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(57) ABSTRACT

In a transflective liquid crystal display comprising a plurality
of pixels, each is divided into three color sub-pixels in red,
green and blue. Each of the color sub-pixels is further
divided into a main sub-pixel and an auxiliary sub-pixel. The
main sub-pixel comprises a transflective area and a reflective
area. The auxiliary sub-pixel can be entirely transmissive,
reflective or partially transmissive and reflective. The liquid
crystal display further comprises a plurality of first gate lines
for electrically controlling the main sub-pixels and a plu-
rality of second gate lines for electrically controlling the
auxiliary sub-pixels. The auxiliary sub-pixels may have a
color filter for partially filtering light encountering the
auxiliary sub-pixels according to the color of the color
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TRANSFLECTIVE COLOR-BALANCED LIQUID
CRYSTAL DISPLAY

FIELD OF THE INVENTION

[0001] The present invention relates generally to a liquid
crystal display panel and, more particularly, to a transflec-
tive-type liquid crystal display panel.

BACKGROUND OF THE INVENTION

[0002] Due to the characteristics of thin profile and low
power consumption, liquid crystal displays (LCDs) are
widely used in electronic products, such as portable personal
computers, digital cameras, projectors, and the like. Gener-
ally, LCD panels are classified into transmissive, reflective,
and transflective types. A transmissive LCD panel uses a
back-light module as its light source. A reflective LCD panel
uses ambient light as its light source. A transflective LCD
panel makes use of both the back-light source and ambient
light.

[0003] As known in the art, a color LCD panel 1 has a
two-dimensional array of pixels 10, as shown in FIG. 1.
Fach of the pixels comprises a plurality of sub-pixels,
usually in three primary colors of red (R), green (G) and blue
(B). These RGB color components can be achieved by using
respective color filters. FIG. 2 illustrates a plan view of the
pixel structure in a conventional transflective liquid crystal
panel, and FIG. 3 is a cross sectional view of the pixel
structure. As shown in FIG. 2, a pixel can be divided into
three sub-pixels 12R, 12G and 12B and each sub-pixel can
be divided into a transmission area (TA) and a reflection area
(RA). In the transmission area as shown in FIG. 34, light
from a back-light source enters the pixel area through a
lower substrate 30, and goes through a liquid crystal layer,
a color filter R and the upper substrate 20. In the reflection
area, light encountering the reflection area goes through an
upper substrate 20, the color filter R and the liquid crystal
layer before it is reflected by a reflective layer 52. Alterna-
tively, part of the reflective area is covered by a non-color
filter (NCF), as shown in FIG. 3b.

[0004] As known in the art, there are many more layers in
each pixel for controlling the optical behavior of the liquid
crystal layer. These layers may include a device layer 50 and
one or two electrode layers. The device layer is typically
disposed on the lower substrate and comprises gate lines 31,
32, data lines 21-24 (FIG. 2), transistors, and passivation
layers (not shown).

[0005] Due to the simplicity in the pixel structure of the
conventional transflective LCD panel, high chromaticity is
difficult to achieve.

SUMMARY OF THE INVENTION

[0006] The present invention provides a method and a
pixel structure for improving the chromaticity, or color
quality of a transflective-type liquid crystal display. The
pixel structure of a pixel in the liquid crystal display
comprises a plurality of sub-pixel segments. Each of the
sub-pixel segments comprises a color sub-pixel and an
auxiliary sub-pixel associated with the color sub-pixel. Each
of the color sub-pixels comprises a transmission area and a
reflection area and a color filter covering both the transmis-
sion area and the reflection area. Each of the auxiliary
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sub-pixels comprises a reflection area and is tailored to suit
the optical characteristics of the liquid crystal display. The
liquid crystal display further comprises a plurality of first
gate lines for electrically controlling the main sub-pixels and
a plurality of second gate lines for electrically controlling
the auxiliary sub-pixels. The auxiliary sub-pixels may have
a color filter for partially filtering light encountering the
auxiliary sub-pixels according to the color of the color
sub-pixels.

[0007] Thus, the first aspect of the present invention to
provide a method to improve viewing quality of a transflec-
tive liquid crystal display, the display having a plurality of
pixels, at least some of the pixels comprising a plurality of
sub-pixel segments. The method comprises:

[0008] sectioning at least one of the sub-pixel segments in
each of said at least some pixels into a first sub-pixel and a
second sub-pixel associated with the first sub-pixel; and

[0009] sectioning the first sub-pixel into a transmission
area and a reflection area.

[0010] According to the present invention, each of said
plurality of sub-pixel segments in a pixel is associated with
a color for viewing, said method further comprising:

[0011] filtering light encountering the first sub-pixel to
provide the color associated with the sub-pixel segment.

[0012] According to the present invention, said plurality
of sub-pixel segments in a pixel comprises three color
sub-pixel segments in red, green and blue, said method
further comprising:

[0013] filtering light encountering the first sub-pixel in
each of said at least one of the sub-pixel segments to provide
a color associated with the color sub-pixel segment.

[0014] According to the present invention, each of said
plurality of sub-pixel segments in a pixel is associated with
a color, and the display has a front side for viewing and an
opposing backside, and wherein the display comprises a
back-light source on the backside for supplying light
through the transmission area for viewing, said method
comprising:

[0015] filtering the light supplied through the transmission
area to provide the color associated with the sub-pixel
segment.

[0016] According to the present invention, an external
light source provides reflected light in the reflection area,
said method further comprising:

[0017] filtering the reflected light in the reflection area to
provide the color associated with the sub-pixel segment.

[0018] According to the present invention, the method
farther comprises:

[0019] sectioning the second sub-pixel into a transmission
area and a reflection area, and partially filtering light
encountering the second sub-pixel according to the color
associated with the sub-pixel segment.

[0020] The second aspect of the present invention pro-
vides a transflective display. The display comprises:

[0021] an electronically controllable optical medium for
forming a plurality of pixels, wherein at least some of the
pixels comprise a plurality of sub-pixel segments, each of
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the sub-pixel segments in a pixel associated with a color for
viewing, and at least one of the sub-pixel segments in each
of said at least some pixels comprises a first sub-pixel and
a second sub-pixel associated with the first sub-pixel;

[0022] acolor filter disposed in relationship to each of the
sub-pixel segments for filtering light encountering the first
sub-pixel for providing the color associated with said sub-
pixel segment, wherein the first sub-pixel comprises a trans-
mission area and a reflection area; and

[0023] a device layer disposed in relationship to the elec-
tronically controllable optical medium for controlling the
optical medium.

[0024] According to the present invention, the display
further comprises:

[0025] a layer of reflection material disposed in each of
said reflection areas for reflecting light encountering the
reflection areas.

[0026] According to the present invention, the display
further comprises:

[0027] a front side for viewing, and an opposing backside
to allow light to be transmitted from the backside to the front
side through the transmission area and the color filter.

[0028] According to the present invention, the display
further comprises:

[0029] alight source disposed in relationship to the back-
side to provide the transmitted light through the transmission
area and the color filter.

[0030] According to the present invention, the device
layer comprises

[0031] an electronic switching component disposed in
relationship to the first sub-pixel for controlling the optical
medium associated with the first sub-pixel; and

[0032] a different electronic switching component dis-
posed in relationship to the second sub-pixel for controlling
the optical medium associated with the second sub-pixel.

[0033] According to the present invention, the electroni-
cally controllable optical medium comprises a liquid crystal
layer.

[0034] According to the present invention, each of at least
some of the second sub-pixels is sectioned into a transmis-
sion sub-area and a reflection sub-area, but it is possible that
the second sub-pixels are entirely transmissive or entirely
reflective.

[0035] According to the present invention, at least some of
the second sub-pixels comprise color filters for partially
filtering light encountering the second sub-pixels according
to the color associated with the sub-pixel segments.

[0036] According to the present invention, at least some of
the second sub-pixels comprise light blocking sections for
reducing the amount of light encountering the second sub-
pixels.

[0037] According to the present invention, at least some of
the second sub-pixels comprise non-color filters for trans-
mitting light encountering the second sub-pixels.

[0038] According to the present invention, at least some of
the second sub-pixels comprise color filters for partially
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filtering light encountering the second sub-pixels according
to the color associated with the sub-pixel segments, wherein
the color filters have higher transmissivity than the color
filters for filtering light encountering the first sub-pixels.

[0039] According to the present invention, the plurality of
sub-pixel segments in each of said at least some of the pixels
comprise:

[0040] afirst sub-pixel segment associated with a red color
for viewing,
[0041] asecond sub-pixel segment associated with a green

color for viewing, and

[0042] a third sub-pixel segment associated with a blue
color for viewing.

[0043] According to the present invention, the color filter
associated with the third sub-pixel is larger than the color
filter associated with the first sub-pixel, and the color filter
associated with the first sub-pixel is larger than the color
filter associated with the second sub-pixel.

[0044] According to the present invention, the second
sub-pixel associated with the second sub-pixel segment is
larger than the second sub-pixel associated with the first
sub-pixel segment, and the second sub-pixel associated with
the first sub-pixel segment is larger than the second sub-
pixel associated with the third sub-pixel segment.

[0045] According to the present invention, the second
sub-pixels associated with the first sub-pixel segment, the
second sub-pixel segment and the third sub-pixel segment
are substantially equal in area.

[0046] According to the present invention, the device
layer is operatively connected to a first gate line for elec-
trically controlling the optical medium associated with the
first sub-pixels and a second gate line for electrically con-
trolling the optical medium associated with the second
sub-pixels.

[0047] The present invention will become apparent upon
reading the description taken in conjunction with FIGS.
4a-11d.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048] FIG. 1 is a schematic representation showing a
typical LCD display.

[0049] FIG. 2 is a plane view showing the pixel structure
of a conventional transflective color LCD display.

[0050] FIG. 3a is a cross sectional view showing the
reflection and transmission of light beams in the pixel as
shown in FIG. 2.

[0051] FIG. 3b is a cross sectional view showing the
reflection and transmission of light beams in another prior
art transflective display.

[0052] FIG. 4a is a schematic representation showing a
general structure of a pixel in an LCD display, according to
the present invention.

[0053] FIG. 44 is a schematic representation showing a
general structure of a pixel in an LCD display, according to
another embodiment of the present invention.
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[0054] FIG. 5 is a schematic representation showing a
general structure of a sub-pixel segment, according to the
present invention.

[0055] FIG. 6 is a schematic representation showing the
sectioning of a color sub-pixel, according to the present
invention.

[0056] FIG. 7a is a schematic representation showing the
sectioning of an auxiliary sub-pixel, according to one
embodiment of the present invention.

[0057] FIG. 7b is a schematic representation showing a
different embodiment of an auxiliary sub-pixel, according to
the present invention.

[0058] FIG. 7c is a schematic representation showing
another embodiment of an auxiliary sub-pixel, according to
the present invention.

[0059] FIG. 7d is a schematic representation showing yet
another embodiment of an auxiliary sub-pixel, according to
the present invention.

[0060] FIG. 7e is a schematic representation showing still
another embodiment of an auxiliary sub-pixel, according to
the present invention.

[0061] FIG. 7fis a schematic representation showing a
further embodiment of an auxiliary sub-pixel, according to
the present invention.

[0062] FIG. 7g is a schematic representation showing a
method for modifying an auxiliary sub-pixel area, according
to yet another embodiment of the present invention.

[0063] FIG. 8 is a schematic representation showing a
sub-pixel structure of a sub-pixel segment, according to one
embodiment of the present invention.

[0064] FIG. 9 is a cross sectional view of the sub-pixel
structure of FIG. 8.

[0065] FIG. 10 is a schematic representation showing the
control elements in a sub-pixel segment, according to one
embodiment of the present invention.

[0066] FIG. 11a is a schematic representation showing the
color filtering scheme used in a pixel, according to one
embodiment of the present invention.

[0067] FIG. 115 is a schematic representation showing the
sectioning of the sub-pixel segments, according to another
embodiment of the present invention.

[0068] FIG. 11c is a schematic representation showing the
color filtering scheme used in a pixel, according to the
preferred embodiment of the present invention.

[0069] FIG. 114 is a schematic representation showing the
sectioning of the sub-pixel segments, according to another
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0070] FIG. 4a is a schematic representation showing a
plane view of a general structure of a pixel in an LCD
display, according to one embodiment of the present inven-
tion. In FIG. 4a. the pixel 10 is a typical color picture
element capable of showing at least three different color
components in red (R), green (G) and blue (B). As shown in
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FIG. 4, the pixel 10 comprises three sub-pixel segments
110R, 110G and 110B for producing, respectively. the red
component, green component and blue component in a color
LCD display. The sub-pixel segment 110R comprises a color
sub-pixel SR and an auxiliary sub-pixel AR associated with
the color sub-pixel SR. Likewise, the sub-pixel segment
110G comprises a color sub-pixel SG and an auxiliary
sub-pixel AG associated with the color sub-pixel SG, and the
sub-pixel segment 110B comprises a color sub-pixel SB and
an auxiliary sub-pixel AB associated with the color sub-
pixel SB. The areas of the color sub-pixels SR, SG, SB are
denoted by 100R, 100G, 100B. Likewise, the areas of the
auxiliary sub-pixels AR, AG, AB are denoted by 150R,
150G and 150B. As shown in FIG. 4a, the area 150G is
greater than the area 150R, which is greater than the area
150B. However, the areas 150R, 150G and 150B can be
equal to each other, as shown in FIG. 45.

[0071] The sub-pixel structure of the color sub-pixel SR is
generally similar to that of the color sub-pixels SG and SB
except that each of the color sub-pixels has a different color
filter. For example, the color sub-pixel SR has a red color
filter (see color filter 400R in FIGS. 8, 9 and 1la-11¢),
whereas the color sub-pixel SG has a green color filter (see
color filter 400G in FIGS. 11a-11c¢), and the color sub-pixel
SB has a blue color filter (see color filter 400B in FIGS.
11a-11¢) to transmit light of selected wavelength regions.
For simplicity, the present invention is described regarding
the sub-pixel areas in one color (R) only.

[0072] FIG. 5 is a schematic representation showing a
general structure of a sub-pixel segment. As shown in FIG.
5, the sub-pixel segment 110R comprises the sub-pixel SR
and the auxiliary sub-pixel AR. The sub-pixel areas 100R
and 150R are surrounded by data lines 210, 220 and gate
lines 310, 320, 330. Data lines and gate lines are used for
controlling the liquid crystal layer, typical of a LCD display.

[0073] The sub-pixel area 100R is divided into a trans-
mission area 102R and a reflection area 104R, as shown in
FIG. 6. Similarly, the auxiliary sub-pixel area 150R can also
be divided into a transmission area 152R and a reflection
area 154R, as shown in FIG. 7a. However, the auxiliary
sub-pixel area 150R can be entirely reflective, as shown in
FIG. 7b. The auxiliary sub-pixel area 150R can be also
entirely transmissive, as shown in FIG. 7¢. In the embodi-
ments as described in conjunction with FIGS. 7a-7¢, a
neutral color filter or a substantially clear optical material
(see element 450R in FIG. 9, for example) can be used to
allow a light beam encountering the auxiliary sub-pixel area
150R to transmit therethrough without significantly chang-
ing its color.

[0074] In a different embodiment of the present invention,
the auxiliary sub-pixel area 150R comprises a color filter
area 158R and a clear area 156R adjacent to each other, as
shown in FIG. 7d. In this case, the color filter area 158R
comprises a red color filter, similar to the color filter 400R
(FIGS. 8 and 9). Alternatively, the color filter area 158R can
be disposed in the middle of the clear area 156R, as shown
in FIG. 7e. It is possible that the color filtering in the
auxiliary sub-pixel area 150R has a different transmissivity
than that of the color filter 400R. For example, the color
filter area 160R, as shown in FIG. 7, has a higher trans-
missivity than that of the color filter 400R. The color filter
area 160R can occupy a part of or the entire auxiliary
sub-pixel area 150R.
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[0075] In another embodiment of the present invention,
the auxiliary sub-pixel area 150R is partially obscured by a
substantially opaque material, such as a dark light-shield
170. The dark light-shield can be made of a material
generally known as black-matrix (BM). BM light shield is
commonly disposed on the upper substrate of a LCD panel
for blocking stray light passing through the gap between the
upper substrate and the lower substrate. BM can be con-
structed from a number of materials such as Cr, Cr/CrO,,
Cr/CrO,/CrO,N,, and negative photo-resist, for example.

X yS

[0076] FIG. 8 is a schematic representation showing a
sub-pixel structure of a sub-pixel segment, according to one
embodiment of the present invention, and FIG. 9 is a cross
sectional view of the sub-pixel structure of FIG. 8. As
shown in FIGS. 8 and 9, the auxiliary sub-pixel area 150R
is entirely reflective (see FIG. 75). Light entering the
auxiliary sub-pixel area 150R goes through an upper sub-
strate 200, a substantially clear optical material 450R and a
liquid crystal layer, and is reflected by a reflective layer 550.
In the color sub-pixel SR (see FIG. 4), the transmission area
102R and the reflection area 104R are covered by a red color
filter 400R. Light entering the reflection area 104R goes
through the upper substrate 200, the color filer 400R and the
liquid crystal layer, and is reflected by a reflective layer 520.
The reflective layers 520 and 550 are a part of the device
layer 500. The reflective layers 520 and 550 in the reflection
areas 104R, 150R typically comprise one or more metallic
layers, such as Al, Ag, Cr, Mo, Ti, AINd.

[0077] In the transmission area 102R, light enters a lower
substrate 300, the device layer 500, the liquid crystal layer,
the color filter 400R and the upper substrate 200. As shown
in FIG. 9, the light beam 98 encountering the transmission
area 102R is usually originated from a back-light source (see
FIG. 3).

[0078] The sub-pixel segment 110R is electronically con-
trolled by data lines 210, 220, gate lines 310, 320, 330 and
the device layer 500, as shown in FIG. 9. It should be noted
that the liquid crystal layer is an electronically controllable
optical medium, which can be electronically controlled to
change the light transmission property at each sub-pixel
area. For example, the liquid crystal layer area in the color
sub-pixel area 100R, as shown in FIG. 9, is electronically
controlled by a semiconductor switching device 600, and the
liquid crystal layer area in the auxiliary sub-pixel area 150R
is separately controlled by another semiconductor switching
device 650, as shown in FIG. 10. The semiconductor device
600 is operatively connected to the data line 210 and the gate
line 310. The semiconductor device 650 is operatively
connected to the data line 210 and the gate line 320.

[0079] Tt should be noted that the relative sizes of the
auxiliary sub-pixels are at least partly dependent upon the
optical characteristics of the liquid crystal, the color filters
and the spectral contents in the back-light source and
ambient light. Likewise, similar factors also partly deter-
mine the relative sizes of the color filters 400R, 4008 and
400G. For example, the color filters 400R, 400B and 400G
and the corresponding color sub-pixel areas 100R, 100G and
100B are substantially the same size, as shown in FIG. 11a.
However, one or more of the color filters and the corre-
sponding sub-pixel areas can be different in size. For
example, the color filter 400B is larger than the color
sub-pixel area 100B, as shown in FIG. 115. Likewise, in the
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embodiment where the color sub-pixel areas 100R, 100G
and 100B are equal, the size of the color filters 400R, 400B
and 400G are substantially the same, as shown in FIG. 11c.
It is also possible that one or more of the color filters and the
corresponding sub-pixel areas are different in size. For
example, the color filter 400R is larger than the color
sub-pixel area 100R and the color filter 400B is also larger
than the color sub-pixel area 10B, as shown in FIG. 1d. In
general, however, the blue color filter 400B is greater than
the red color filter 400R, which is greater than the green
color filter 400G.

[0080] In sum, the pixel structure of a pixel in a trans-
flective-type LCD display, according to the present inven-
tion, comprises a plurality of sub-pixel segments, at least
one of the sub-pixel segments comprises a color sub-pixel
and an auxiliary sub-pixel associated thereto. The color
sub-pixel comprises a transmission area and a reflection
area, with both areas covered by a color filter. The auxiliary
sub-pixel can be tailored to suit the optical characteristics of
the LCD display in order to improve the color quality of the
display, for example. In general, a transflective color LCD
display comprises three color sub-pixel segments for pro-
viding light components in three colors. The three colors are
red, green and blue, for example. It is possible that one or
two or three of the sub-pixel segments can have a color
sub-pixel and an auxiliary sub-pixel.

[0081] Tt should be noted that the present invention has
been disclosed in reference to a transflective display using a
liquid crystal layer as a light transmission controlling
medium. It should be understood that liquid crystal is an
electronically controllable optical medium, the optical prop-
erty of which can be changed by a local electric field. In
general, the present invention is applicable to a display
wherein an optical medium is used to control the light
transmission of the display, and wherein the optical medium
can be electronically controlled in order to change the
optical property of the medium at a pixel and sub-pixel level.

[0082] Thus, although the invention has been described
with respect to one or more embodiments thereof, it will be
understood by those skilled in the art that the foregoing and
various other changes, omissions and deviations in the form
and detail thereof may be made without departing from the
scope of this invention.

What is claimed is:

1. A method to improve viewing quality of a transflective
liquid crystal display, the display having a plurality of
pixels, at least some of the pixels comprising a plurality of
sub-pixel segments, said method comprising:

sectioning at least one of the sub-pixel segments in each
of said at least some pixels into a first sub-pixel and a
second sub-pixel associated with the first sub-pixel; and

sectioning the first sub-pixel into a transmission area and
a reflection area.
2. The method of claim 1, wherein each of said plurality
of sub-pixel segments in a pixel is associated with a color for
viewing, said method further comprising:

filtering light encountering the first sub-pixel to provide
the color associated with the sub-pixel segment.



US 2006/0125983 A1

3. The method of claim 1, wherein said plurality of
sub-pixel segments in a pixel comprises three color sub-
pixel segments in red, green and blue, said method further
comptrising:

filtering light encountering the first sub-pixel in each of
said at least one of the sub-pixel segments to provide a
color associated with the color sub-pixel segment.

4. The method of claim 1, wherein each of said plurality
of sub-pixel segments in a pixel is associated with a color,
and the display has a front side for viewing and an opposing
backside, and wherein the display comprises a back-light
source on the backside for supplying light through the
transmission area for viewing, said method comprising:

filtering the light supplied through the transmission area
to provide the color associated with the sub-pixel
segment.
5. The method of claim 4, wherein an external light source
provides reflected light in the reflection area, said method
further comprising:

filtering the reflected light in the reflection area to provide
the color associated with the sub-pixel segment.
6. The method of claim 1, further comprising:

sectioning the second sub-pixel into a transmission area
and a reflection area.

7. The method of claim 1, further comprising:

partially filtering light encountering the second sub-pixel
according to the color associated with the sub-pixel
segment.

8. A transflective display comprising:

an electronically controllable optical medium for forming
a plurality of pixels, wherein at least some of the pixels
comprise a plurality of sub-pixel segments, each of the
sub-pixel segments in a pixel associated with a color
for viewing, and at least one of the sub-pixel segments
in each of said at least some pixels comprises a first
sub-pixel and a second sub-pixel associated with the
first sub-pixel;

a color filter disposed in relationship to each of the
sub-pixel segments for filtering light encountering the
first sub-pixel for providing the color associated with
said sub-pixel segment, wherein the first sub-pixel
comprises a transmission area and a reflection area; and

a device layer disposed in relationship to the electroni-
cally controllable optical medium for controlling the
optical medium.

9. The transflective display of claim 8, further comprising:

a layer of reflection material disposed in each of said
reflection areas for reflecting light encountering the
reflection areas.

10. The transflective display of claim 8, further compris-

ing:

a front side for viewing, and

an opposing backside to allow light to be transmitted from
the backside to the front side through the transmission
area and the color filter.
11. The transflective display of claim 10, further com-
prising:
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a light source disposed in relationship to the backside to
provide the transmitted light through the transmission
area and the color filter.

12. The transflective display of claim 8, wherein the

device layer comprises

an electronic switching component disposed in relation-
ship to the first sub-pixel for controlling the optical
medium associated with the first sub-pixel; and

a different electronic switching component disposed in
relationship to the second sub-pixel for controlling the
optical medium associated with the second sub-pixel.

13. The transflective display of claim 8, wherein the

electronically controllable optical medium comprises a lig-
uid crystal layer.

14. The transflective display of claim 8, wherein

each of at least some of the second sub-pixels is sectioned
into a transmission sub-area and a reflection sub-area.
15. The transflective display of claim 8, wherein

each of at least some of the second sub-pixels is entirely
transmissive.
16. The transflective display of claim 8, wherein

each of at least some of the second sub-pixels is entirely
reflective.
17. The transflective display of claim 8, wherein

at least some of the second sub-pixels comprise color
filters for partially filtering light encountering the sec-
ond sub-pixels according to the color associated with
the sub-pixel segments.

18. The transflective display of claim 8, wherein

at least some of the second sub-pixels comprise light
blocking sections for reducing the amount of light
encountering the second sub-pixels.

19. The transflective display of claim 8, wherein

at least some of the second sub-pixels coniprise non-color
filters for transmitting light encountering the second
sub-pixels.

20. The transflective display of claim 8, wherein

at least some of the second sub-pixels comprise color
filters for partially filtering light encountering the sec-
ond sub-pixels according to the color associated with
the sub-pixel segments, wherein the color filters have
higher transmissivity than the color filters for filtering
light encountering the first sub-pixels.

21. The transflective display of claim 8, wherein the
device layer is operatively connected to a first gate line for
electrically controlling the optical medium associated with
the first sub-pixels and a second gate line for electrically
controlling the optical medium associated with the second
sub-pixels.

22. The transflective display of claim 8, wherein

the plurality of sub-pixel segments in each of said at least
some of the pixels comprise:

a first sub-pixel segment associated with a red color for
viewing,

a second sub-pixel segment associated with a green color
for viewing, and

a third sub-pixel segment associated with a blue color for
viewing,
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23. The transflective display of claim 22, wherein the
color filter associated with the third sub-pixel is larger than
the color filter associated with the first sub-pixel.

24. The transflective display of claim 23, wherein the
color filter associated with the first sub-pixel is larger than
the color filter associated with the second sub-pixel.

25. The transflective display of claim 22, wherein the
second sub-pixel associated with the second sub-pixel seg-
ment is larger than the second sub-pixel associated with the
first sub-pixel segment.
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26. The transflective display of claim 25, wherein the
second sub-pixel associated with the first sub-pixel segment
is larger than the second sub-pixel associated with the third
sub-pixel segment.

27. The transflective display of claim 22, wherein the
second sub-pixels associated with the first sub-pixel seg-
ment, the second sub-pixel segment and the third sub-pixel
segment are substantially equal in area.
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