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TRANSFLECTIVE LIQUID CRYSTAL
DISPLAY DEVICE

TECHNICAL FIELD

[0001] Thepresent invention relates to a transflective liquid
crystal display device, in particular to a transflective liquid
crystal display device using the light from a backlight effi-
ciently.

BACKGROUND ART

[0002] A so-called transflective liquid crystal display
device, which reflects ambient light incident from a front side,
leads the reflected light to the front side and at the same time
allows incident light from a backlight system on the back to
pass therethrough so as to be led to the same front side, is
becoming commercialized with reality. This type of liquid
crystal display device displays images effectively using prin-
cipally ambient light when an operating environment is bright
(reflective mode) and principally spontaneous light of the
backlight system (transmissive mode) when the operating
environment is dark.

[0003] Prior art documents US2001/0017679 and US2002/
0089623 disclose this type of liquid crystal display device.
[0004] Here, a conventional transflective liquid crystal dis-
play device will be explained using FIG. 1. FIG. 1 is a sec-
tional view diagrammatically showing an arrangement of a
conventional transflective liquid crystal display device.
[0005] The transflective liquid crystal display device in
FIG. 1 is principally constructed of a backlight 1 used in a
transmissive mode, a liquid crystal panel 2 arranged above
this backlight 1 and a pair of circularly polarized light plates
3, 4 arranged to sandwich this liquid crystal panel 2.

[0006] The backlight 1 is constructed of a light guide plate
1¢ which guides light and a light source (not shown) arranged
atan end of the light guide plate 1c. A diffusing film 1a which
diffuses light emitted onto the liquid crystal panel 2 through
the light guide plate 1c¢ is formed on the surface of the light
guide plate 1c on a side of the liquid crystal panel 2 and a
reflective film 15 which reflects light from the light source is
formed on the surface opposite to the surface of the light
guide plate 1¢ on a side of the liquid crystal panel 2.

[0007] The liquid crystal panel 2 includes a pair of glass
substrates 2a, 2b, a liquid crystal layer 2¢ sandwiched ther-
ebetween, a stepwise member 2e provided on a reflective
region B on the glass substrate 2a and a reflective film 24
formed on the stepwise member 2e.

[0008] Pixels are formed on the glass substrate 2¢ and each
pixel is provided with the reflective region B having the
reflective film 24 and the transmissive region A (region with-
out any reflective film) having an opening for allowing light
from the backlight 1 to pass therethrough. In each pixel, the
reflective region B is formed to surround the transmissive
region A.

[0009] The liquid crystal panel 2 has electrodes, a color
filter, an orientation film which controls the orientation of
liquid crystal molecules, but explanations thereof will be
omitted here for simplicity of explanation.

[0010] The circularly polarized light plates 3, 4 are circu-
larly polarized light plates having polarization directions
opposite to each other. Here, suppose the circularly polarized
light plate 3 is a right circularly polarized light plate and the
circularly polarized light plate 4 is a left circularly polarized
light plate.
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[0011] In the transflective liquid crystal display device in
the above described structure, when the light from the back-
light 1 is used as a light source in a transmissive mode, the
light emitted from the backlight 1 passes through the circu-
larly polarized light plate 3 in the reflective region B. Since
the circularly polarized light plate 3 is a right circularly polar-
ized light plate, a part of the left circularly polarized light of
the light which has passed through the circularly polarized
light plate 3 is absorbed and becomes the right circularly
polarized light.

[0012] This right circularly polarized light is reflected on
the reflective film 2d. The light reflected on the reflective film
2d is changed from the right circularly polarized light to the
left circularly polarized light. When this left circularly polar-
ized light returns to the circularly polarized light plate 3, the
left circularly polarized light is absorbed by the circularly
polarized light plate 3 and cannot pass through the circularly
polarized light plate 3 because the circularly polarized light
plate 3 is a right circularly polarized light plate.

[0013] As described above, in the transflective liquid crys-
tal display device, each pixel has a reflective region and a
transmissive region. Since the reflective region is normally
wider than the transmissive region, when the light from the
backlight 1 is reflected on the reflective film 24 as shown
above and the light from the backlight 1 is consequentially
absorbed by the circularly polarized light plate 3, a great
portion of the backlight 1 is not fully used in a transmissive
mode.

DISCLOSURE

[0014] Itis an object of the present invention to provide a
transflective liquid crystal display device which is able to use
the light from a backlight efficiently in a transmissive mode.
[0015] The transflective liquid crystal display device
according to the present invention has a liquid crystal panel in
which liquid crystal material is sealed between a pair of
substrates faced with each other and in which pixels formed
on one substrate of the pair of substrates have transmissive
regions and reflective regions, comprising a pair of circularly
polarized light members arranged outside the liquid crystal
panel and a backlight arranged outside one circularly polar-
ized light member of the pair of circularly polarized light
members, wherein the reflective region has a reflective mem-
ber for reflecting ambient light from an opposite side of
backlight-arranging side in the liquid crystal panel, and the
reflective region has phase difference forming means
arranged on the backlight-arranging side of the reflective
member.

[0016] This structure allows the phase difference forming
means to reverse the polarization direction of the circularly
polarized light from the backlight in the reflective region.
This allows the light reflected on the reflective member to
pass through the circularly polarized light member. There-
fore, the light from the backlight in the reflective region which
conventionally used to be wasted without being used can be
used in a transmissive mode.

[0017] In the transflective liquid crystal display device
according to the present invention, the phase difference form-
ing means preferably has a function of reversing a direction of
circularly polarized light by allowing circularly polarized
light to pass therethrough twice.

[0018] Inanembodiment of the transflective liquid crystal
display device according to the present invention, the phase
difference forming means is formed on the reflective regions
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in a main surface inside the liquid crystal panel on one sub-
strate on the backlight-arranging side of a pair of substrates
and the reflective member is formed on the phase difference
forming means. In this case, the phase difference forming
means is preferably a retardation film for delaying phase with
4. Furthermore, the phase difference forming means also
serves as a stepwise member for adjusting a balance between
transmittance in the transmissive region and reflectance in the
reflective region.

[0019] In another embodiment of the transflective liquid
crystal display device according to the present invention, the
phase difference forming means is orientation-processed
polymer liquid crystal layer. In this case, the polymer liquid
crystal layer preferably delays phase with A/4.

[0020] In a further embodiment of the transflective liquid
crystal display device according to the present invention, the
phase difference forming means is formed on the reflective
regions in a main surface outside the liquid crystal panel on
one substrate on the backlight-arranging side of a pair of
substrates. In this case, the phase difference forming means is
preferably a retardation film or a phase difference film for
delaying phase with A/4.

DESCRIPTION OF DRAWINGS

[0021] FIG. 1 is a sectional view diagrammatically show-
ing an arrangement of a conventional transflective liquid crys-
tal display device;

[0022] FIG. 2 is a sectional view diagrammatically show-
ing an arrangement of a transflective liquid crystal display
device according to an Embodiment 1 of the present inven-
tion;

[0023] FIG. 3a is a sectional view showing another
example of phase difference forming means in a transflective
liquid crystal display device according to an Embodiment 2 of
the present invention; and

[0024] FIG. 3b is a sectional view showing another
example of phase difference forming means in a transflective
liquid crystal display device according to an Embodiment 3 of
the present invention.

BEST MODE

[0025] With reference now to the attached drawings,
embodiments of the present invention will be explained in
detail below.

Embodiment 1

[0026] FIG. 2 is a sectional view diagrammatically show-
ing an arrangement of a transflective liquid crystal display
device according to an Embodiment 1 of the present inven-
tion. In FIG. 2, the transflective liquid crystal display device
actually includes electronic devices and optical devices such
as electrodes, a color filter, an orientation film, but explana-
tions thereof will be omitted here for simplicity of explana-
tion.

[0027] The transflective liquid crystal display device in
FIG. 2 are principally constructed of a backlight 11 used in a
transmissive mode, a liquid crystal panel 12 arranged above
this backlight 11 and a pair of circularly polarized light plates
13, 14 arranged to sandwich this liquid crystal panel 12.
[0028] Thebacklight11 is constructed ofa light guide plate
11c¢ and a light source (not shown) arranged at an end of the
light guide plate 11¢. A diffusing film 11¢ which diffuses light
emitted onto the liquid crystal panel 12 through the light
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guide plate 11c is provided on the surface of the light guide
plate 11¢ on a side of the liquid crystal panel 12 and a reflec-
tive film 115 which reflects light from the light source is
provided on the surface opposite to the surface of the light
guide plate 11¢ on a side of the liquid crystal panel 12.
[0029] Inthe backlight 11 with the above-mentioned struc-
ture, the light emitted from the light source enters the light
guide plate 11c¢, is reflected on the reflective film 115 of the
light guide plate 1¢ and directed toward the liquid crystal
panel 12 (upward in FIG. 2). This light is diffused by the
diffusing film 11a of the light guide plate 11¢ and used as the
light of the backlight 11 in a transmissive mode.

[0030] An LED (light-emitting diode), etc., can be used as
the light source. Furthermore, a metal film such as an alumi-
num film can be used as the reflective film 115. Furthermore,
a polycarbonate film containing diffusing grains, etc., can be
used as the diffusing film 11a.

[0031] The liquid crystal panel 12 includes a pair of glass
substrates 12a, 125, a liquid crystal layer 12¢ sandwiched
therebetween, a retardation film 12e which is phase differ-
ence forming means provided in a reflective region B on the
glass substrate 12a and a reflective film 124 formed on the
retardation film 12e. This retardation film 12¢ has a function
of delaying phase with, for example, V4 (approximately 100 to
200 nm). A resin material such as polycarbonate can be used
as the material of the retardation film 12e.

[0032] Pixels are formed on the glass substrate 12a and
each pixel is provided with the reflective region B having the
reflective film 124 and the transmissive region A (region
without any reflective film) having an opening for allowing
the light from the backlight 11 to pass therethrough. In the
respective pixels, thereflective region B is formed to surround
the transmissive region A.

[0033] When the reflective region B and transmissive
region A are formed using the retardation film 12e, the retar-
dation film 12e is formed on the glass substrate 12a first.
[0034] For example, the retardation film 12e is formed by
coating the glass substrate 12a with the resin material for the
retardation film using a spin coating method, etc.

[0035] Since this retardation film 12e can also serve as the
stepwise member, it is possible to simplify the manufacturing
steps. The stepwise member is provided to adjust a balance
between transmittance in the transmissive mode and reflec-
tance in the reflective mode and it is preferable to set the ratio
of the cell gap in the reflective region B to the cell gap in the
transmissive region A to approximately 1:2. To realize this
ratio, the thickness of the stepwise member is normally con-
trolled.

[0036] Then, the reflective film 124 is formed on the retar-
dation film 12e. For example, the reflective film 124 is formed
by coating the retardation film 12e with the material for the
reflective film such as aluminum using a sputtering method,
etc. Then, the reflective film 124 and retardation film 12¢ are
patterned and an opening corresponding to the transmissive
region A is formed. Therefore, the reflective film 124 is pro-
vided on the reflective region B of the glass substrate 12a
through the retardation film 12e.

[0037] This results in a structure with the retardation film
12e which is phase difference forming means arranged on the
backlight side of the reflective film 124 which is the reflective
member in the reflective region B.

[0038] The circularly polarized light plates 13, 14 are cir-
cularly polarized light plates having polarization directions
opposite to each other. Here, suppose the circularly polarized
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light plate 13 is a right circularly polarized light plate and the
circularly polarized light plate 14 is a left circularly polarized
light plate. The circularly polarized light plates 13, 14 can be
provided on the glass substrates 12a, 125 by pasting them
onto the outer surfaces of the glass substrates 124, 125.

[0039] Then, the operation of the transflective liquid crystal
display device in the above described structure will be
explained. Note that the operation in the reflective mode in
which ambient light is used as a light source is the same as that
of a normal transflective liquid crystal display device, and
therefore explanations thereof will be omitted.

[0040] In the transmissive mode in which the light of the
backlight 11 is used as a light source for the display, the light
emitted from the backlight 11 in the reflective region B passes
through the circularly polarized light plate 13. Since the cir-
cularly polarized light plate 13 is a right circularly polarized
light plate, a part of the left circularly polarized light of the
light which has passed through the circularly polarized light
plate 13 is absorbed and becomes the right circularly polar-
ized light.

[0041] When this right circularly polarized light enters the
retardation film 12e of the liquid crystal panel 12, the phase of
the right circularly polarized light is delayed by V4. The light
with the phase delay with ¥4 becomes linearly polarized light
and is reflected on the reflective film 124. The phase of the
light reflected on the reflective film 12d is delayed by the
retardation film 12e by Y4 again. In this way, this linearly
polarized light becomes right circularly polarized light again.
Therefore, the right circularly polarized light passed through
the retardation film 12e, reflected on the reflective film 124
and passed through the retardation film 12e again becomes
the right circularly polarized light as is. That is, by being
reflected on the reflective film 124, the right circularly polar-
ized light becomes the left circularly polarized light, but since
it passes through the retardation film 12e twice, the phase
thereof is delayed by 2'%4, and therefore it returns to the right
circularly polarized light.

[0042] This right circularly polarized light passes through
the circularly polarized light plate 13 which is the right cir-
cularly polarized light plate as is. Then, the right circularly
polarized light is reflected on the reflective film 116 and
diffused by the diffusing film 11a. When passing through the
diffusing film 11a, with circular polarization canceled, the
right circularly polarized light returns to the natural light as
well as the light from the backlight 11. For this reason, the
light reflected on this backlight 11 is added to the light
directly emitted from the backlight 11 in the transmissive
region A. That is, the light from the backlight 11 in the
reflective region B which conventionally used to be wasted
without being used can be used in a transmissive mode.

[0043] Then, the effect of the present invention will be
explained using FIG. 1 and FIG. 2. Here, to facilitate an
understanding, it is assumed that the amount of light emitted
fromthe backlights 1, 11 is 100 and the area ratio (%) between
the reflective region B and transmissive region A is B:A.

[0044] In the transflective liquid crystal display device
shown in FIG. 1, the light emitted from the backlight 1 in the
reflective region B in a transmissive mode cannot pass
through the above described circularly polarized light plate 3,
being wasted. Thus, only the light emitted from the backlight
11 in the transmissive region A is used for a display. There-
fore, the utilization rate of the light used in the transmissive
mode is 50 A %.
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[0045] On the other hand, in the transflective liquid crystal
display device according to the present invention shown in
FIG. 2, the light emitted from the backlight 11 in the reflective
region B in a transmissive mode can pass through the above
described circularly polarized light plate 3, and can thereby
be used for a display. Assuming that the reutilization rate of
light is a, the utilization rate of this light is a B %. Further-
more, the utilization rate of the light emitted from the back-
light 11 of the transmissive region A is 50 A % as described
above. Therefore, the utilization rate of the light used in the
transmissive mode is a B %+50 A %.

[0046] Note that the light utilization rate a is a value
affected by the reflectance of the reflective film 115 and the
degree of cancellation of circular polarization of the diffusing
film 11a of the backlight 11, and a is small when the reflec-
tance of the reflective film 115 and the degree of cancellation
of circular polarization of the diffusing film 11a are small.
[0047] Thus, the transflective liquid crystal display device
according to this embodiment can effectively use the light
emitted from the backlight 11 in the reflective region B in a
transmissive mode, and therefore when the brightness of the
panel is kept at the same level, it is possible to suppress the
necessary output of the backlight 11 more than the conven-
tional one. As a result, it is possible to reduce power consump-
tion of the backlight 11 and extend thelife of the backlight 11.
Furthermore, using the output of the backlight 11 at the same
level as that of the conventional one can increase the bright-
ness of the panel.

[0048] Furthermore, if the same transmittance as that of the
conventional one in a transmissive mode is realized, it is
possible to narrow the transmissive region (opening) A of
each pixel, and thereby relatively widen the reflective region
B. As a result, it is possible to increase the reflectance in the
reflective mode and also improve the display performance in
the reflective mode.

Embodiment 2

[0049] This embodiment will describe another example of
phase difference forming means provided in the reflective
region of a liquid crystal panel. This embodiment will
describe a case where an in-cell retarder is used for the phase
difference forming means.

[0050] FIG. 3a is a sectional view showing another
example of phase difference forming means in a transflective
liquid crystal display device according to Embodiment 2 of
the present invention. Here, in FIG. 3a, the same members as
those shown in FIG. 2 are assigned the same reference numer-
als.

[0051] The retardation film 12¢ shown in FIG. 3q is con-
structed of an ordinary stepwise formation layer 12f and an
in-cell retarder 12g. This in-cell retarder 12g can be con-
structed of a polymer liquid crystal layer with oriented liquid
crystal molecules, etc.

[0052] When the retardation film 12e shown in FIG. 3a is
formed, an orientation film (not shown) made of polyimide,
etc., is formed on a glass substrate 12a first. Then, the orien-
tation film is subjected to orientation processing by rubbing
this orientation film. Then, the orientation film is coated with
the polymer liquid crystal for orientation. In this way, the
in-cell retarder 12g is formed on the glass substrate 12a. This
makes it possible to form a phase difference. In the present
invention, it is desirable to delay phase with %4, and therefore
it is preferable to control the film thickness and temperature
accordingly.
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[0053] Then, the stepwise member 12/ is formed on the
in-cell retarder 12g. A resin material can be used for the
stepwise member 12f. When the stepwise member 12/ is
formed on the in-cell retarder 12g, the resin material is coated
using a spin coating method, etc.

[0054] Further, a reflective film 12d is formed on the retar-
dation film 12e (stepwise member 12f) as in the case of
Embodiment 1. Then, the reflective film 124 and retardation
film 12e (stepwise member 12f'and in-cell retarder 12g) are
patterned to form an opening corresponding to a transmissive
region A.

[0055] Then, the operation of the transflective liquid crystal
display device in the above described structure will be
explained. The operation in a reflective mode using ambient
light as a light source is the same as that of an ordinary
transflective liquid crystal display device, and therefore
explanations thereof will be omitted.

[0056] Inatransmissive mode, when right circularly polar-
ized light emitted from the backlight 11 in a reflective region
B and passed through a circularly polarized light plate 13
enters the in-cell retarder 12g of the liquid crystal panel 2, the
phase of the right circularly polarized light delays with V4.
The light with a phase delay with % becomes linearly polar-
ized light and is reflected on the reflective film 12d. The phase
of the light reflected on the reflective film 124 is further
delayed with %4 in the in-cell retarder 12g again. This causes
this linearly polarized light to return to the right circularly
polarized light. Therefore, the right circularly polarized light
passed through the in-cell retarder 12g, reflected on the
reflective film 124 and passed through the in-cell retarder 12g
becomes the right circularly polarized light as is. That is, the
right circularly polarized light becomes left circularly polar-
ized light by being reflected on the reflective film 12d, but
since it passes through the in-cell retarder 12g twice, the
phase thereof is delayed with 2'%4 and the light becomes the
right circularly polarized light. This right circularly polarized
light is reused as the light source in the transmissive mode as
in the case of Embodiment 1. For this reason, as in the case of
Embodiment 1, the light from the backlight 11 in the reflec-
tiveregion B which conventionally used to be wasted without
being used can be used in the transmissive mode.

Embodiment 3

[0057] This embodiment will describe a further example of
phase difference forming means provided in the reflective
region of a liquid crystal panel. This embodiment will
describe a case where a retarder outside the substrate is used
as the phase difference forming means.

[0058] FIG. 3b is a sectional view showing the other
example of phase difference forming means in a transflective
liquid crystal display device according to Embodiment 3 of
the present invention. Here, in FIG. 35, the same members as
those shown in FIG. 2 are assigned to the same reference
numerals.

[0059] The phase difference forming means shown in FIG.
3b 1s constructed of an ordinary stepwise formation layer 121
provided inside the liquid crystal cell, a retarder 12/ provided
outside the liquid crystal cell. This retarder 12/ has a function
of delaying phase with, for example, Y4 (approximately 100 to
200 nm). This retarder 12/ can be constructed of a phase
difference film and retardation film, etc.

[0060] When the phase difference forming means shown in
FIG. 3bis formed, a stepwise member 12/7is formed on a main
surface of the glass substrate 12a on the liquid crystal cell side
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(inside the cell) first. When the stepwise member 12f is
formed on the glass substrate 12a, a resin material, etc., is
coated using a spin coating method, etc.

[0061] Furthermore, a reflective film 124 is formed on the
stepwise member 12f°as in the case of Embodiment 1. Then,
the reflective film 124 and stepwise member 12fare patterned
to form an opening corresponding to the transmissive region
A.

[0062] Then, the retarder 12/ is partially formed in the
region on the main surface opposite to the liquid crystal cell
(outside the cell) of the glass substrate 12, in which the
stepwise member 12f1s formed. When a phase difference film
is used as the retarder 127, the phase difference film is par-
tially pasted to the region corresponding to the region of the
glass substrate 12a in which the stepwise member 12/ is
formed. On the other hand, when the retardation film is used
as the retarder 12/, a resin material is coated using a spin
coating method, etc., as in the case of Embodiment 1 and then
patterning is performed in such a way that a retardation film
remains in the region corresponding to the formation region
of the stepwise member 12/

[0063] Then, the operation of the transflective liquid crystal
display device in the above described structure will be
explained. The operation in a reflective mode using ambient
light as a light source is the same as that of an ordinary
transflective liquid crystal display device, and therefore
explanations thereof will be omitted.

[0064] Inatransmissive mode, when right circularly polar-
ized light emitted from the backlight 11 in a reflective region
B and passed through a circularly polarized light plate 13
enters the retarder 12/ of the liquid crystal panel 2, the phase
thereof is delayed with 4. The light with a phase delay with
V4 becomes linearly polarized light and is reflected on the
reflective film 12d. The phase of the light reflected on the
reflective film 124 is further delayed with ¥ in the retarder
12/ again. This causes this linearly polarized light to become
the right circularly polarized light. Therefore, the right circu-
larly polarized light passed through the retarder 12/, reflected
on the reflective film 124 and passed through the retarder 12/
again becomes the right circularly polarized light as is. That
is, the right circularly polarized light becomes the left circu-
larly polarized light by being reflected on the reflective film
124, but since it passes through the retarder 12/ twice, the
phase thereof is delayed with 2'/4, thus becoming the right
circularly polarized light. This right circularly polarized light
is reused as the light source in the transmissive mode as in the
case of Embodiment 1.

[0065] For this reason, as in the case of Embodiment 1, the
light from the backlight 11 in the reflective region B which
conventionally used to be wasted without being used can be
used in the transmissive mode.

[0066] In this embodiment, the phase difference forming
means is constructed of the stepwise member 12f and retarder
12/ separately, which makes it possible to reduce the thick-
ness of the retarder 125.

[0067] Thepresentinvention isnot limited to Embodiments
1 to 3 above, but can be implemented modified in various
ways. For example, the present invention is not limited to
materials described in Embodiments 1 to 3 above, but can be
implemented modified in various ways.

[0068] Said embodiments 1 to 3 have described the case
where the retardation film for delaying phase with % is used,
but the retardation film of the present invention is not limited
to the retardation film for delaying phase with Y4 if the orien-
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tation of circularly polarized light can be at least reversed by
allowing the light to pass through the film or layer twice.
Furthermore, Embodiments 1 to 3 above have described the
case where the circularly polarized light plates 13, 14 are
pasted to the glass substrates 12a, 12, but the present inven-
tion is applicable if the circularly polarized light plates 13, 14
are at least arranged outside the glass substrates 12a, 126 in
the liquid crystal panel 12.

[0069] As described above, the transflective liquid crystal
display device of the present invention comprises a pair of
circularly polarized light members arranged outside the lig-
uid crystal panel and a backlight arranged outside one circu-
larly polarized light member of the pair of circularly polar-
ized light members, wherein the reflective region has a
reflective member for reflecting ambient light from an oppo-
site side of backlight-arranging side in the liquid crystal
panel, and the reflective region has phase difference forming
means arranged on the backlight side of the reflective mem-
ber, and therefore it is possible to reverse the polarization
direction of circularly polarized light from the backlight in
the reflective region and allow the light reflected on the reflec-
tive member to pass through the circularly polarized light
member. As a result, the light from the backlight in the reflec-
tive region which conventionally used to be wasted without
being used can be used in a transmissive mode.

INDUSTRIAL APPLICABILITY

[0070] The present invention is applicable to a transflective
liquid crystal display device used for a cellular phone or PDA
(Personal Digital Assistant), etc.

1. A transflective liquid crystal display device having a
liquid crystal panel in which liquid crystal material is sealed
between a pair of substrates faced with each other and in
which pixels formed on one substrate of said pair of substrates
have transmissive regions and reflective regions, comprising:

a pair of circularly polarized light members arranged out-

side said liquid crystal panel; and

a backlight arranged outside one circularly polarized light

member of said pair of circularly polarized light mem-
bers,
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wherein said reflective region has a reflective member for
reflecting ambient light from an opposite side of back-
light-arranging side in said liquid crystal panel, and said
reflective region has phase difference forming means
arranged on the backlight-arranging side of said reflec-
tive member.

2. The device as claimed in claim 1, wherein said phase
difference forming means has a function of reversing a direc-
tion of circularly polarized light by allowing circularly polar-
ized light to pass therethrough twice.

3. The device as claimed in claim 1, wherein said phase
difference forming means is formed on said reflective regions
in a main surface inside said liquid crystal panel on one
substrate on the backlight-arranging side of the pair of sub-
strates and said reflective member is formed on said phase
difference forming means.

4. The device as claimed in claim 3, wherein said phase
difference forming means is a retardation film for delaying
phase with A/4.

5. The device as claimed in claim 1, wherein said phase
difference forming means also serves as a stepwise member
for adjusting a balance between transmittance in said trans-
missive region and reflectance in said reflective region.

6. The device as claimed in claim 1, wherein said phase
difference forming means is orientation-processed polymer
liquid crystal layer.

7. The device as claimed in claim 6, wherein said polymer
liquid crystal layer delays phase with A/4.

8. The device as claimed in claim 1, wherein said phase
difference forming means is formed on said reflective regions
in a main surface outside said liquid crystal panel on one
substrate on the backlight-arranging side of said pair of sub-
strates.

9. The device as claimed in claim 8, wherein said phase
difference forming means is a retardation film or a phase
difference film for delaying phase with A/4.
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