver circuit according to claim 1,
wherein the output bumps are positioned at regular intervals.

7. The semiconductor driver circuit according to claim 1,
wherein the electroluminescent device is an organic elec-
troluminescent device.

8. A display device comprising:

a semiconductor data driver circuit including output
bumps;

a semiconductor scanning driver circuit including output
bumps, the output bumps forming a plurality of output
bump rows in at least one of the semiconductor driver
circuits, each of the output bump rows including a
plurality of the output bumps that are positioned in line;

a data electrode connected to the output bump of the
semiconductor data driver circuit;

a scanning electrode connected to the output bump of the
semiconductor scanning driver circuit, the scanning
electrode intersecting with the data electrode; and

a display element including electroluminescent devices
that have a luminous layer, the electroluminescent
devices being connected at a portion where the data and
scanning electrodes intersect with each other.

9. The display device according to claim 8, wherein the
display element is used for a color display, the output bumps
corresponding to the respective colors of the electrolumi-
nescent devices being arranged in the same output bump row
in one of the semiconductor driver circuits that includes a
plurality of the output bump rows, the output bump rows
being arranged parallel with one of the data and scanning
electrodes that is connected to the other of the semiconduc-
tor driver circuits.
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10. The display device according to claim 8, further
comprising;

means for correcting brightness balance, the means cor-
recting imbalanced brightness among the electrolumi-
nescent devices that are connected to the different
output bump rows.
11. The display device according to claim 10, wherein the
data electrode is made of transparent material.
12. The display device according to claim 11, wherein the
transparent material includes indium tin oxide.
13. The display device according to claim 8, further
comprising:

a controller connected to at least one of the semiconductor
driver circuits that includes a plurality of the output
bump rows for correcting imbalanced brightness
among the electroluminescent devices that are con-
nected to the different output bump rows.

14. The display device according to claim 8, wherein the
electroluminescent device further includes a color filter, the
color filter correcting imbalanced brightness among the
electroluminescent devices that are connected to the differ-
ent output bump rows.

15. Amethod for adjusting brightness balance on a display
element of a display device, the display element including
electroluminescent devices that are energized by electric
current supplied from semiconductor driver circuits through
electrodes for displaying a color image, the semiconductor
driver circuits including a semiconductor data driver circuit
and a semiconductor scanning driver circuit, the electrolu-
minescent devices including a luminous layer and color
filters, the semiconductor driver circuits including output
bumps that are connected to the respective electrodes, the
method comprising the steps of:

arranging the output bumps in a plurality of rows on at
least one of the semiconductor driver circuits; and

adjusting at least one of the conditions for forming the

luminous layer and for forming the color filters.

16. The method for adjusting the brightness balance
according to claim 15, wherein the adjusting step includes
adjusting the color depth of the color filters.

17. The method for adjusting the brightness balance
according to claim 15, wherein the adjusting step includes
adjusting the thickness of the color filters.

18. The method for adjusting the brightness balance
according to claim 15, wherein the adjusting step includes
adjusting the amount of dopant in the luminous layer.

19. The method for adjusting the brightness balance
according to claim 15, wherein the arranging step includes
arranging the output bumps corresponding to the same color
of the color filters in the same row.
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