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57 ABSTRACT

A liquid crystal display includes a first flat glass substrate, an
opposite second flat glass substrate, a liquid crystal layer
sandwiched therebetween, a backlight module disposed adja-
cent to the first flat glass substrate, a color filter disposed
adjacent to the second flat glass substrate, a bandpass filter
member disposed on the color filter. The bandpass filter mem-
ber is configured for allowing light of a given spectrum emit-
ted from the backlight module to pass therethrough and
blocking light that is not in the given spectrum from passing
therethrough, and a touch panel disposed adjacent to the
bandpass filter member.
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LIQUID CRYSTAL DISPLAY
BACKGROUND
[0001] 1. Technical Field
[0002] The present disclosure generally relates to a liquid

crystal display, and particularly relates to a liquid crystal
display having a mirror function.

[0003] 2. Discussion of Related Art

[0004] Liquid crystal displays (LCD) are extensively
employed in various electronic devices, such as mobile
phones, televisions, etc. In addition to portable devices such
as the mobile phones, many people may also carry a mirror
with them for activities such as applying make-up. Or when at
home, people may have both a television and a mirror, it
would be space-saving and convenient if an LCD device also
had a mirror function.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Many aspects of the embodiments can be better
understood with reference to the following drawings. The
components in the drawings are not necessarily drawn to
scale, the emphasis instead being placed upon clearly illus-
trating the principles of embodiments. Moreover, in the draw-
ings, like reference numerals designate corresponding parts
throughout the different views.

[0006] FIG. 1 is a cross-section view of a liquid crystal
display including a bandpass filter member in accordance
with a first embodiment.

[0007] FIG. 2 shows a transmittance spectrum of the band-
pass filter member.

[0008] FIG. 3 is a cross-section view of a liquid crystal
display in accordance with a second embodiment.

DETAILED DESCRIPTION

[0009] Referring to FIG. 1, a liquid crystal display (LCD)
100 provided in a first embodiment includes a backlight mod-
ule 10, a first flat glass substrate 20, a second flat glass sub-
strate 40, a liquid crystal layer 30, a color filter 50, a bandpass
filter member 60 and a touch panel 70, which are sequentially
arranged in the order written, along a transmission direction
of the light emitted from the backlight module 10.

[0010] The backlight module 10 can be a known liquid
emitting diode light resource, including a light emitting sur-
face 11, configured for emitting white light beams comprised
ofred, green, and blue light beams, to the liquid crystal layer
30 through the first flat glass substrate 20. The first flat glass
substrate 20 contacts the emitting surface 11 of the backlight
module 10. The second flat glass substrate 40 is opposite to
the first flat glass substrate 20. The liquid crystal layer 30 is
sandwiched between the first and second flat glass substrates
20, 40, including a plurality of liquid crystal molecular (not
shown) and two opposite transparent electrodes (not shown).
The liquid crystal is sandwiched between the two electrodes.
The color filter 50 is disposed on a surface of the second flat
glass substrate 40, and is configured for converting white light
beams transmitted therethrough into red light beams, green
light beams, and blue light beams. The red, the green, and the
blue light beams are used to irradiate the touch panel 70
thereby displaying color images.

[0011] The bandpass filter member 60 is disposed on a
surface of the color filter 50. The bandpass filter member 60
includes a transparent plate 61 and a bandpass filter film 62
formed thereon. The bandpass filter film 62 faces the touch
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panel 70, and includes a number of (e.g., 15 to 22) alternately
arranged first and second layers (not shown). The bandpass
filter film 62 is configured for allowing light of a given spec-
trum emitted from the backlight module 10 to pass there-
through, and blocking light that is not in the given spectrum
from passing therethrough. Thus, all the light beams emitted
from the backlight module 10 and then passing through the
color filter 50 can pass through the bandpass filter 62. The first
layers are comprised of a first material and the second layers
are comprised of a second material. A refractive index of the
first material is in a range from 2.1 to 2.5; and a refractive
index of the second material is in a range from 1.3 to 1.5. The
first material is selected from a group consisting of Ta,Ox,
Ti0,, Ti;0s, and Nb,Os. The second material can be SiO,. In
addition, the transparent plate 61 can be omitted. In this
situation, the bandpass filter film 62 is directly formed on the
surface of the color filter 50.

[0012] The touch panel 70 is configured for sensing opera-
tion of a user and displaying images according to instructions
of a controller (i.e., a CPU of an electronic device) and dis-
playing color images. As such, the touch panel 70 is capable
of displaying handwriting of a user. Therefore, the liquid
display 100 achieves a function of an electronic notebook/
blackboard.

[0013] In the embodiment, when the backlight module 10
emits white light beams, the bandpass filter member 60
entirely transmits the white light beams to the touch panel 70,
and the touch panel 70 displays color images. When the
backlight module 10 does not emit light beams, an entire
surface of the touch panel 70 reflects the external light beams
irradiated thereon except for the red, green, and blue light
included therein, and the liquid crystal display 100 achieves a
mirror function.

[0014] Referring to FIG. 3, another liquid crystal display
200 of a second embodiment is provided, differing from the
previous embodiment in further inclusion of a transreflective
layer 280 including a number of reflecting regions 281 and
transmitting regions 282. The reflecting regions 281 and the
transmitting regions 282 are alternately arranged. The reflect-
ing regions 281 reflect light beams irradiated thereon such
that the LCD 200 can display images even without a backlight
module. The transmitting region 282 is capable of transmit-
ting the light beams emitted from the backlight module 210
such that the LCD 200 can display a high brightness image
under the irradiating of the backlight beams. In this embodi-
ment, each reflecting region 281 includes a plurality of nano-
particles disposed on a reflecting surface (not shown) thereof
to improve a reflective index thereof. Furthermore, the color
filter 250 is sandwiched between the first flat glass substrate
220 and the reflecting layer. The bandpass filter member 260
is disposed between the second flat glass substrate 240 and the
touch panel 270.

[0015] While certain embodiments have been described
and exemplified above, various other embodiments will be
apparent to those skilled in the art from the foregoing disclo-
sure. The present disclosure is not limited to the particular
embodiments described and exemplified but is capable of
considerable variation and modification without departure
from the scope of the appended claims.

What is claimed is:

1. A liquid crystal display, comprising:

a first flat glass substrate, an opposite second flat glass
substrate, and a liquid crystal layer sandwiched therebe-
tween;
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a backlight module disposed adjacent to the first flat glass
substrate;

a color filter disposed between the first flat glass substrate
and the backlight module;

a bandpass filter member disposed on the second flat glass
substrate, the bandpass filter member being configured
for allowing a light of a given spectrum emitted from the
backlight module to pass therethrough, and blocking
light that is not in the given spectrum from passing
therethrough; and

atouch panel disposed adjacent to the bandpass filter mem-
ber.

2. The liquid crystal display as claimed in claim 1, wherein
the bandpass filter member comprises a bandpass filter film
including a number of alternately arranged first and second
layers, the bandpass filter film is proximate to the touch panel.

3. The liquid crystal display as claimed in claim 1, wherein
the bandpass filter member comprises a transparent substrate
and a bandpass filter film formed on a surface of the transpar-
ent substrate, and the bandpass filter film is adjacent to the
touch panel and includes a number of alternately arranged
first and second layers.

4. The liquid crystal display as claimed in claim 2, wherein
the first layers are comprised of a first material, a refractive
index of'the first material is ranged from 2.1 to 2.5, the second
layers are comprised of a second material, a refractive index
of the second material is ranged from 1.3 to 1.5.

5. The liquid crystal display as claimed in claim 3, wherein
the first are alternately comprised of a first material, a refrac-
tive index of the first material is ranged from 2.1 to 2.5, the
second layers are comprised of a second material, a refractive
index of the second material is ranged from 1.3 to 1.5.

6. The liquid crystal display as claimed in claim 4, the first
material is selected from a group consisting of Ta,Os, TiO,,
Ti;0,, and Nb,Os, the second material is SiO,.

7. The liquid crystal display as claimed in claim 5, the first
material is selected from a group consisting of Ta,Os, TiO,,
Ti;0,, and Nb,Os, the second material is SiO,.

8. A liquid crystal display, comprising:

a first flat glass substrate, an opposite second flat glass
substrate, and a liquid crystal layer sandwiched therebe-
tween;

a backlight module disposed adjacent to the first flat glass
substrate;

a color filter disposed between the first flat glass substrate
and the backlight module;

a bandpass filter member disposed on the second flat glass
substrate, the bandpass filter member being configured
for allowing a light of a given spectrum emitted from the
backlight module to pass therethrough, and blocking
light that is not in the given spectrum from passing
therethrough; and

atouch panel disposed adjacent to the bandpass filter mem-
ber;

wherein the bandpass filter member is further configured
for allowing light of the given spectrum emitted from
outside ofthe liquid crystal display to pass therethrough,
and reflecting light emitted from outside of the liquid
crystal display that is not in the given spectrum, such that
when the backlight module is turned off, the light from
outside of the liquid crystal display passes through the
touch panel and reaches the bandpass filter member, and
the bandpass filter member reflects the light that is not in
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the given spectrum so as to make the liquid crystal dis-
play achieve a mirror function.

9. The liquid crystal display as claimed in claim 8, wherein
the bandpass filter member comprises a bandpass filter film
including a number of alternately arranged first and second
layers, and the bandpass filter film is proximate to the touch
panel.

10. The liquid crystal display as claimed in claim 8,
wherein the bandpass filter member comprises a transparent
substrate and a bandpass filter film formed on a surface of the
transparent substrate, and the bandpass filter film is adjacent
to the touch panel and includes a number of alternately
arranged first and second layers.

11. The liquid crystal display as claimed in claim 9,
wherein the first layers are comprised of a first material, a
refractive index of the first material is ranged from 2.1 to 2.5,
the second layers are comprised of a second material, and a
refractive index of the second material is ranged from 1.3 to
1.5.

12. The liquid crystal display as claimed in claim 10,
wherein the first layers are comprised of a first material, a
refractive index of the first material is ranged from 2.1 to 2.5,
the second layers are comprised of a second material, and a
refractive index of the second material is ranged from 1.3 to
1.5.

13. The liquid crystal display as claimed in claim 11,
wherein the first material is selected from a group consisting
of Ta205, TiO2, Ti305, and Nb205, and the second material
is SiO2.

14. The liquid crystal display as claimed in claim 12,
wherein the first material is selected from a group consisting
of Ta205, TiO2, Ti305, and Nb205, and the second material
is SiO2.

15. The liquid crystal display as claimed in claim 8, further
comprising a transflective layer disposed between the first flat
glass substrate and the backlight module, the transflective
layer including a number of alternately arranged reflecting
regions and transmitting regions.

16. A liquid crystal display, comprising:

a first flat glass substrate, an opposite second flat glass
substrate, and a liquid crystal layer sandwiched therebe-
tween;

a backlight module disposed adjacent to the first flat glass
substrate;

a color filter disposed between the first flat glass substrate
and the backlight module;

a bandpass filter member disposed on the second flat glass
substrate, the bandpass filter member being configured
for allowing a light of a given spectrum emitted from the
backlight module to pass therethrough, and blocking
light that is not in the given spectrum from passing
therethrough; and

atouch panel disposed adjacent to the bandpass filter mem-
ber;

wherein the bandpass filter member is capable of reflecting
external light that is not in the given spectrum, and
allowing external light that is in the given spectrum to
pass therethrough, such that when no light is emitted
from the backlight module, the external light passes
through the touch panel and reaches the bandpass filter
member, and the bandpass filter member reflects the
external light that is not in the given spectrum, so that the
liquid crystal display achieves a mirror function.
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17. The liquid crystal display of claim 16, wherein the
bandpass filter member comprises a bandpass filter film
formed by a number of alternately arranged first and second
layers, and the bandpass filter film is directly formed on a
surface of the color filter that is away from the liquid crystal
layer.

18. The liquid crystal display of claim 17, wherein the first
layers are comprised of a first material, a refractive index of
the first material is ranged from 2.1 to 2.5, the second layers
are comprised of a second material, and a refractive index of
the second material is ranged from 1.3 to 1.5.
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19. The liquid crystal display of claim 16, wherein the
bandpass filter member comprises a bandpass filter film and a
transparent plate, the transparent plate is formed on a surface
of'the color filter that is away from the liquid crystal layer, and
the bandpass filter film is formed on the transparent plate.

20. The liquid crystal display of claim 18, wherein the first
layers are comprised of a first material, a refractive index of
the first material is ranged from 2.1 to 2.5, the second layers
are comprised of a second material, and a refractive index of
the second material is ranged from 1.3 to 1.5.
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