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(57) ABSTRACT

A luminescent display device is disclosed. The luminescent
display device is comprised of an array of pixels, a first
driving chip and a second driving chip. The array of pixels
is comprised of columns and rows of pixels. The first driving
chip is connected a first pixel of the array of pixels, and the
second driving chip is connected to a second pixel of the
array of pixels. The second pixel is adjacent to the first pixel.
The first driving chip is not connected to all pixels in a row
of the at least one row of pixels.
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DUAL-SCAN CIRCUIT FOR DRIVING AN
OLED DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention generally relates to a circuit
for driving an organic light emitting diode (hereinafter
referred to as “OLED”) display, and in particular certain
embodiments of the present invention relate to a dual-scan
circuit for driving an OLED display device.

[0003] 2. Description of the Related Art

[0004] An OLED display device is an electro-lumines-
cence device. Generally, an OLED display device is made of
a stack of layers on a glass substrate. The stack of layers is
generally formed by an anode electrode, a hole-injection
layer, a light-emitting layer, an electron-injection layer, and
a cathode electrode in sequence. The anode electrode is an
electrically conductive material formed and patterned on the
glass substrate.

[0005] When a current source is applied to the OLED
display device, there is an electric potential difference
between the anode electrode and the cathode electrode. The
holes in the hole-injection layer will be pushed toward the
direction of the cathode electrode, and the electrons in the
electron-injection layer will be pushed toward the direction
of the anode electrode. The holes and the electrons combine
in the light-emitting layer, and light with a specific wave-
length is emitted from the light-emitting layer. It is worth
noting that the light intensity emitted by the OLED display
device is proportional to the driving current of the current
source.

[0006] An OLED display device includes an array of
pixels. For example, an OLED display device with an array
of n*m pixels contains n rows and m columns of pixels.
Each pixel is connected to a specific row line and a specific
column line. Hence, the OLED display device with an array
of n*m pixels contains “n” numbers of row lines and “m”
numbers of column lines. The row lines and the column lines
are connected to the current source(s), e.g., one or more
driving chips. The intersection of each row line and each
column line locates a pixel, which contains an OLED.
[0007] The “dual-scan” method is a technique for short-
ening an addressing period. According to the technique, the
array of pixels is divided into two groups, using two
independent driving chips to drive the two groups separately.
Referring now to FIG. 1, a schematic circuit diagram of a
traditional OLED display device using the dual-scan method
is shown. The traditional OLED display device contains an
array of n*m pixels, each of which is connected to a specific
row line and a specific column line. Each pixel contains an
OLED 10.

[0008] Referring to FIG. 1, the first column of pixels is
connected to the first column line, shown as “CL1”, and the
second column of pixels is connected to the second column
line, shown as “CL2”. The final, m-th column of pixels is
connected to the m-th column line, shown as “CLm”. Each
of the column lines in the upper half of the array is connected
to the first driving chip 20, and each of the column lines in
the lower half of the array is connected to the second driving
chip 30.

[0009] Referring again to FIG. 1, the first row of pixels is
connected to the first row line, shown as “RL1”, and the
second row of pixels is connected to the second row line,
shown as “RL2". The (n,)-th column of pixels is connected
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to the (n,,)-th row line, shown as “RLn,,”. All of the RL, to
RL,,, row lines are connected to the first driving chip 20. In
other word, the upper half of the pixels of the OLED display
device is driven by the first driving chip 20.

[0010] Still referring to FIG. 1, the (n,+1)-th row of pixels
is connected to the (n,+1)-th row line, shown as “RL(n,+
1)”, and the n-th row of pixels is connected to the n-th row
line, shown as “RLn”. All of the RL(n/,+1) to RL,, row lines
are connected to the second driving chip 30. In other word,
the lower hall of the pixels of the OLED display device is
driven by the second driving chip 30.

[0011] In accordance with the dual-scan method two rows
can be selected simultaneously. One advantage of this is that
the addressing period is half of that in the single scan method
in which only one row is selected at one time. However,
there are generally unavoidable electric characteristic dif-
ferences between the two driving chips 20, 30 because of
unavoidable manufacture deviations, different operation
temperature, and/or different power levels of the current
sources. The electric characteristic differences may result in
different driving currents being provided by the different
driving chips. As mentioned above, such different driving
currents would cause different light intensities to be emitted
from the OLED pixels. This, in turn, would result in different
brightnesses between the upper part of the OLED display
device and the lower part of the OLED display device.
[0012] In other words, by using the traditional dual-scan
method, the upper part of the OLED display device is
frequently brighter than the lower part of the OLED display
device, or vice versa. This brightness difference reduces the
value of the OLED products and also is disliked by users.
[0013] FIG. 2 shows a schematic diagram of the bright-
ness difference of an OLED display device driven by the
traditional dual-scan method. The “white circles” in FIG. 2
represent “brighter pixels”, and the “black circles” in FIG. 2
represent “darker pixels”. FIG. 2 shows that the upper half
of the OLED display device is brighter than the lower half
of the OLED display device. The reason is that the driving
current of the first driving chip, which drives the upper half,
is larger than that of the second driving chip, which drives
the lower half of the OLED display device. This is due to the
unavoidable electric characteristic differences between the
two driving chips mentioned above. Such a brightness
difference would be disliked by users.

[0014] Therefore, there is a need to create a new dual-scan
circuit and method to overcome the above-mentioned prob-
lem.

SUMMARY OF THE INVENTION

[0015] Certain embodiments of the present invention are
directed to a pixel scheme in a dual scan OLED displaying
device capable of providing improved picture quality.
[0016] Certain embodiments of the present invention are
also directed to an IC driving method for a dual scan OLED
displaying device capable of providing improved picture
quality.

[0017] Certain embodiments of the present invention
relate to a luminescent display device comprised of an array
of pixels, a first driving chip and a second driving chip. The
array of pixels is comprised of columns and rows of pixels.
The first driving chip is connected to a first pixel of the array
of pixels, and the second driving chip is connected to a
second pixel of the array of pixels. The second pixel is
adjacent to the first pixel. The first pixel and the second pixel
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may be located in the sane column, or the same row. The first
driving chip is not connected to all pixels in a row of the
array of pixels.

[0018] Certain embodiments of the present invention con-
cern a luminescent display device comprised of an array of
pixels, a first driving chip and a second driving chip. The
array of pixels is comprised of columns and rows of pixels.
The first driving chip is connected to first and second pixels
of the array of pixels. The second driving chip is connected
to third and fourth pixels of the array of pixels. The first
pixel is adjacent to the second pixel, and the third pixel is
adjacent to the fourth pixel. The second pixel is also adjacent
to the third pixel, and the second pixel is between the first
pixel and the third pixel. The first driving chip is not
connected to all pixels in a row of the array of pixels. The
first, second, third and fourth pixels can be located in the
same column or the same row.

[0019] Certain embodiments of the present invention con-
cern a luminescent display device comprised of an array of
pixels, a first driving chip and a second driving chip. The
array of pixels is comprised of columns and rows of pixels.
The first driving chip is connected to first, second, third and
fourth pixels of the array of pixels. The second driving chip
is connected to fifth, sixth, seventh and eighth pixels of the
array of pixels. The first pixel is adjacent to the second pixel,
and the fifth pixel is adjacent to the sixth pixel. The second
pixel is adjacent to the fifth pixel, and the second pixel is
between the first pixel and the fifth pixel. The third pixel is
adjacent to the fourth pixel, and the seventh pixel is adjacent
to the eighth pixel. The fourth pixel is adjacent to the seventh
pixel, and the fourth pixel is between the third pixel and the
seventh pixel. The first, second, fifth and sixth pixels can be
located in the same column or the same row. The third,
fourth, seventh and eighth pixels can be located in the same
column or the same row. The first driving chip is not
connected to all pixels in a row of the array of pixels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a schematic circuit diagram of a tradi-
tional OLED display device using a prior art dual-scan
method.

[0021] FIG. 2 is a schematic diagram of the brightness
difference of an OLED display device driven by a traditional
dual-scan method.

[0022] FIG. 3 illustrates a schematic circuit diagram
according to a first embodiment of the present invention.
[0023] FIG. 4 is a schematic diagram showing the bright-
ness of each pixel of an OLED display device driven by a
circuit according to the first embodiment of the present
invention.

[0024] FIG. 5 is a schematic diagram showing the bright-
ness of each pixel of an OLED display device driven by a
circuit according to another embodiment of the present
invention.

[0025] FIG. 6 is a schematic diagram showing the bright-
ness of each pixel of an OLED display device driven by a
circuit according to another embodiment of the present
invention.
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[0026] FIG. 7 is a schematic diagram showing the bright-
ness of each pixel of an OLED display device driven by a
circuit according to another embodiment of the present
invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0027] Certain embodiments of the present invention
relate to a luminescent display device. The luminescent
display device includes an array of pixels, which are driven
by two driving chips. The luminescent display device can be
a passive OLED panel, an active OLED panel, a light
emitting diode (hereinafter referred to as “LED”) panel, or
any other kind of luminescent display device, especially
luminescent display devices without backlighting. It should
be noted that if the OLED display device is an active OLED
panel, a pixel in the OLED display device may contain at
least a switch and an OLED.

[0028] FIG. 3 illustrates a schematic circuit diagram
according to a first embodiment of the present invention. In
this embodiment, pixels in the array are alternatively con-
nected and driven by the first driving chip 20 and the second
driving chip 30. Fach of the pixels contains an OLED 10.
[0029] In FIG. 3 the pixel at the intersection of the first
row line and the first column line (the upper left most one in
FIG. 3) is designated by “pixel (1,1)”, and the pixel at the
intersection of the second row line and the first column line
is designated by “pixel (2,1)”. Similarly, the pixel at the
intersection of the first row line and the second column line
is designated by “pixel (1,2)”, and the pixel at the intersec-
tion of the second row line and the second column line is
designated by “pixel (2,2)”. The pixel at the intersection of
the n-th row line and the first column line is designated by
“pixel (n,1)”, and the pixel at the intersection of the first row
line and the m-th column line and is designated by “pixel
(1,m)”. Finally, the pixel at the intersection of the n-th row
line and the m-th column line (the right most one in FIG. 3)
is designated by “pixel (n,m)”.

[0030] According to the first embodiment of the present
invention, the pixel (1,1) is driven by the first driving chip
20. On the other hand, the pixel just beneath it, i.e. the pixel
(2,1), is driven by the second driving chip 30. Alternately,
the pixel just beneath the pixel (2,1), i.e. the pixel (3,1), is
again driven by the first driving chip 20. Assuming that “n”
is an even number in this embodiment, then pixel (n,1), the
lower left most one in FIG. 3, is driven by the second driving
chip 30.

[0031] According to another embodiment of the present
invention, the number “n” is an odd number in which case
pixel (n,1) is driven by the first driving chip 20.

[0032] The pixel just adjacent to the pixel (1,1), i.e. the
pixel (1,2), is driven by the second driving chip 30. In
alternating fashion, the pixel just beneath the pixel (1,2),1.e.
the pixel (2,2), is driven by the first driving chip 20;
furthermore, the pixel just adjacent to the pixel (1,2), i.e. the
pixel (1,3), is also driven by the first driving chip 20. Finally,
assuming that the number “m” is an even number in this
embodiment, the pixel (1,m), i.e., the upper right most one
in the FIG. 3, is driven by the second driving chip 30.
[0033] According to another enmbodiment of the present
invention, the number “m” is an odd number in which case
pixel (1,m) is driven by the first driving chip 20.

[0034] FIG. 4 is a schematic diagram showing the bright-
ness of each pixel of an OLED display device driven by a
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circuit according to the first embodiment of the present
invention. The “white circles” in the FIG. 4 represent
brighter pixels, and the “black circles” represent darker
pixels. In other word, the OLED display device shows an
alternating pattern of brighter and darker pixels.

[0035] Assuming that the driving current from the first
driving chip 20 is larger than that from the second driving
chip 30, then the pixels driven by the first driving chip 20
will be brighter than those driven by the second driving chip
30. Therefore in the example, the pixel (1,1), the pixel (3,1)

. . and the pixel ((n-1), 1), which are driven by the first
driving chip 20, are brighter pixels. For the same reason, the
pixel (2,2), the pixel (4,2) . . . and the pixel (n,2) driven by
the first driving chip 20 are also brighter pixels. On the other
hand, the pixel (2,1), the pixel (4,1) . . . and the pixel (n,1),
which are driven by the second driving chip 30, are darker
pixels. For the same reason, the pixel (1,2), the pixel (3,2)
... and the pixel ((n-1),2), driven by the second driving chip
30, are also darker pixels.

[0036] Another embodiment of the present invention dis-
closes the opposite arrangement. That is, the pixel (1,1), the
pixel (3,1) . . . and the pixel ((n-1),1) are driven by the
second driving chip 30, and the pixel (2,1), the pixel (4,1) .
.. and the pixel (n,1) are driven by the first driving chip 20.
[0037] These alternate arrangements allow the brightness
variations to be averaged out. In other words. deviations will
be offset by this arrangement because human eyes may not
be able to discern the differences. For this reason, the
problem of the brightness difference between the upper half
and the lower half of the OLED display device in the prior
art is thus solved in certain embodiments of the invention.

[0038] FIG. 5 is a schematic diagram showing the bright-
ness of each pixel of an OLED display device driven by a
circuit according to another embodiment of the present
invention. The “white circles” in the FIG. 5 represent
brighter pixels, and the “black circles” represent darker
pixels.

[0039] Again, assuming that the driving current from the
first driving chip 20 is larger than that from the second
driving chip 30, then the pixels driven by the first driving
chip 20 will be brighter than those driven by the second
driving chip 30. Therefore, the pixel (1,1), the pixel (2,1),
the pixel (5,1), and the pixel (6,1) and so on are driven by
the first driving chip 20, and thus are brighter pixels. The
pixel (3,2), the pixel (4,2), the pixel (7,2), and the pixel (8,2)
and so on are also driven by the first driving chip 20, and
thus are also brighter pixels. On the other hand, the pixel
(3,1), the pixel (4,1), the pixel (7,1), and the pixel (8,1) and
so on are driven by the second driving chip 30, and thus are
darker pixels. The pixel (1,2), the pixel (2,2), the pixel (5.2),
and the pixel (6,2) and so on are also driven by the second
driving chip 30, and thus are also darker pixels.

[0040] Another embodiment of the present invention dis-
closes the opposite arrangement. That 1s, the pixel (1,1), the
pixel (2,1), the pixel (5,1), and the pixel (6,1) and so on are
driven by the second driving chip 30, and the pixel (3,1), the
pixel (4,1), the pixel (7,1), and the pixel (8,1) and so on are
driven by the first driving chip 20.

[0041] These alternate arrangements allow the brightness
variations to be averaged out. In other words, deviations will
be offset by this arrangement because human eyes may not
be able to discern the differences. For this reason, the
problem of the brightness difference between the upper half
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and the lower half of the OLED display device in the prior
art is thus solved in certain embodiments of the invention.

[0042] FIG. 6 is a schematic diagram showing the bright-
ness of each pixel of an OLED display device driven by a
circuit according to another embodiment of the present
invention. The “white circles” in the FIG. 6 represent
brighter pixels, and the “black circles” represent darker
pixels.

[0043] Again, assuming that the driving current from the
first driving chip 20 is larger than that from the second
driving chip 30, then the pixels driven by the first driving
chip 20 is brighter than those driven by the second driving
chip 30. Therefore, the pixel (1,1), the pixel (1,2), the pixel
(1,5), and the pixel (1,6) and so on are driven by the first
driving chip 20, and thus are brighter pixels. The pixel (2,3),
the pixel (2,4), the pixel (2,7), and the pixel (2,8) and so on
are also driven by the first driving chip 20, and thus are also
brighter pixels. On the other hand, the pixel (1,3), the pixel
(1,4), the pixel (1,7), and the pixel (1,8) and so on are driven
by the second driving chip 30, and thus are darker pixels.
The pixel (2,1), the pixel (2,2), the pixel (2,5), and the pixel
(2,6) and so on are also driven by the second driving chip 30,
and thus are also darker pixels.

[0044] Another embodiment of the present invention dis-
closes the opposite arrangement. That is, the pixel (1,1), the
pixel (1,2), the pixel (1,5), and the pixel (1,6) and so on are
driven by the second driving chip 30, and the pixel (1,3), the
pixel (1,4), the pixel (1,7), and the pixel (1,8) and so on are
driven by the first driving chip 20.

[0045] These alternate arrangements allow the brightness
variations to be averaged out. In other words, deviations will
be offset by this arrangement because human eyes would not
be able to discern the differences. For this reason, the
problem of the brightness difference between the upper half
and the lower half of the OLED display device in the prior
art is thus solved in certain embodiments of the invention.

[0046] FIG. 7 is a schematic diagram showing the bright-
ness of each pixel of an OLED display device driven by a
circuit according to another embodiment of the present
invention. The “white circles” in the FIG. 7 represent
brighter pixels, and the “black circles” represent darker
pixels.

[0047] Again, assuming that the driving current from the
first driving chip 20 is larger than that from the second
driving chip 30, then the pixels driven by the first driving
chip 20 will be brighter than those driven by the second
driving chip 30. Therefore, the pixel (1,1), the pixel (2,1),
the pixel (1,2), and the pixel (2,2) and so on are driven by
the first driving chip 20, and thus are brighter pixels. The
pixel (3,3), the pixel (3,4), the pixel (4,3), and the pixel (4,4)
and so on are also driven by the first driving chip 20, and
thus are also brighter pixels. On the other hand, the pixel
(3,1), the pixel (3,2), the pixel (4,1), and the pixel (4,2) and
so on are driven by the second driving chip 30, and thus are
darker pixels. The pixel (1,3), the pixel (1,4), the pixel (2,3),
and the pixel (2,4) and so on are also driven by the second
driving chip 30, and thus are also darker pixels.

[0048] Another embodiment of the present invention dis-
closes the opposite arrangement. That 1s, the pixel (1,1), the
pixel (2,1), the pixel (1,2), and the pixel (2,2) and so on are
driven by the second driving chip 30, and the pixel (3,1), the
pixel (3,2), the pixel (4,1), and the pixel (4,2) and so on are
driven by the first driving chip 20.
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[0049] These alternate arrangements allow the brightness
variations to be averaged out. In other words. deviations will
be offset by this arrangement because human eyes would not
be able to discern the differences. For this reason, the
problem of the brightness difference between the upper half
and the lower half of the OLED display device in the prior
art is thus solved in certain embodiments of the invention.
[0050] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
disclosed embodiments without departing from the scope or
spirit of the present invention. Other embodiments of the
invention will be apparent to those skilled in the art from
consideration of the specification and practice of the inven-
tion disclosed herein. It is intended that the specification and
examples herein be considered as exemplary only, with a
true scope of the invention being indicated by the following
claims and their equivalents.

We claim:

1. A luminescent display device, comprising:

an array of pixels, wherein said array of pixels is com-
prised of at least one column of pixels and at least one
row of pixels;

a first driving chip, wherein said first driving chip is
connected to a first pixel of said array of pixels; and

a second driving chip, wherein said second driving chip is
connected to a second pixel of said array of pixels,
wherein said second pixel is adjacent to said first pixel;

wherein said first driving chip is not connected to all
pixels in said at least one row of pixels.

2. The luminescent display device of claim 1, wherein
said first pixel and said second pixel are located in a same
column.

3. The luminescent display device of claim 1, wherein
said first pixel and said second pixel are located in a same
row.

4. The luminescent display device of claim 1, wherein
said luminescent display device is a passive OLED panel.

5. The luminescent display device of claim 1, wherein
said luminescent display device is an active OLED panel.

6. The luminescent display device of claim 1, wherein
said luminescent display device is an LED panel.

7. A luminescent display device, comprising:

an array of pixels, wherein said array of pixels is com-
prised of at least two columns of pixels and at least two
rows of pixels;

a first driving chip, wherein said first driving chip is
connected to first and second pixels of said array of
pixels; and

a second driving chip where said second driving chip is
connected to third and fourth pixels of said array of
pixels;

wherein:
said first pixel is adjacent to said second pixel;
said third pixel is adjacent to said fourth pixel;
said second pixel is adjacent to said third pixel;
said second pixel is between said first pixel and said

third pixel; and
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said first driving chip is not connected to all pixels in
at least one of said at least two rows of pixels.

8. The luminescent display device of claim 7, wherein
said first, second, third and fourth pixels are located in a
same column.

9. The luminescent display device of claim 7, wherein
said first, second, third and fourth pixels are located in a
same row.

10. The luminescent display device of claim 7, wherein
said luminescent display device is a passive OLED panel.

11. The luminescent display device of claim 7, wherein
said luminescent display device is an active OLED panel.

12. The luminescent display device of claim 7, wherein
said luminescent display device is an LED panel.

13. A luminescent display device, comprising:

an array of pixels, wherein said array of pixels is com-
prised of at least two columns of pixels and at least two
rows of pixels;

a first driving chip, wherein said first driving chip is
connected to first, second, third and fourth pixels of
said array of pixels; and

a second driving chip, where said second driving chip is
connected to fifth, sixth, seventh and eighth pixels of
said array of pixels;

wherein:
said first pixel is adjacent to said second pixel;
said fifth pixel is adjacent to said sixth pixel;
said second pixel is adjacent to said fifth pixel,
said second pixel is between said first pixel and said

fifth pixel;
said third pixel is adjacent to said fourth pixel;
said seventh pixel is adjacent to said eighth pixel,
said fourth pixel is adjacent to said seventh pixel;
said fourth pixel is between said third pixel and said
seventh pixel; and
said first driving chip is not connected to all pixels in
at least one of said at least two rows of pixels.

14. The luminescent display device of claim 13, wherein
said first, second, fifth and sixth pixels are located in a same
column.

15. The luminescent display device of claim 13, wherein
said first, second, fifth and sixth pixels are located in a same
row.

16. The luminescent display device of claim 13, wherein
said third, fourth, seventh and eighth pixels are located in a
same column.

17. The luminescent display device of claim 13, wherein
said third, fourth, seventh, and eighth pixels are located in a
same row.

18. The luminescent display device of claim 13, wherein
said luminescent display device is a passive OLED panel.

19. The luminescent display device of claim 13, wherein
said luminescent display device is an active OLED panel.

20. The luminescent display device of claim 13, wherein
said luminescent display device is an LED panel.
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