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(54) LIQUID CRYSTAL DISPLAY DEVICE

(57) A liquid crystal display device includes an array
substrate (100), a color film substrate (210) and a plurality
of pixel units arranged between the array substrate (100)
and the color film substrate (210). The pixel units include
a reflection region and a transmission region. The space
between the reflection region and the transmission region
of adjacent pixel units is not more than 1 mm in the di-
rection parallel to the array substrate (100). The reflection
region or the transmission region is formed at the gap
between the adjacent pixel units of the present invention,

so that the gap between adjacent pixel units is adequately
utilized. As a result, the utilization ratio of display region
of the liquid crystal display device is promoted, and the
effective area of the reflection region is increased and
the display effect of the reflection region is promoted with-
out decreasing the transmission region, or the effective
area of the transmission region is increased and the dis-
play effect of the transmission region is promoted without
decreasing the reflection region. Consequently, the ap-
erture ratio of the liquid crystal display device is effectively
improved.



EP 2 680 066 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This application claims the priority of Chinese
Patent Application No. 201110042229.8 titled with "Liq-
uid Crystal Display Device", filed with the State Intellec-
tual Property Office of China on February 22, 2011, which
is hereby incorporated by reference herein in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of Liq-
uid Crystal Display, and especially to a Liquid Crystal
Display (LCD) device.

TECHNICAL BACKGROUND

[0003] In consideration of controlling both the backlight
power and outdoor display characters, a semi-reflection
and semi-transmission mode is employed in many LCD
screens, to achieve an effect of luminance compensation
by using ambient light reflected by a reflection regions.
In the existing display technologies, display regions are
divided into: a reflection region where the reflected am-
bient light is used for displaying, and a transmission re-
gion where the transmitted backlight is used for display-
ing. Therefore, in an environment with strong outdoor
light, a better display effect can be achieved by compen-
sating the display effect using light reflected by the re-
flection regions.
[0004] However, due to a limited size of the Liquid
Crystal Display device, the transmission region and the
reflection region are constrained by each other in the
same LCD device. That is, in order to increase the trans-
mission region, the reflection region must be accordingly
reduced, which causes a decreased reflectivity of the Liq-
uid Crystal Display device. Conversely, if the reflection
region of the Liquid Crystal Display device shall be in-
creased, the transmission region must be accordingly
reduced, which leads to a decreased transmissivity.

SUMMARY OF THE INVENTION

[0005] The present invention aims to resolve a techni-
cal problem in the Liquid Crystal Display device of the
prior art, i.e. increasing effective areas of the reflection
regions without reducing the transmission regions, to im-
prove a display effect of the reflection regions, or increas-
ing effective areas of the transmission regions without
reducing the  reflection regions, to improve a display ef-
fect of the transmission regions, so as to improve the
aperture ratio of the Liquid Crystal Display device effec-
tively.
[0006] In order to resolve the above problem, the em-
bodiment of the present invention provides a Liquid Crys-
tal Display device, including an array substrate, a color
film substrate, and a number of pixel units located be-
tween the array substrate and the color film substrate,
wherein, the pixel unit includes a reflection region and a

transmission region, and a span between the reflection
region and the transmission region of adjacent pixel units
is not more than 1 micrometer in a direction parallel to
the array substrate.
[0007] Preferably, the span between the reflection re-
gion and the transmission region of the adjacent pixel
units is 0 micrometer.
[0008] Preferably, a transparent electrode is formed in
the transmission region, a reflection metal layer is formed
in the reflection region, and the transparent electrode and
the reflection metal layer of the adjacent pixel units are
electrically insulated.
[0009] Preferably, the transparent electrode and the
reflection metal layer in the same pixel unit are electrically
connected.
[0010] Preferably, the Liquid Crystal Display device
further includes a first insulation layer on the array sub-
strate, data lines located on the first insulation layer, and
a second insulation layer covering the data lines, where-
in, the data lines of the adjacent pixel units are electrically
insulated by the second insulation layer.
[0011] Preferably, the Liquid Crystal Display device
further includes third insulation layers located on a partial
surface of the second insulation layer, wherein, the re-
flection metal layers are located on surfaces of the third
insulation layers, the transparent electrodes are located
on the surface of the second insulation layer, and a trans-
parent electrode and a reflection metal layer of the adja-
cent pixel units are electrically insulated by the third in-
sulation layers.
[0012] Preferably, the span between the transparent
electrode and the reflection metal layer of the adjacent
pixel units is not more than 1 micrometer in a direction
parallel to the array substrate.
[0013] Preferably, the span between the transparent
electrode and the reflection metal layer of the adjacent
pixel units is 0 micrometer in the direction parallel to the
array substrate.
[0014] Preferably, the transparent electrodes are
made of tin indium oxide.
[0015] Preferably, color resistors and transparent elec-
trodes covering the color resistors and a surface of the
color film substrate are formed on the color film  substrate.
[0016] Preferably, light reflected by the reflection re-
gions exits from the color film substrate via the color re-
sistors.
[0017] Preferably, light transmitted by the transmission
regions exits from the color film substrate via the color
resistors.
[0018] Preferably, the Liquid Crystal Display device
further includes a backlight unit, wherein, the light pro-
vided by the backlight unit is transmitted by the transpar-
ent electrodes and exits from the color film substrate.
[0019] Compared with the prior art, the present inven-
tion has advantages as follows: in the inventive Liquid
Crystal Display device, the display region of a pixel unit
is divided into the reflection region and the transmission
region, and the span between the reflection region and
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the transmission region of adjacent pixel units is not more
than 1 micrometer. That is, a reflection region or a trans-
mission region is formed within the gap between adjacent
pixel units. Such sufficient use of the gap between adja-
cent pixel units improves the utilization of display regions
of the Liquid Crystal Display device. Therefore, the ef-
fective areas of the reflection regions can be increased
without reducing the transmission regions, to improve
the display effect of the reflection regions; or, the effective
areas of the transmission regions can be increased with-
out reducing the reflection regions, to improve the display
effect of the transmission regions. Therefore, the aper-
ture ratio of the Liquid Crystal Display device is increased
effectively.
[0020] Further, the reflection metal layers are located
on the surfaces of the third insulation layers, the trans-
parent electrodes are on the surface of the second insu-
lation layer, and the transparent electrode and the reflec-
tion metal layer of adjacent pixel units are electrically
insulated by the third insulation layer. In the direction par-
allel to the array substrate, the span between the trans-
parent electrode and reflection metal layer of adjacent
pixel units can be as small as less than 1 micrometer,
even 0 micrometer, so that no invalid region not used for
transmission and reflection is formed between the adja-
cent pixel units, to improve the utilization of display re-
gions in the Liquid Crystal Display device. Therefore, the
effective areas of the reflection regions can be increased
without reducing the transmission regions, to improve
the display effect of the reflection regions; or, the effective
areas of the transmission regions can be increased with-
out reducing the reflection regions, to improve the display
effect of the transmission regions. Therefore, the aper-
ture ratio of the Liquid Crystal Display  device is increased
effectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Figure 1 is a schematic structural view of a re-
flection region and a transmission region in a Liquid Crys-
tal Display device in the prior art;
[0022] Figure 2 is a schematic top view of an array
substrate structure of the Liquid Crystal Display device
according to an embodiment of the present invention;
[0023] Figure 3 is a schematic sectional view of the
array substrate structure of the Liquid Crystal Display
device according to the embodiment of the present in-
vention as shown in Figure 2 along a line A-A’; and
[0024] Figure 4 is a schematic sectional view of an ar-
ray substrate structure of the Liquid Crystal Display de-
vice according to another embodiment of the present in-
vention along a line A-A’.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0025] Reference is now made to Figure 1 which shows
a schematic structural view of a reflection region and a

transmission region in the Liquid Crystal Display device
in the prior art, which includes a first substrate 020 for
receiving ambient light and a backlight unit 030 for pro-
viding a backlight source. The interior region of the Liquid
Crystal Display device is divided into a region 1 which is
the transmission region and a region 2 which is the re-
flection region. Here, a reflection metal layer 010 is
formed in the region 2, and is used to reflect the ambient
light to provide a reflection display light source. The back-
light source provided by the backlight unit 030 provides
a light source for transmission display, to implement the
semi-reflection and semi-transmission display.
[0026] However, due to the coexistence of the reflec-
tion region and the transmission region in the existing
semi-reflection and semi-transmission technology, and
the limitation by the size of the Liquid Crystal Display
device, the reflection region and the transmission region
in the same Liquid Crystal Display device are constrained
by each other. That is, the reflection regions must be
accordingly reduced in order to increase the transmission
region, which causes a decreased reflectivity of the Liq-
uid Crystal Display device, and conversely, the transmis-
sion region must be accordingly reduced if it is required
to increase the reflection region in the Liquid Crystal Dis-
play device, which causes the decreased transmissivity.
[0027] The inventor found out that, in the Liquid Crystal
Display device of the prior art, adjacent pixel units are
electrically insulated to implement different pixel electric
potentials between different pixels, and gaps between
adjacent pixel units are invalid regions where neither
transmission region nor reflection region is formed. For
a limited area of the Liquid Crystal Display device, the
display utilization of the Liquid Crystal Display device is
decreased if the ratio of the invalid regions is relatively
high.
[0028] In order to resolve the above problem, an em-
bodiment of the present invention provides a Liquid Crys-
tal Display device, which includes an array substrate, a
color film substrate, and a number of pixel units between
the array substrate and the color film substrate. Here, a
pixel unit includes a reflection region and a transmission
region, and the span between a reflection region of a
pixel unit and a transmission region of an adjacent pixel
unit is not more than 1 micrometer in a direction parallel
to the array substrate.
[0029] In the Liquid Crystal Display device, the display
region of the pixel unit is divided into the reflection region
and the transmission region, and the span between the
reflection region of a pixel unit and the transmission re-
gion of an adjacent pixel unit is not more than 1 microm-
eter. That is, the reflection region or the transmission
region is formed in the gap between adjacent pixel units
to fully utilize the gap, thereby improving the utilization
of the display regions in the Liquid Crystal Display device.
Therefore, effective areas of the reflection regions can
be increased without reducing the transmission regions,
to improve the display effect of the reflection regions;
otherwise, effective areas of the transmission regions

3 4 



EP 2 680 066 A1

4

5

10

15

20

25

30

35

40

45

50

55

can be increased without reducing the reflection regions,
to improve the display effect of the transmission regions.
[0030] The embodiments of the present invention will
be explained in detail in conjunction with the drawings
and embodiments.
[0031] Figure 2 shows a schematic top view of the
structure of an array substrate in the Liquid Crystal Dis-
play device according to an embodiment of the present
invention. Here, a first substrate which is an array sub-
strate and a second substrate which is a color film sub-
strate are arranged in the direction perpendicular to the
sheet of drawing. The structure as shown in Figure 2
includes a number of pixel units arranged on the first
substrate, i.e., the array substrate. Further, a liquid crys-
tal molecule layer (not shown) is formed between the
array substrate and the color film substrate, i.e. the liquid
crystal molecule layer is filled into the space between the
array substrate and the color film substrate, to display an
image.
[0032] A side of the array substrate, on which pixel
units are formed, is referred to as a front side thereof,
and a side opposite to the front side is a back side. A
backlight source is arranged in the space faced by the
back side, to provide light to the pixel units from the back
side of the array substrate.
[0033] Referring to Figure 2, the Liquid Crystal Display
device specifically includes: data lines 131, 132 and 133,
and scanning lines 400 formed by a metal layer, with the
data lines and the scanning lines being arranged on the
array substrate of the Liquid Crystal Display device in
two directions perpendicular to each other, respectively.
N scanning lines and m data lines intersect each other
to implement N3m pixels in the Liquid Crystal Display
device. Specifically, Figure 2 only shows one of the scan-
ning lines 400 which is arranged in a horizontal direction,
and three of the data lines 131, 132 and 133 perpendic-
ular to the scanning line 400. Here, each data line and
the scanning line perpendicular to the data line define
one pixel unit, for example, the data line 131 and the
scanning line 400 define a first pixel unit I, the data line
132 and the scanning line 400 define a second pixel unit
II, and the data line 133 and the scanning line 400 define
a third pixel unit III.
[0034] The first pixel unit I, the second pixel unit II and
the third pixel unit III each include switching devices
which are Thin Film Transistors (TFTs) and respectively
formed at intersections of the scanning line 400 and the
data lines 131, 132 and 133. For example, the Thin Film
Transistor at the intersection of the scanning line 400 and
the data line 131 includes a gate 210, a source 222 and
a drain 212. Here, the gate 210 is connected to the scan-
ning line 400, the source 222 is connected to the data
line 131 and the drain 212 is connected to a capacitor
plate (not shown) arranged on the array substrate, with
the capacitor plate being electrically connected to the
pixel unit. Specifically, the switching device is turned on
by the gate 210 by means of a signal input from the scan-
ning line 400, and the input signal is transmitted to the

drain 212, the capacitor plate connected thereto and the
pixel unit via the data line 131 through  the source 222.
The connection relationship of the TFT of one pixel unit
is hereby described, reference to which may be made
for the connection relationships of other pixel units.
[0035] Further referring to Figure 2, the pixel unit of the
Liquid Crystal Display device includes a reflection region
R and a transmission region T, and pixel electrodes in-
clude a reflection electrode located in the reflection re-
gion R and a transmission electrode located in the trans-
mission region T. The reflection electrodes in the reflec-
tion regions R are respectively reflection metal layers
161, 162 and 163 in this embodiment.
[0036] The reflection metal layers 161, 162 and 163
each are L-shaped, that is, each of the reflection metal
layers 161, 162 and 163 includes a longitudinal reflection
metal layer covering the data lines and further includes
a lateral reflection metal layer. Here, a storage capacitor
(not shown) is formed between the lateral reflection metal
layer and the array substrate under the lateral reflection
metal layer.
[0037] The transmission regions T including transpar-
ent electrodes are further formed in the pixel units. In this
embodiment, the transparent electrodes are those made
of tin indium oxide 171, 172 and 173. Light from the back-
light unit is received and transmitted by the transmission
regions T, and then received by the color film substrate
for the display of the Liquid Crystal Display.
[0038] In a direction parallel to the array substrate, a
distance between the transmission region T of the first
pixel unit I and the reflection region R of the adjacent
second pixel unit II is not more than 1 micrometer, and
a distance between the transmission region T of the sec-
ond pixel unit II and the reflection region R of the third
pixel unit III is not more than 1 micrometer. That is, the
span between the reflection region R of a pixel unit and
the transmission region T of an adjacent pixel unit is not
more than 1 micrometer, and such span may be even as
small as 0 micrometer.
[0039] In the embodiment of the present invention,
since the span between the reflection region R of a pixel
unit and the transmission region T of an adjacent pixel
unit is very small, that is, the transmission regions T or
the reflection regions R may be formed in the gap be-
tween adjacent pixel units, invalid display regions are
very limited, and even non-existing when such span is
as small as 0 micrometer, so that effective  display re-
gions of the Liquid Crystal Display device can be greatly
increased to improve the aperture ratio of the Liquid Crys-
tal Display device effectively.
[0040] Figure 3 is a schematic diagram of the Liquid
Crystal Display device, including a sectional view of the
array substrate structure shown in Figure 2 along the line
A-A’. The Liquid Crystal Display device includes an array
substrate 100, a color film substrate 210 and a liquid crys-
tal molecule layer 300 located between the array sub-
strate 100 and the color film substrate 210. Liquid crystal
molecules (not shown) are included in the liquid crystal
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molecule layer 300, and deflect due to a voltage applied
between the array substrate 100 and the color film sub-
strate 210 to achieve the display function.
[0041] Referring to Figure 3, the Liquid Crystal Display
device further includes a first insulation layer 120 located
on the array substrate 100, and data lines 131, 132 and
133 located on the first insulation layer 120. The pixel
units corresponding to the data lines 131, 132 and 133
are the first pixel unit I, the second pixel unit II and the
third pixel unit III.
[0042] Further referring to Figure 3, a second insulation
layer 140 is formed on the data lines 131, 132 and 133
to cover these data lines. In addition, the second insula-
tion layer 140 is also formed between adjacent data lines
for electrical insulation between data lines of adjacent
pixel units.
[0043] Referring to Figures 2 and 3, a reflection region
R and a transmission region T are correspondingly
formed in each pixel unit including the first pixel unit I,
the second pixel unit II and the third pixel unit III. Here,
reflection metal layers 161, 162 and 163 are formed in
the reflection regions R of the first pixel unit I, the second
pixel unit II and the third pixel unit III. The reflection metal
layers 161, 162 and 163 may receive incident ambient
light from the color film substrate 210, and reflect the light
for the reflection display of the Liquid Crystal Display de-
vice.
[0044] The transparent electrodes 171, 172 and 173
are formed in the transmission regions T of the first pixel
unit I, the second pixel unit II and the third pixel unit III.
Light provided by the backlight source can be received
and transmitted by the transmission regions T, and then
exit from the color film substrate 210, for the transmission
display  of the Liquid Crystal Display device. Here, the
transparent electrodes 171, 172 and 173 may be made
of transparent tin indium oxide.
[0045] As shown in Figure 3, the transparent elec-
trodes 171, 172 and 173 of the transmission regions T
are located on the surface of the second insulation layer
140, and third insulation layers 151, 152 and 153 are
correspondingly formed between the reflection metal lay-
ers 161, 162 and 163 of the reflection regions R and the
second insulation layer 140, that is, the reflection metal
layers 161, 162 and 163 of the reflection regions R are
formed on the surfaces of the third insulation layers 151,
152 and 153, respectively.
[0046] Further, the third insulation layers 151, 152 and
153 are respectively used to insulate the transparent
electrode of a pixel unit from the reflection metal layer of
its adjacent pixel unit. As shown in Figure 3, the third
insulation layer 152 is used to insulate the transparent
electrode 171 of the first pixel unit I from the reflection
metal layer 162 of the second pixel unit II, and the third
insulation layer 153 is used to insulate the transparent
electrode 172 of the second pixel unit II from the reflection
metal layer 163 of the third pixel unit III.
[0047] Further referring to Figure 3, the reflection metal
layer and the transparent electrode of the same pixel unit

are electrically connected. As shown in Figure 3, the re-
flection metal layer 161 is electrically connected to the
transparent electrode 171, the reflection metal layer 162
is electrically connected to the transparent electrode 172,
and the reflection metal layer 163 is electrically connect-
ed to the transparent electrode 173.
[0048] Herein, those pixel units adjacent in the direc-
tion of the scanning line are defined as the adjacent pixel
units, and the distance, in the direction parallel to the
array substrate, between the reflection metal layer of a
pixel unit and the transparent electrode of its adjacent
pixel unit in the direction of the scanning line is defined
as the span between the reflection metal layer and the
transparent electrode of the adjacent pixel units, also de-
fined as the span between the reflection region R and
the transmission region T of the adjacent pixel units. Due
to the presence of the third insulation layers 151, 152
and 153, the distance between the reflection metal layer
and the transparent electrode of the adjacent pixel units
can be reduced, and the reflection  metal layers and the
transparent electrodes of adjacent pixel units are insu-
lated in the direction perpendicular to the array substrate
merely by the third insulation layers 151, 152 and 153.
Generally, the distance between the reflection metal lay-
er and the transparent electrode of adjacent pixel units
can as small as not more than 1 micrometer. Therefore,
the effective display regions of the Liquid Crystal Display
device of the embodiment of the present invention can
be greatly increased, to improve the aperture ratio of the
Liquid Crystal Display device effectively.
[0049] Optionally, the distance between the reflection
metal layer and the transparent electrode of the adjacent
pixel units can be 0, so as to maximally increase the
effective display regions of the Liquid Crystal Display de-
vice, and hence improve the aperture ratio.
[0050] Further referring to Figure 3, a first color resistor
231, a second color resistor 232, a third color resistor
233, and a transparent electrode 220 covering the first
color resistor 231, the second color resistor 232, the third
color resistor 233 and the surface of the color film sub-
strate 210 are formed on the color film substrate 210 in
the Liquid Crystal Display device. The first color resistor
231, the second color resistor 232 and the third color
resistor 233 are arranged above the transmission regions
T, respectively, and light transmitted by the transmission
regions T passes through the color resistors and exits
from the color film substrate 210. Specifically, the color
resistors receive the light transmitted by the transmission
regions, so that the transmitted light may be selectively
transmitted by the color resistors of the selected colors.
For example, the first color resistor 231, the second color
resistor 232, or the third color resistor 233 may be se-
lected to be of one of Red, Green and Blue to pass the
light of the same color as the color resistor.
[0051] Further, the color display by both the transmis-
sion regions T and the reflection regions R can be imple-
mented. As shown in Figure 4, all of a first color resistor
231 b, a second color resistor 232b and a third color
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resistor 233b can be located above both the reflection
regions R and the transmission regions T, respectively,
so that the light transmitted by the transmission regions
T, as well as the light reflected by the reflection regions
R, exits from the color film substrate 210 via the color
resistors. That is, the color resistors receive not only the
transmitted light from the transmission regions T, but also
the reflected light from the reflection regions R. Further,
in order not to affect  the transmittance of the reflection
region R, the color resistor covers merely a part of the
reflection region R.
[0052] Commonly, since light transmittance may vary
with different colors, areas of color resistors for covering
the reflection regions of pixels of different colors are dif-
ferent. Generally, the covering areas of the color resistors
corresponding to the reflection regions R may be as fol-
low: the blue color resistor is of the largest covering area,
the red color resistor is of the intermediate-sized covering
area and the green color resistor is the smallest covering
area.
[0053] In conclusion, referring to Figures 3 and 4, there
is no gap between the transmission region (or the trans-
parent electrode) and the reflection region (or the reflec-
tion metal layer) of adjacent pixel units, that is, the inci-
dent ambient light or the incident light from the backlight
unit is either reflected on the reflection regions or trans-
mitted by the transmission regions. That is, there is not
any invalid region, i.e., an invalid region which is not used
for the light display, formed between adjacent pixel units.
Therefore, the pixel units of limited spaces can be suffi-
ciently utilized. The effective areas of the reflection re-
gions can be increased without reducing the transmission
regions, to improve the display effect of the reflection
regions. Further, the effective areas of the transmission
regions can be increased without reducing the reflection
regions, to improve the display effect of the transmission
regions.
[0054] In the Liquid Crystal Display device provided in
the embodiment of the present invention, the display re-
gion of a pixel unit is divided into the reflection region and
the transmission region, and the span between the re-
flection region and the transmission region of adjacent
pixel units is not more than 1 micrometer. That is, a re-
flection region or a transmission region is formed within
the gap between adjacent pixel units. Such sufficient use
of the gap between adjacent pixel units improves the uti-
lization of display regions of the Liquid Crystal Display
device. Therefore, the effective areas of the reflection
regions can be increased without reducing the transmis-
sion regions, to improve the display effect of the reflection
regions; or, the effective areas of the transmission re-
gions can be increased without reducing the reflection
regions, to improve the display effect of the transmission
regions. Therefore, the aperture ratio of the Liquid Crystal
Display device is increased effectively.
[0055] Further, the reflection metal layers are located
on the surfaces of the third insulation layers, the trans-
parent electrodes are on the surface of the second insu-

lation layer, and the transparent electrode and the reflec-
tion metal layer of adjacent pixel units are electrically
insulated by the third insulation layer. In the direction par-
allel to the array substrate, the span between the trans-
parent electrode and reflection metal layer of adjacent
pixel units can be as small as less than 1 micrometer,
even 0 micrometer, so that no invalid region not used for
transmission and reflection is formed between the adja-
cent pixel units, to improve the utilization of display re-
gions in the Liquid Crystal Display device. Therefore, the
effective areas of the reflection regions can be increased
without reducing the transmission regions, to improve
the display effect of the reflection regions; or, the effective
areas of the transmission regions can be increased with-
out reducing the reflection regions, to improve the display
effect of the transmission regions. Therefore, the aper-
ture ratio of the Liquid Crystal Display device is increased
effectively.
[0056] Although embodiments of the present invention
have been disclosed with preferred embodiments as
above, embodiments of the present invention are not lim-
ited thereto. Those skilled in the art can make various
changes and amendments without departing from the
scope of the embodiments of the present invention.
Therefore, the scopes of embodiments of the present
invention are defined by the attached claims.

Claims

1. A Liquid Crystal Display device, comprising an array
substrate, a color film substrate, and a number of
pixel units located between the array substrate and
the color film substrate, wherein, the pixel unit in-
cludes a reflection region and a transmission region,
and a span between the reflection region and the
transmission region of adjacent pixel units is not
more than 1 micrometer in a direction parallel to the
array substrate.

2. The Liquid Crystal Display device of claim 1, wherein
the span between the reflection region and the trans-
mission region of the adjacent pixel units is 0 mi-
crometer.

3. The Liquid Crystal Display device of claim 1, wherein
a transparent electrode is formed in the transmission
region, a reflection metal layer is formed in the re-
flection region, and the transparent electrode and
the reflection metal layer of the adjacent pixel units
are electrically insulated.

4. The Liquid Crystal Display device of claim 3, wherein
the transparent electrode and the reflection metal
layer in the same pixel unit are electrically connect-
ed.

5. The Liquid Crystal Display device of claim 4, further
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comprising a first insulation layer on the array sub-
strate, data lines located on the first insulation layer,
and a second insulation layer covering the data lines,
wherein, the data lines of the adjacent pixel units are
electrically insulated by the second insulation layer.

6. The Liquid Crystal Display device of claim 5, further
comprising third insulation layers located on a partial
surface of the second insulation layer, wherein, the
reflection metal layers are located on surfaces of the
third insulation layers, the transparent electrodes are
located on the surface of the second insulation layer,
and the transparent electrode and the reflection met-
al layer of the adjacent pixel units are electrically
insulated by the third insulation layers.

7. The Liquid Crystal Display device of claim 6,wherein
the span between the transparent electrode and the
reflection metal layer of the adjacent pixel units is
not  more than 1 micrometer in a direction parallel
to the array substrate.

8. The Liquid Crystal Display device of claim 7, wherein
the span between the transparent electrode and the
reflection metal layer of the adjacent pixel units is 0
micrometer in the direction parallel to the array sub-
strate.

9. The Liquid Crystal Display device of claim 3, wherein
the transparent electrodes are made of tin indium
oxide.

10. The Liquid Crystal Display device of claim 1, wherein
color resistors and transparent electrodes covering
the color resistors and a surface of the color film sub-
strate are formed on the color film substrate.

11. The Liquid Crystal Display device of claim 10, where-
in light reflected by the reflection regions exits from
the color film substrate via the color resistors.

12. The Liquid Crystal Display device of claim 11, where-
in light transmitted by the transmission regions exits
from the color film substrate via the color resistors.

13. The Liquid Crystal Display device of claim 3, further
comprising a backlight unit, wherein, light provided
by the backlight unit is transmitted by the transparent
electrodes and exits from the color film substrate.
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