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TRANSFLECTIVE LIQUID CRYSTAL
DISPLAY PANEL AND LIQUID CRYSTAL
DISPLAY DEVICE

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to a
transflective liquid crystal display panel and a liquid crystal
display device.

BACKGROUND

[0002] A liquid crystal display panel is generally consti-
tuted by cell assembling a color filter substrate and an array
substrate with a liquid crystal layer sealed therebetween. As a
liquid crystal molecule itself does not emit light, a display
requires a light source for image displaying. A liquid crystal
display can be categorized as a transmissive type, a reflective
type, or a transflective type, based on the adopted types of the
light source.

[0003] The transmissive type liquid crystal display mainly
employs a backlight as the light source disposed behind the
liquid crystal panel. The pixel electrode on the array substrate
is a transparent electrode, used as a transmissive region,
which facilitates light from the backlight to transmit through
the liquid crystal layer to display images. The reflective type
liquid crystal display mainly employs a front light or an
exterior light as the light source, metal or other materials with
excellent reflective properties is disposed on the array sub-
strate as a reflective region, suitable for reflecting the light
from the front light or the exterior light. The transflective type
liquid crystal display can be deemed as a combination of the
transmissive type and the reflective type, where both the
reflective region and the transmissive region are disposed on
the array substrate, and both the backlight and the front light
or the exterior light are used for image displaying.

[0004] The transmissive type liquid crystal display (LCD)
has an advantage of being able to display a bright image in a
dark environment; nevertheless, it has the disadvantage that
only a low percentage of light from the backlight is transmit-
ted, meaning a low utilization rate of the backlight. Improving
the display brightness demands significantly raising the lumi-
nance of the backlight, necessitating high energy consump-
tion.

[0005] The reflective type LCD has the advantage of being
able to use sun light or front light source as the light source,
and thus has relatively low energy consumption; it, however,
cannot display an image in a dark environment, due to the
dependency on exterior light.

[0006] The transflective type liquid crystal display com-
bines the advantages of the transmissive type and the reflec-
tive type liquid crystal panels, which can display a bright
image in a dark environment, and can be used indoor or
outdoor; therefore, it is widely used to display devices of
electronic products, such as, mobile products such as mobile
phone, digital camera, handheld computer, GPRS.

SUMMARY

[0007] One of technical problems solved by the present
invention is providing a transflective liquid crystal display
panel and a liquid crystal display device, to realize a trans-
flective liquid crystal display structure with a single cell
thickness, which use a new electrode structure to realize a
transflective display effect and simplify the manufacturing
process.
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[0008] An embodiment of the present invention provides a
transflective liquid crystal display panel, comprising: a first
substrate, a second substrate opposed to the first substrate,
and a liquid crystal layer disposed between the first substrate
and the second substrate; wherein, the first substrate and the
second substrate comprise a plurality of sub-pixels, and each
of the sub-pixels comprises a reflective region and a trans-
missive region, wherein,

[0009] acommon electrode is provided on the second sub-
strate corresponding to the entirety of the transmissive region
and the reflective region;

[0010] at a side of the common electrode close to the first
substrate, a reflective layer is provided at the portion corre-
sponding to the reflective region in each sub-pixel;

[0011] the reflective layer comprises a first reflective layer
which is configured as a reflective layer and pixel electrode,
and a second reflective layer which is configured only to
reflect light; the first reflective layer is provided in one of two
adjacent reflective regions, and the second reflective layer is
provided in the other of the two adjacent reflective regions.
[0012] Inoneexample,eachofthe sub-pixels onthe second
substrate comprises a plurality of first reflective layers and a
plurality of second reflective layers arranged alternately.
[0013] Inoneexample,ineach of the sub-pixels, the reflec-
tive region and the transmissive region are arranged alter-
nately.

[0014] Inoneexample, onthe second substrate, each ofthe
sub-pixels comprises a thin film transistor used as a switch,
and the first reflective layer is electrically connected to the
drain electrode of the thin film transistor.

[0015] In one example, the first reflective layer is made of
an opaque metal material.

[0016] In oneexample, the liquid crystal layer is a positive
liquid crystal layer.

[0017] Inoneexample,the transmissive region has a liquid
crystal cell thickness equal to that of the reflective region.

[0018] In one example, the second substrate comprises:
[0019] asecond base substrate;
[0020] the common electrode formed at the side of the

second base substrate close to the first substrate and corre-
sponding to the entirety of the reflective region and the trans-
missive region;

[0021] aninsulating layer formed at the side ofthe common
electrode close to the first substrate, and corresponding to the
entirety of the reflective region and the transmissive region;

[0022] the first reflective layer and the second reflective
layer formed at the side of the insulating layer close to the first
substrate, and separately disposed corresponding to the
reflective region; and

[0023] a second alignment layer formed at the side of the
insulating layer close to the first substrate, located on the first
reflective layer and the second reflective layer, and corre-
sponding to the reflective region and the transmissive region.

[0024] In one example, the first substrate comprises:
[0025] a first base substrate; and
[0026] a first alignment layer formed at the side of the first

base substrate close to the second substrate, and correspond-
ing to the entity of the reflective region and the transmissive
region.

[0027] In one example, the liquid crystal cell thickness is
3~6 um; the reflective region of the sub-pixels has a width of
2-10 pm; and the transmissive region of the sub-pixels has a
width of 1-8 pum.



US 2016/0054621 Al

[0028] In one example, the liquid crystal cell thickness is
4.4 um; the reflective region of the sub-pixels has a width of
6 um; and the transmissive region of the sub-pixels has a
width of 4 pm.

[0029] In one example, the first substrate is a color filter
substrate; and the second substrate is an array substrate.
[0030] Another embodiment of the present invention pro-
vides a liquid crystal display device, comprising the trans-
flective liquid crystal display panel according to any embodi-
ment of the present invention.

[0031] In one example, the liquid crystal display device
further comprises:

[0032] a first polarizer formed at the side of the first sub-
strate distal from the second substrate, and disposed corre-
sponding to the entity of the reflective region and the trans-
missive region; and

[0033] asecond polarizer formed at the side of the second
substrate distal from the first substrate, and disposed corre-
sponding to the entity of the reflective region and the trans-
missive region.

[0034] Inthe above solution, while the transflective display
effect is achieved by designing the electrode structures of the
transmissive region and the reflective region, the manufactur-
ing process is simplified as a portion of the reflective layers of
the reflective region can also be used as the pixel electrode; in
addition, the structure of a single cell thickness can be real-
ized and the difficulty of the process is reduced.

[0035] In addition, in a further technical solution of the
present invention, as the first reflective layer used both as the
pixel electrode and the reflective layer is made of an opaque
metal material, it can reduce the resistance of the pixel elec-
trodes and reduce the delay of pixel voltage signals.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Inorderto more clearly illustrate the technical solu-
tions of the embodiments of the invention, the drawings of the
embodiments will be briefly described in the following; it is
obvious that the described drawings are only related to some
embodiments of the invention and thus are not limitative of
the invention.

[0037] FIG.11is a structural schematic diagram of a trans-
flective liquid crystal display panel upon no voltage being
applied according to the present invention;

[0038] FIG.2isastructural schematic diagram of the trans-
flective liquid crystal display panel upon a voltage being
applied according to the present invention;

[0039] FIG. 3 is a structural schematic diagram of a trans-
flective liquid crystal display device according to the present
invention; and

[0040] FIG. 4 is a schematic diagram of arrangement of
reflective layers in the transflective liquid crystal display
panel according to the present invention.

DETAILED DESCRIPTION

[0041] In order to make objects, technical details and
advantages of the embodiments of the invention apparent, the
technical solutions of the embodiment will be described in a
clearly and fully understandable way in connection with the
drawings related to the embodiments of the invention. It is
obvious that the described embodiments are justa part but not
all of the embodiments of the invention. Based on the
described embodiments herein, those skilled in the art can
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obtain other embodiment(s), without any inventive work,
which should be within the scope of the invention.

[0042] As illustrated in FIGS. 1 and 2, embodiments of the
present invention provide a transflective liquid crystal display
panel, comprising: a first substrate 100, a second substrate
200 opposed to the first substrate 100, and a liquid crystal
layer disposed between the first substrate 100 and the second
substrate 200.

[0043] The first substrate 100 and the second substrate 200
comprise several sub-pixels, and each of the sub-pixels com-
prises a reflective region and a transmissive region. As illus-
trated in FIG. 1 or 2, the reflective region and the transmissive
region are arranged alternately.

[0044] A common electrode is provided on the second sub-
strate 200 corresponding to the entirety of the transmissive
region and the reflective region.

[0045] A reflective layer is disposed at the side of the com-
mon electrode 202 close to the first substrate 100, and corre-
sponding to the portion of the reflective region, and the reflec-
tive layer comprises a first reflective layer 2041 and a second
reflective layer 2042. The first reflective layer 2041 is pro-
vided in one of the two adjacent reflective regions, and the
second reflective layer 2042 is provided in the other of the two
adjacent reflective regions. The first reflective layer 2041 can
be used both as a reflective layer and a pixel electrode, while
the second reflective layer 2042 only has a function of reflect-
ing light, but is not used as the pixel electrode.

[0046] Forexample, data lines and gate lines crossing with
each other are formed on the second substrate 200, and the
data lines and the gate lines surround to form sub-pixels
arranged in matrix. Each of the sub-pixels is disposed with a
TFT switch, wherein, the TFT switch comprises a gate elec-
trode, a source electrode, a drain electrode and an active layer;
the gate electrode is connected with the gate lines, the source
electrode is connected with the data lines, the drain electrode
is connected with the first reflective layer 2041, and the active
layer is formed between the source and drain electrodes and
the gate electrode. Thus, the first reflective layer 2041 can be
used as both the reflective layer and the pixel electrode.

[0047] For example, the liquid crystal layer is a positive
liquid crystallayer. For example, a first alignment layer 102 is
provided on the first substrate 100, and a second alignment
layer 205 is provided on the second substrate 200. As illus-
trated in FIG. 1, upon no electricity being applied, in the
transmissive region and the reflective region, both the first
alignment layer 102 on the first substrate 100 (for example, a
color filter substrate) and the second alignment layer 205 on
the second substrate 200 (for example, an array substrate)
adopt a vertical alignment manner in the embodiment of the
present invention, such that positive liquid crystal molecules
300 are orientated vertically upon no electricity being
applied, which can reduce light leak in a dark state and
improve contrast.

[0048] In addition, for example, the transmissive region
and the reflective region have an equal liquid crystal cell
thickness.

[0049] Inaddition, inthe transflective liquid crystal display
panel provided by the present embodiment, the first reflective
layer 2041 also used as the pixel electrode is made of opaque
metal materials. Thus, as the pixel electrodes are made of
metal materials, the resistance of the pixel electrodes can be
reduced and the delay of pixel voltage signals can be
decreased.
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[0050] For example, FIG. 4 is a schematic diagram of
arrangement of the reflective layers 2041 and 2042 in one of
the sub-pixels. As illustrated in FIG. 4, the reflective layers
2041 and the reflective layers 2042 are distributed alternately.
In addition, each of the sub-pixels can comprise a thin film
transistor as a switch. The gate electrode of the thin film
transistor is electrically connected with a corresponding gate
line 12, and the source electrode of the thin film transistor is
electrically connected with a corresponding data line 11. The
drain electrode of the thin film transistor is electrically con-
nected with the reflective layer 2041. In order to conveniently
apply signals to the reflective layer 2041, a plurality of the
reflective layers 2041 in each of the sub-pixels can be elec-
trically connected to each other. In addition, a plurality of the
reflective layers 2042 in each of the sub-pixels can also be
electrically connected to each other. It should be noted that
FIG. 4 only schematically indicates the connection method of
the reflective layers, and the embodiments of the present
invention are not limited to this. As long as the reflective layer
2041 canbe connected to the thin film transistor TFT to obtain
data signals from the data lines, the embodiments of the
present invention can adopt any appropriate connection
method. In addition, FIG. 4 only indicates two reflective
layers 2041 and two reflective layers 2042, but the numbers
are only exemplary, and can be adjusted according to needs.

[0051] As for the above solution, as the transflective liquid
crystal display panel provided by the present embodiment
adopts an electrode structure similar to an electrode structure
of an ADS mode (Advanced Super Dimension Switch, a
multidimensional electrical field is formed by the electrical
field generated at the edge of the slit electrodes within one
plane and the electrical field generated between the slit elec-
trode layer and plate-like electrodes, such that the liquid
crystal molecules of all orientations between the slit elec-
trodes and directly above the electrodes can rotations within
the liquid crystal cell, thus the liquid crystal operational effi-
ciency is improved and the transmittance is enhanced), and in
a sub-pixel region, for two adjacent reflective layers, one is
used as the pixel electrode while the other is not used as the
pixel electrode. (That is, the reflective layer used as the pixel
electrode and the reflective layer not used as the pixel elec-
trode are arranged alternately), upon electricity being
applied, the positive liquid crystal molecules 300 can be
deflected toward a horizontal direction under the effect of a
horizontal electrical field, generate phase delay along the
horizontal direction, where the arrangement manner of the
liquid crystal molecules is illustrated in FIG. 2, and the liquid
crystal molecules can generate a relatively large horizontal
phase delay under the effect of the horizontal electrical field
of the transmissive region, while generate a relatively small
horizontal phase delay under the effect of the horizontal elec-
trical field in the reflective region, and finally the phase delays
of the transmissive region and the reflective region are
matched, to achieve the transflective display effect; and, as a
part of the reflective layers of the reflective region can be used
as the pixel electrode at the same time, the manufacturing
process is simplified; in addition, structure of the single cell
thickness can simplify the difficulty of the process.

[0052] For example, FIG. 1 is a structural schematic dia-
gram of the transflective liquid crystal display panel upon no
electricity being applied according to the present embodi-
ment; and FIG. 2 is a structural schematic diagram of the
transflective liquid crystal display panel upon electricity
being applied according to the present embodiment. Both
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FIGS.1 and 2 indicate the structure of only one sub-pixel. The
liquid crystal display panel, however, can have a plurality of
sub-pixel structures arranged in a two-dimensional matrix.
[0053] As illustrated in FIG. 1, as the first alignment layer
102 is provided on the first substrate 100 and the second
alignment layer 205 is provided on the second substrate 200,
upon no electricity being applied, in the transmissive region
and the reflective region, both the first alignment layer 102 on
the first substrate 100 (for example, the color filter substrate)
and the second alignment layer 205 on the second substrate
200 (for example, the array substrate) adopt the vertical align-
ment manner in the embodiment of the present invention,
such that positive liquid crystal molecules 300 are orientated
vertically upon no electricity being applied, which reduces
light leak in a dark state and improves the contrast.

[0054] As illustrated in FIG. 2, upon electricity being
applied, in the transmissive region, the positive liquid crystal
molecules 300 are gradually changed into an approximately
horizontal alignment manner as illustrated in FIG. 2 due to the
effect of the horizontal electrical field, and generate a hori-
zontal phase delay.

[0055] Upon electricity being applied, in the reflective
region, the positive liquid crystal molecules 300 are generally
changed into an alignment manner as illustrated in FIG. 2 due
to the effect of the electrical field, and generate a relatively
small horizontal phase delay.

[0056] Ifatransflective display effect of a single cell thick-
ness structure is desired, the width of the transmissive region,
the width of the reflective region and the liquid crystal cell
thickness can be optimized such that the light passing through
the transmissive region can generate more phase delay than
the reflective region.

[0057] Suppose the relatively large horizontal phase delay
generated by the light passing through the positive liquid
crystal in the transmissive region under the effect of the
horizontal electrical field is Anl; and the relatively small
horizontal phase delay generated by the positive liquid crystal
in the reflective region under the effect of an inclined electri-
cal field is An2. To achieve the transflective display, the phase
delay of the light passing through the liquid crystal of the
transmissive region is: Anlxdn=A/2; wherein, do is the opti-
cal path of the light passing through the liquid crystal of the
transmissive region; the phase delay of the light passing
through the liquid crystal of the reflective region at one time
is: An2xdm=A/4; wherein, dm is the optical path of the light
passing through the liquid crystal of the reflective region at
one time;

[0058] As for the transmissive region and the reflective
region, if An of the liquid crystal of the entire transmissive
region under the effect of the electrical field is twice of the
reflective region, i.e., An1/An2=2, the optical path of the light
passing through the liquid crystal in the transmissive region is
equivalent to the optical path of the light passing through the
liquid crystal in the reflective region at one time, i.e., dn=dm;
from the overall effect, Anlxdn=2An2xdm; while in the
reflective region, the light needs to pass through the liquid
crystal of the reflective region twice, thus, the phase delay of
the light passing through the liquid crystal in the transmissive
region match the phase delay of the light passing through the
liquid crystal in the reflective region, and finally the transflec-
tive display effect is achieved.

[0059] A preferable solution is provided as follows in
which the width b of the transmissive region, the width a of
the reflective region and the liquid crystal cell thickness h are
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optimized to achieve the transflective display effect. It should
be explained that, as the entirety of the reflective layers is
disposed corresponding to the reflective region, the width a of
the reflective region is the total width of the first reflective
layer 2041 and the second reflective layer 2042.

[0060] For example, as illustrated in FIGS. 1 and 2, for the
transflective liquid crystal display panel provided by the
present embodiment, the liquid crystal cell thickness h is 3~6
um; the width a of the reflective region of the sub-pixels is
2~10 pm; and the width b of the transmissive region of the
sub-pixels is 1~8 pum.

[0061] Inoneexample, the liquid crystal cell thickness h is
4.4 um; the width a of the reflective region of the sub-pixels is
6 um; and the width b of the transmissive region of the
sub-pixels is 4 pm.

[0062] It should be understood that, in the actual applica-
tion, the width b of the transmissive region, the width a of the
reflective region and the liquid crystal cell thickness h and etc.
are not limited to the preferable solution provided by the
present embodiment.

[0063] In addition, the present embodiment further pro-
vides a preferable assembling method for the first substrate
100 and the second substrate 200.

[0064] Asillustrated in FIGS. 1and 2, the first substrate 100
comprises:

[0065] a first base substrate 101; and

[0066] a first alignment layer 102 formed at a side of the

first base substrate 101 close to the second substrate 200, and
disposed corresponding to an entirety of the reflective region
and the transmissive region.

[0067] The second substrate 200 comprises:
[0068] a second base substrate 201,
[0069] a common electrode 202 formed at a side of the

second base substrate 201 close to the first substrate 100, and
disposed corresponding to the entirety of the reflective region
and the transmissive region;

[0070] an insulating layer 203 formed at a side of the com-
mon electrode 202 close to the first substrate 100, and dis-
posed corresponding to the entirety of the reflective region
and the transmissive region;

[0071] the first reflective layer 2041 and the second reflec-
tive layer 2042 formed at a side of the insulating layer 203
close to the first substrate 100, and disposed corresponding to
two adjacent reflective regions spaced apart; and

[0072] asecond alignment layer 205 formed at a side of the
insulating layer 203 close to the first substrate 100, located on
the first reflective layer 2041 and the second reflective layer
2042, and disposed corresponding to the reflective region and
the transmissive region.

[0073] The insulating layer 203 is located between the
common electrode 202 and the first reflective layer 2041
(pixel electrode) and has the function of insulation.

[0074] Thesecondalignment layer 205 is located at the side
of the insulating layer 203 close to the first substrate 100, and
located above the first reflective layer 2041 and the second
reflective layer 2042, and on the one hand, it has the function
to align the positive crystal molecules 300 vertically upon no
electricity being applied, and on the other hand, it has the
function of avoiding unequal cell thicknesses of the transmis-
sive region and the reflective region due to the arrangement of
the first reflective layer and the second reflective layer.
[0075] In addition, the first base substrate 101 and the sec-
ond base substrate 201 can select materials such as glass,
quartz, transparent resin, and this is not defined herein.
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[0076] Inaddition, it should be described that, for the trans-
flective liquid crystal display panel provided by the present
embodiment, the voltages applied to the pixel electrodes in
the reflective region of the sub-pixels are equivalent to each
other, the power can either be supplied by the same TFT
switch, or by different TFT switches.

[0077] For example, the first substrate 100 in the transflec-
tive liquid crystal display panel provided by the present
embodiment is a color filter substrate, and the second sub-
strate 200 is an array substrate.

[0078] Another embodiment of the present invention pro-
vides a liquid crystal display device comprising the above
transflective liquid crystal display panel. The liquid crystal
display device can be products or members having a display
function such as mobile phone, flat computer, television, dis-
plays, notebook computer, digital photo frame and naviga-
tors.

[0079] As illustrated in FIG. 3, the liquid crystal display
device provided by the present embodiment further com-
prises: a first polarizer 400 formed at the side of the first
substrate 100 distal from the second substrate 200, and dis-
posed corresponding to the entirety of the reflective region
and the transmissive region; and a second polarizer 500
formed at the side of the second substrate 200 distal from the
first substrate 100, and disposed corresponding to the entirety
of the reflective region and the transmissive region.

[0080] The embodiments described above are just exem-
plary one of the present invention, and are not intended to
limit the scope of protection of the invention. The scope of
protection of the present invention shall be defined by the
appended claims.

1. A transflective liquid crystal display panel, comprising:
a first substrate, a second substrate opposed to the first sub-
strate, and a liquid crystal layer disposed between the first
substrate and the second substrate; wherein, the first substrate
and the second substrate comprise a plurality of sub-pixels,
and each of the sub-pixels comprises a reflective region and a
transmissive region, wherein,

a common electrode is provided on the second substrate
corresponding to an entirety of the transmissive region
and the reflective region,

a reflective layer is provided at a side of the common
electrode close to the first substrate and at a portion
corresponding to the reflective region in each sub-pixel;
and

the reflective layer comprises a first reflective layer which
is configured as a reflective layer and pixel electrode and
a second reflective layer which is configured only to
reflect light; the first reflective layer is provided in one of
two adjacent reflective regions, and the second reflective
layer is provided in the other of the two adjacent reflec-
tive regions.

2. The transflective liquid crystal display panel according
to claim 1, wherein, each of the sub-pixels on the second
substrate comprises a plurality of first reflective layers and a
plurality of second reflective layers arranged alterately.

3. The transflective liquid crystal display panel according
to claim 1, wherein, in each of the sub-pixels, the reflective
region and the transmissive region are arranged alternately.

4. The transflective liquid crystal display panel according
to claim 1, wherein, on the second substrate, each of the
sub-pixels comprises a thin film transistor used as a switch,
and the first reflective layer is electrically connected to a drain
electrode of the thin film transistor.
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5. The transflective liquid crystal display panel according
to claim 1, wherein, the first reflective layer is made of an
opaque metal material.

6. The transflective liquid crystal display panel according
to claim 1, wherein, the liquid crystal layer is a positive liquid
crystal layer.

7. The transflective liquid crystal display panel according
to claim 1, wherein, the transmissive region has a liquid
crystal cell thickness equal to that of the reflective region.

8. The transflective liquid crystal display panel according
to claim 1, wherein, the second substrate comprises:

a second base substrate;

the common electrode formed at a side of the second base

substrate close to the first substrate and corresponding to
the entirety of the reflective region and the transmissive
region;

an insulating layer formed at a side of the common elec-

trode closeto the first substrate, and corresponding to the
entirety of the reflective region and the transmissive
region;

the first reflective layer and the second reflective layer

formed at a side of the insulating layer close to the first
substrate, and separately disposed corresponding to the
reflective region; and

asecond alignment layer formed at a side of the insulating

layer close to the first substrate, located on the first
reflective layer and the second reflective layer, and cor-
responding to the reflective region and the transmissive
region.

9. The transflective liquid crystal display panel according
to claim 1, wherein, the first substrate comprises:

a first base substrate; and

a first alignment layer formed at a side of the first base

substrate close to the second substrate, and correspond-
ing to the entirety of the reflective region and the trans-
missive region.
10. The transflective liquid crystal display panel according
to claim 1, wherein,
the display panel has a liquid crystal cell thickness of 3~6
m;

the reflective region of the sub-pixels has a width of 2-10
m; and

the transmissive region of the sub-pixels has a width of 1-8
m.

11. The transflective liquid crystal display panel according
to claim 10, wherein,

the liquid crystal cell thickness is 4.4 m;

the reflective region of the sub-pixels has a width of 6 m;

and

the transmissive region of the sub-pixels has awidth of 4 m.

12. The transflective liquid crystal display panel according
to claim 1, wherein,

Feb. 25,2016

the first substrate is a color filter substrate; and the second
substrate is an array substrate.

13. A liquid crystal display device, comprising the trans-

flective liquid crystal display panel according to claim 1.

14.The liquid crystal display device according to claim 13,
further comprising:

a first polarizer formed at a side of the first substrate distal
from the second substrate, and disposed corresponding
to the entirety of the reflective region and the transmis-
sive region; and

a second polarizer formed at a side of the second substrate
distal from the first substrate, and disposed correspond-
ing to the entirety of the reflective region and the trans-
missive region.

15. The transflective liquid crystal display panel according
to claim 2, wherein, in each of the sub-pixels, the reflective
region and the transmissive region are arranged alternately.

16. The transflective liquid crystal display panel according
to claim 2, wherein, on the second substrate, each of the
sub-pixels comprises a thin film transistor used as a switch,
and the first reflective layer is electrically connected to a drain
electrode of the thin film transistor.

17. The transflective liquid crystal display panel according
to claim 2, wherein, the first reflective layer is made of an
opaque metal material.

18. The transflective liquid crystal display panel according
to claim 2, wherein, the liquid crystal layer is a positive liquid
crystal layer.

19. The transflective liquid crystal display panel according
to claim 2, wherein, the transmissive region has a liquid
crystal cell thickness equal to that of the reflective region.

20. The transflective liquid crystal display panel according
to claim 2, wherein, the second substrate comprises:

a second base substrate;

the common electrode formed at a side of the second base
substrate close to the first substrate and corresponding to
the entirety of the reflective region and the transmissive
region;

an insulating layer formed at a side of the common elec-
trode closeto the first substrate, and corresponding to the
entirety of the reflective region and the transmissive
region;

the first reflective layer and the second reflective layer
formed at a side of the insulating layer close to the first
substrate, and separately disposed corresponding to the
reflective region; and

a second alignment layer formed at a side of the insulating
layer close to the first substrate, located on the first
reflective layer and the second reflective layer, and cor-
responding to the reflective region and the transmissive
region.
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