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The invention discloses an optical member and an OLED
display including an optical member. The optical member
includes: ametal electrode, a A/4 phase-difference plate and a
linear polarization plate sequentially arranged in this order. A
M2 phase-difference plate and a brightness enhancement film
are arranged between the A/4 phase-difference plate and the
linear polarization plate; there is an angle between an absorp-
tion axis of the linear polarization plate and a polarization axis
of the brightness enhancement film; and there is an angle
between the polarization axis of the brightness enhancement
film and a slow axis of the A/2 phase-difference plate. This
arrangement can address the problem in the related art that
faces the difficulty to improve the transmittivity of light in an
optical member in an OLED display.
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OPTICAL MEMBER AND OLED DISPLAY
DEVICE

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims the benefit of priority to
Chinese Patent Application No. 201410834468.0, filed with
the Chinese Patent Office on Dec. 23, 2014 and entitled
“OPTICAL MEMBER AND OLED DISPLAY DEVICE”,
the content of which is incorporated herein by reference in its
entirety.

BACKGROUND OF THE INVENTION

[0002] An optical member in an Organic Light-Emitting
Diode (OLED) display device includes a linear polarization
plate, and a A/4 phase-difference plate, both of which prima-
rily function as anti-reflection in the OLED display. For
example, when natural light passes the linear polarization
plate, the natural light parallel to an absorption axis of the
linear polarization plate passes the linear polarization plate
through a linear sheet, and the natural light perpendicular to
the absorption axis of the linear polarization plate is shielded
by the linear polarization plate; and after the natural light
passing the linear polarization plate passes the A/4 phase-
difference plate, the natural light passing the A/4 phase-dif-
ference plate will be turned into elliptically polarized light
and circularly polarized light due to the 7/2 phase delay
between the azimuth of a fast axis and the azimuth of a slow
axis of the A/4 phase-difference plate; and if there is a 45°
angle between the absorption axis of the linear polarization
plate and the slow axis of the A/4 phase-difference plate, as
illustrated in FIG. 1, then after the natural light passes the
linear polarization plate and the A/4 phase-difference plate,
the natural light will be turned into right-rotated circularly
polarized light, and the right-rotated circularly polarized light
will be turned into left-rotated circularly polarized light after
being reflected on a metal electrode; and after the left-rotated
circularly polarized light passes the A/4 phase-difference
plate, the left-rotated circularly polarized light will be turned
into linearly polarized light which is perpendicular to the
absorption axis of the linear polarization plate, and then the
linearly polarized light cannot pass the linear polarization
plate.

[0003] However, there are the following characteristics of
the polarization sheet and the phase-difference plate in the
OLED display in the related art:

[0004] The inverse wavelength diffusion characteristic of
the single layer phase-difference plate tends to fail to agree
with the ideal characteristic, as illustrated by the conventional
QWF in FIG. 2, due to different phase compensations by the
phase-difference plate forlight in different wavelength bands,
as denoted in Equation (1):

R, =n.d=(0/2m)) o)

[0005] where R,, represents a phase compensated in the
direction of the slow axis; 0 represents a compensation phase
angle; and n, represents an in-plane refractive index in the
direction of the slow axis.

[0006] Itcanbe determined in Equation (1) that, if incident
light is in a short wavelength band, then there will be a large
phase compensation; and if the incident light is in a long
wavelength band, then there will be a small phase compen-
sation, as illustrated by the conventional QWF curve in FIG.
2. Forthe ideal value in FIG. 2, R, is in direct proportion to A,
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and it can be apparent from Equation (1) that the compensa-
tion phase angle is same for different wavelength bands, so
that light in all the wavelength bands will be completely
absorbed by the optical member.

[0007] Both the linear polarization plate and the A/4 phase-
difference plate in the optical member are prepared for light at
the 550 nm wavelength, that is, incident blue light at 550 nm
can be completely absorbed by the optical member, but light
in the other wavelength bands will be partially reflected, so
that reflection cannot be completely cancelled. Reflectivities
of predominant products in the market at present range
between 2% and 6%.

[0008] The organic layer in the OLED device emits light
with various phases, e.g., linearly polarized light, elliptically
polarized light and circularly polarized light. If the absorption
axis of the linear polarization plate in the optical member in
the OLED display is parallel to the slow axis of the A/4
phase-difference plate, and there is a 45° angle between the
absorption axis of the linear polarization plate and an optical
axis of the linear polarization plate, as illustrated in FIG. 3,
then when the organic layer of the OLED device emits lin-
early polarized light, i.e., a light ray as illustrated in FIG. 3,
the linearly polarized light is turned into right-rotated circu-
larly polarized light after passing the /4 phase-difference
plate for the first time, and when the right-rotated circularly
polarized light passes the linear polarization plate, only a
component P light parallel to the absorption axis of the linear
polarization plate can pass and a component S perpendicular
to the absorption axis of the linear polarization plate can not
pass the linear polarization plate; here the P light refers to
light perpendicular to the A/4 phase-difference plate, and S
light refers to the light parallel to the A/4 phase-difference
plate, and natural light can be regarded as the combination of
these two components of light. When the organic layer of the
OLED display emits circularly polarized light, i.., b lightray
as illustrated in F1G. 3, the circularly polarized light is turned
into linearly polarized light after passing the A/4 phase-dif-
ference plate for the first time, here the linearly polarized light
is distributed in respective vibration directions, so only a part
of the linearly polarized light can pass the linear polarization
plate; and when the organic layer of the OLED display emits
elliptically polarized light, i.e., ¢ light ray as illustrated in
FIG. 3, the elliptically polarized light is turned into linearly
polarized light after passing the A/4 phase-difference plate for
the first time, here the linearly polarized light is distributed in
respective vibration directions, so only a part of the linearly
polarized light can pass the linear polarization plate. It can be
determined from the analysis above, the light with the respec-
tive phases emitted from the organic layer in the OLED dis-
play will be at least attenuated to half in brightness after
passing the optical member in the OLED display.

[0009] In summary, the optical member in the existing
OLED display may suffer the problem of loss in transmitting
light, hence it is difficult to improve the transmittivity of the
light therein.

BRIEF SUMMARY OF THE INVENTION

[0010] In one aspect, the present disclosure provides an
optical member and an OLED display so as to address the
problem in the related art of the difficulty to improve the
transmittivity of light in an optical member in an OLED
display.

[0011] Inanother aspect, the present disclosure provides an
optical member including a metal electrode, a M4 phase-
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difference plate and a linear polarization plate arranged in that
order, wherein a A/2 phase-difference plate and a brightness
enhancement film are arranged between the A/4 phase-differ-
ence plate and the linear polarization plate; there is an angle
between an absorption axis of the linear polarization plate and
a polarization axis of the brightness enhancement film; and
there is an angle between the polarization axis of the bright-
ness enhancement film and a slow axis of the A/2 phase-
difference plate.

[0012] Inanother aspect, the present disclosure further pro-
vides an OLED display including the above-described optical
member.

[0013] As compared with the related art, a brightness
enhancement film and a A/2 phase-difference plate are added
in the optical member, so that the brightness enhancement
film and the A/2 phase-difference plate can be varied in loca-
tion between the A/4 phase-difference plate and the linear
polarization plate, and the angle between the absorption axis
of the linear polarization plate and the polarization axis of the
brightness enhancement film can be varied; and the transmit-
tivity of light in the optical member can be improved over the
related art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 illustrates a schematic diagram of compo-
nents of an optical member in an OLED display in the related
art;

[0015] FIG. 2 is a graph illustrating an inverse wavelength
diffusion characteristic of a single layer phase-difference
plate in the related art;

[0016] FIG. 3 illustrates a schematic diagram of a varying
polarization state of linearly polarized light in the optical
member of the OLED display, emitted from an organic layer
of the OLED display in the related art;

[0017] FIG. 4 illustrates a schematic diagram of an optical
member according to a first embodiment of the invention;
[0018] FIG. 5illustrates a schematic diagram of a varying
polarization state of S light in the optical member, perpen-
dicular to an absorption axis of a linear polarization plate,
emitted from an OLED organic light-emitting layer, accord-
ing to the first embodiment of the invention;

[0019] FIG. 6 illustrates a schematic diagram of a varying
polarization state of P light in the optical member, parallel to
the absorption axis of the linear polarization plate, emitted
from the OLED organic light-emitting layer, according to the
first embodiment of the invention;

[0020] FIG. 7 illustrates a schematic diagram of a varying
polarization state of outside natural light in the optical mem-
ber according to the first embodiment of the invention;
[0021] FIG. 8illustrates a schematic diagram of a varying
polarization state of S light in the optical member, perpen-
dicular to then absorption axis of the linear polarization plate,
emitted from the OLED organic light-emitting layer, accord-
ing to another embodiment of the invention;

[0022] FIG. 9illustrates a schematic diagram of a varying
polarization state of P light in the optical member, parallel to
the absorption axis of the linear polarization plate, emitted
from the OLED organic light-emitting layer, according to the
another embodiment of the invention;

[0023] FIG. 10 illustrates a schematic diagram of a varying
polarization state of outside natural light in the optical mem-
ber according to the another embodiment of the invention;
[0024] FIG. 11 illustrates a schematic diagram of a varying
polarization state of S light in the optical member, perpen-
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dicular to then absorption axis of the linear polarization plate,
emitted from the OLED organic light-emitting layer, accord-
ing to still another embodiment of the invention;

[0025] FIG. 12 illustrates a schematic diagram of a varying
polarization state of P light in the optical member, parallel to
the absorption axis of the linear polarization plate, emitted
from the OLED organic light-emitting layer, according to the
still another embodiment of the invention; and

[0026] FIG. 13 illustrates a schematic diagram of a varying
polarization state of outside natural light in the optical mem-
ber according to the still another embodiment of the inven-
tion.

[0027] In the drawings, 1 represents a linear polarization
plate, 2 represents a A/4 phase-difference plate, 3 represents a
metal electrode, 4 represents a brightness enhancement film,
and 5 represents a A/2 phase-difference plate.

DETAILED DESCRIPTION OF THE INVENTION

[0028] Anembodiment of the invention provides an optical
member including a metal electrode, a A/4 phase-difference
plate and a linear polarization plate in that order, and a A/2
phase-difference plate and a brightness enhancement film are
arranged between the A/4 phase-difference plate and the lin-
ear polarization plate; there is an angle between an absorption
axis of the linear polarization plate and a polarization axis of
the brightness enhancement film;, and there is an angle
between the direction of the polarization axis of the bright-
ness enhancement film and a slow axis of the A/2 phase-
difference plate. As compared with the related art, the bright-
ness enhancement film and the A/2 phase-difference plate are
added to this optical member, and locations of the brightness
enhancement film and the A/2 phase-difference plate between
the M4 phase-difference plate and the linear polarization plate
is variable, and the angle between the absorption axis of the
linear polarization plate and the direction of the polarization
axis of the brightness enhancement film is variable, so that the
transmittivity of light in the optical member can be improved
over the related art.

[0029] Preferred embodiments of the invention will be
described below with reference to the drawings, and it shall be
appreciated that the preferred embodiments described here
are merely illustrative and not restrictive, and the embodi-
ments of the invention and features of the embodiments can
be combined with each other unless explicitly expressed oth-
erwise.

First Embodiment

[0030] A first embodiment of the invention provides an
optical member as illustrated in FIG. 4 including an OLED
organic light-emitting layer (not illustrated), a metal elec-
trode, a A/4 phase-difference plate and a linear polarization
plate arranged in that order on the organic light-emitting
layer, and a A/2 phase-difference plate and a Brightness
enhancement film (BEF) are arranged between the A/4 phase-
difference plate and the linear polarization plate. In the
embodiments of the present invention, the Brightness
enhancement film may be various types of brightness
enhancement film, for example, a dual brightness enhance-
ment film.

[0031] Furthermore, the A/2 phase-difference plate is
arranged between the A/4 phase-difference plate and the
brightness enhancement film.
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[0032] The direction of an absorption axis of the linear
polarization plate is parallel to the direction of a polarization
axis of the brightness enhancement film, there is a 45° angle
between the direction of the absorption axis of the linear
polarization plate and a slow axis of the A/2 phase-difference
plate, and there is a 45° angle between the direction of the
absorption axis of the linear polarization plate and a slow axis
of the A/4 phase-difference plate; and there is a 45° angle
between the direction of the polarization axis of the bright-
ness enhancement film and the slow axis of the A/2 phase-
difference plate, there is a 45° angle between the direction of
the polarization axis of the brightness enhancement film and
the slow axis of the A/4 phase-difference plate, and the slow
axis of the A/2 phase-difference plate is parallel to the slow
axis of the A/4 phase-difference plate.

[0033] A path of internal light passing the optical member
will be described below with reference to FIG. 5 taking S light
as an example, S light perpendicular to the absorption axis of
the linear polarization plate is emitted from the OLED
organic light-emitting layer.

[0034] In the first embodiment of the invention, light emit-
ted from the OLED organic light-emitting layer is decom-
posed into P light parallel to the absorption axis of the linear
polarization plate and S light perpendicular to the absorption
axis of the linear polarization plate.

[0035] The S light will be described. Since the S light is
perpendicular to the A/4 phase-difference plate, the S light is
turned into left-rotated circularly polarized light after passing
the A/4 phase-difference plate; since the slow axis of the A/4
phase-difference plate is parallel to the slow axis of the A/2
phase-difference plate, the left-rotated circularly polarized
light is turned into right-rotated circularly polarized light
after passing the A/2 phase-difference plate. Since there is the
45° angle between the direction of the polarization axis of the
brightness enhancement film and the slow axis of the A/2
phase-difference plate, P light among the right-rotated circu-
larly polarized light is parallel to the direction of the polar-
ization axis of the brightness enhancement film and S light
among the right-rotated circularly polarized light is perpen-
dicular to the direction of the polarization axis of the bright-
ness enhancement film, thus the P light among the right-
rotated circularly polarized light can pass the brightness
enhancement film; and since the direction of the absorption
axis of the linear polarization plate is parallel to the direction
of the polarization axis of the brightness enhancement film,
the P light can pass smoothly the linear polarization plate to
the outside. In the embodiment of the invention, the P light
passing the linear polarization plate for the first time to the
outside will be defined as primary P light.

[0036] Furthermore, since the S light among the right-ro-
tated circularly polarized light is perpendicular to the direc-
tion of the polarization axis of the brightness enhancement
film, the S light is reflected by the brightness enhancement
film, the reflected S light propagates along a reversed route to
the original route, the S light propagating in the reversed route
passes the A/2 phase-difference plate, and the S light is turned
into P light after passing the A/2 phase-difference plate due to
the 45° angle between the slow axis of the /2 phase-differ-
ence plate and the absorption axis of the linear polarization
plate; since the slow axis of the 2/2 phase-difference plate is
parallel to the slow axis of the A/4 phase-difference plate, the
P light is turned into right-rotated circularly polarized light
after passing the 2/4 phase-difference plate; the right-rotated
circularly polarized light passing the surface of the metal
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electrode is reflected by the metal electrode into left-rotated
circularly polarized light; the left-rotated circularly polarized
light is turned into S light after passing the A/4 phase-differ-
ence plate; since the slow axis of the A/2 phase-difference
plate is parallel to the slow axis of the A/4 phase-difference
plate, the S light is turned into P light after passing the A/2
phase-difference plate; since the P light is parallel to the
direction of the polarization axis of the brightness enhance-
ment film, the P light can pass the brightness enhancement
film; and since the direction of the absorption axis of the
linear polarization plate is parallel to the direction of the
polarization axis of the brightness enhancement film, the P
light can pass smoothly the linear polarization plate to the
outside. In the embodiment of the invention, the P light pass-
ing the linear polarization plate for the second time to the
outside will be defined as secondary P light.

[0037] A path of internal light passing the optical member
will be described below with reference to FIG. 6 taking P light
as an example, the P light parallel to the absorption axis of the
linear polarization plate is emitted from the OLED organic
light-emitting layer.

[0038] The P light will be described. Since the P light is
parallel to the A/4 phase-difference plate, the P light is turned
into right-rotated circularly polarized light after passing the
M4 phase-difference plate; since the slow axis of the A/4
phase-difference plate is parallel to the slow axis of the A/2
phase-difference plate, the right-rotated circularly polarized
light is turned into left-rotated circularly polarized light after
passing the A/2 phase-difference plate; since there is the 45°
angle between the direction of the polarization axis of the
brightness enhancement film and the slow axis of the A/2
phase-difference plate, P light among the left-rotated circu-
larly polarized light is parallel to the direction of the polar-
ization axis of the brightness enhancement film and S light
among the left-rotated circularly polarized light is perpen-
dicular to the direction of the polarization axis of the bright-
ness enhancement film, thus the P light among the left-rotated
circularly polarized light can pass the brightness enhance-
ment film; and since the direction of the absorption axis of the
linear polarization plate is parallel to the direction of the
polarization axis of the brightness enhancement film, the P
light can pass smoothly the linear polarization plate to the
outside. In the embodiment of the invention, the P light pass-
ing the linear polarization plate for the first time to the outside
will be defined as primary P light.

[0039] Furthermore, since the S light among the left-ro-
tated circularly polarized light is perpendicular to the direc-
tion of the polarization axis of the brightness enhancement
film, the S light is reflected by the brightness enhancement
film. The reflected S light propagates along a reversed route to
the original route, the S light propagating in the reversed route
passes the A/2 phase-difference plate, and the S light is turned
into P light after passing the A/2 phase-difference plate due to
the 45° angle between the slow axis of the A/2 phase-differ-
ence plate and the absorption axis of the linear polarization
plate; since the slow axis of the A/2 phase-difference plate is
parallel to the slow axis of the A/4 phase-difference plate, the
P light is turned into right-rotated circularly polarized light
after passing the A/4 phase-difference plate; the right-rotated
circularly polarized light passing the surface of the metal
electrode is reflected by the metal electrode into left-rotated
circularly polarized light; the left-rotated circularly polarized
light is turned into S light after passing the A/4 phase-differ-
ence plate; since the slow axis of the A/2 phase-difference



US 2016/0181573 Al

plate is parallel to the slow axis of the A/4 phase-difference
plate, the S light is turned into P light after passing the A/2
phase-difference plate; since the P light is parallel to the
direction of the polarization axis of the brightness enhance-
ment film, the P light can pass the brightness enhancement
film; and since the direction of the absorption axis of the
linear polarization plate is parallel to the direction of the
polarization axis of the brightness enhancement film, the P
light can pass smoothly the linear polarization plate to the
outside. In the embodiment of the invention, the P light pass-
ing the linear polarization plate for the second time to the
outside will be defined as secondary P light.

[0040] In the embodiment of the invention, optical trans-
mittivities and reflectivities in the embodiment of the inven-
tion will be described taking as an example that a optical
transmittivity of the A/2 phase-difference plate is 95%, an
optical transmittivity ofthe A/4 phase-difference plate is 98%,
areflectivity of the metal electrode is 40%, a transmittivity of
the linear polarization plate is 98%, and an optical transmit-
tivity of the brightness enhancement film is 48% and a reflec-
tivity of the brightness enhancement film is 48%. However in
a real application, optical absorptivities of the A/2 phase-
difference plate, the 2./4 phase-difference plate, the brightness
enhancement film and the linear polarization plate will not be
limited; and furthermore the reflectivity and the transmittivity
of the brightness enhancement film will not be limited either
on the condition that the sum of the optical absorptivity,
reflectivity and transmittivity of the brightness enhancement
film are 1; and the reflectivity of the metal electrode will not
be limited.

[0041] When thereisno brightness enhancement film in the
optical member, firstly the output amount of light from the
optical member will be described taking as an example P light
emitted from the OLED organic light-emitting layer. For the
sake of a clear description, the light emitted from the OLED
organic light-emitting layer is decomposed into P light
defined as original P light. Since the original P light is parallel
to the A/4 phase-difference plate with the 98% transmittivity,
when the original P light is turned into right-rotated circularly
polarized light after passing the A/4 phase-difference plate,
the output amount of right-rotated circularly polarized light is
98% of the original P light; since the slow axis of the A/4
phase-difference plate is parallel to the slow axis of the A/2
phase-difference plate with the 95% transmittivity, when the
right-rotated circularly polarized light is turned into left-ro-
tated circularly polarized light after passing the A/2 phase-
difference plate, the output amount of left-rotated circularly
polarized light is 98%*95% of the original P light. Since there
is no brightness enhancement film in the optical member, the
left-rotated circularly polarized light transmitted from the A/2
phase-difference plate will reach directly the linear polariza-
tion plate; since there is the 45° angle between the absorption
axis of the linear polarization plate and the slow axis of the A/2
phase-difference plate, P light among the left-rotated circu-
larly polarized light is parallel to the absorption axis of the
linear polarization plate and S light among the left-rotated
circularly polarized light is perpendicular to the absorption
axis of the linear polarization plate, the P light among the
left-rotated circularly polarized light can pass smoothly the
linear polarization plate to the outside; and since the S light
among the left-rotated circularly polarized light does not pass
the linear polarization plate, only a half of the left-rotated
circularly polarized light is transmitted through the linear
polarization plate with the 2% optical absorption, and thus the
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output amount of light from the optical member is
98%%95%%49%=45.6% of the original P light.

[0042] Secondly the output amount of light from the optical
member will be described taking as an example S light emit-
ted from the OLED organic light-emitting layer. For the sake
of a clear description, the light emitted from the OLED
organic light-emitting layer is decomposed into S light
defined as original S light. Since there is the 45° angle
between the S light and the slow axis of the A/4 phase-
difference plate and thei/4 phase-difference plate has the
98% transmittivity, the S light is turned into left-rotated cir-
cularly polarized light after passing the A/4 phase-difference
plate, the transmitted amount of left-rotated circularly polar-
ized light is 98% of the original S light; since the slow axis of
the M4 phase-difference plate is parallel to the slow axis of the
M2 phase-difference plate with the 95% transmittivity, the
left-rotated circularly polarized light is turned into right-ro-
tated circularly polarized light, the output amount of which is
98%%95% of the original S light, after passing the A/2 phase-
difference plate; since there is no the brightness enhancement
film in the optical member, the right-rotated circularly polar-
ized light transmitted from the A/2 phase-difference plate will
reach directly the linear polarization plate; since there is the
45° angle between the absorption axis of the linear polariza-
tion plate and the slow axis of the A/2 phase-difference plate,
P light among the right-rotated circularly polarized light is
parallel to the absorption axis of the linear polarization plate
and S light among the right-rotated circularly polarized light
is perpendicular to the absorption axis of the linear polariza-
tion plate, thus the P light among the right-rotated circularly
polarized light can pass smoothly the linear polarization plate
to the outside; and since the S light among the right-rotated
circularly polarized light does not pass the linear polarization
plate, only a half of the right-rotated circularly polarized light
is transmitted through the linear polarization plate with the
2% optical absorption, and thus the output amount of light
from the optical member is 98%*95%*49%=45.6% of the
original S light.

[0043] Itcan be determined from the analysis above that if
the brightness enhancement film is not added to the optical
member, and the light emitted from the optical member is
decomposed into P light and S light, then the output amount
of either the P light or the S light after passing the optical
member to which the brightness enhancement film is not
added is 98%%95%*49%=45.6%.

[0044] In the embodiment of the invention, the brightness
enhancement film is added to the optical member. Firstly the
output amount of light from the optical member will be
described taking as an example P light, parallel to the absorp-
tion axis of the linear polarization plate, emitted from the
OLED organic light-emitting layer; and for the sake of a clear
description, the light emitted from the OLED organic light-
emitting layer is decomposed into P light defined as original
P light.

[0045] Since the original P light is parallel to the /4 phase-
difference plate with the 98% transmittivity, the original P
light is turned into right-rotated circularly polarized light, the
transmitted amount of which is 98% of the original P light,
after passing the A4 phase-difference plate; since the slow
axis of the A/4 phase-difference plate is parallel to the slow
axis of the \/2 phase-difference plate with the 95% transmit-
tivity, the right-rotated circularly polarized light is turned into
left-rotated circularly polarized light, the output amount of
which is 98%*95% of the original P light, after passing the
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72 phase-difference plate. In the embodiment of the inven-
tion, the brightness enhancement film is added to the optical
member, and there is a 45° angle between the direction of the
polarization axis of the brightness enhancement film and the
slow axis of the A2 phase-difference plate. Since S light
among the left-rotated circularly polarized light is perpen-
dicular to the direction of the polarization axis of the bright-
ness enhancement film, and P light among the left-rotated
circularly polarized light is parallel to the direction of the
polarization axis of the brightness enhancement film, thus the
P light among the left-rotated circularly polarized light can
pass smoothly the brightness enhancement film, and since the
48% transmittivity of the brightness enhancement film, the
output amount of the P light passing the brightness enhance-
ment film is 98%*95%*48% of the original P light; and since
the direction of the absorption axis of the linear polarization
plate is parallel to the direction of the polarization axis of the
brightness enhancement film, the P light transmitted through
the brightness enhancement film can pass smoothly the linear
polarization plate, and since the 98% transmittivity of the
linear polarization plate, the output amount of the P light
passing the linear polarization plate to the outside is
98%%95%*48%%98% of the original P light. In the embodi-
ment of the invention, the P light passing the linear polariza-
tion plate for the first time will be defined as primary P light,
of which the output amount is 98%*95%*48%*98%=43.8%
of the original P light.

[0046] Furthermore since the S light among the left-rotated
circularly polarized light is perpendicular to the direction of
the polarization axis of the brightness enhancement film, the
S light among the left-rotated circularly polarized light is
reflected by the brightness enhancement film, the reflected S
light propagates along a reversed route to the original propa-
gation route, and since the reflectivity 48% of the brightness
enhancement film, the output amount of the reflected S light
is 98%*95%*48% of the original P light; the S light passes
the A/2 phase-difference plate, and the S light is turned into P
light, the output amount of which is 98%*95%*48%*95% of
the original P light, after passing the A/2 phase-difference
plate due to the 45° angle between the slow axis of the A/2
phase-difference plate and the direction of the absorption axis
of the linear polarization plate, and with the 95% transmittiv-
ity of the A/2 phase-difference plate; since the slow axis of the
A2 phase-difference plate is parallel to the slow axis of the
)/4 phase-difference plate, and the transmittivity of the A/4
phase-difference plate is 98%, the P light is turned into right-
rotated circularly polarized light, the output amount of which
is 98%*95%%*48%%95%* 98% of the original P light, after
passing the A/4 phase-difference plate; the right-rotated cir-
cularly polarized light passing the surface of the metal elec-
trode is reflected by the metal electrode into left-rotated cir-
cularly polarized light, and since the reflectivity of the metal
electrode is 40%, the output amount of the left-rotated circu-
larly polarized light is 98%%95%%48%%95%*98%*40% of
the original P light; the left-rotated circularly polarized light
is turned into S light after passing the A/4 phase-difference
plate, and since the transmittivity of the A/4 phase-difference
plate is 98%, the output amount of the S Ilight is
98%%95%%48%%95%*98%*40%*98% of the original P
light; since the slow axis of the A/2 phase-difference plate is
parallel to the slow axis of the A/4 phase-difference plate, and
the transmittivity of the A/2 phase-difference plate is 95%, the
S light is turned into P light, the output amount of which is
98%%95%%48%%95%*98%*40%*98%*95% of the original
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P light, after passing the A/2 phase-difference plate; since the
Plightis parallel to the direction of the polarization axis of the
brightness enhancement film with the 96% transmittivity, the
output amount of the P light passing the brightness enhance-
ment film is
98%%95%%48%%95%%*98%*40%*98%*95%%96% of the
original P light; and since the direction of the absorption axis
of the linear polarization plate is parallel to the direction of the
polarization axis of the brightness enhancement film, the P
light can pass smoothly the linear polarization plate to the
outside, and thus the output amount of the P light passing the
linear polarization plate is
98%%95%*48%%95%*98%*40%*98%*95%*96% of the
original P light. In the embodiment of the invention, the P
light passing the linear polarization plate for the second time
will be defined as secondary P light, the output amount of
which is 98%%95%*48%*95%"*98%*40%
*08%%*95%*06%*98%=14.5% of the original P light.
[0047] Secondly the output amount of light from the optical
member will be described taking as an example S light, per-
pendicular to the absorption axis of the linear polarization
plate, emitted from the OLED organic light-emitting layer;
and for the sake of a clear description, the light emitted from
the OLED organic light-emitting layer is decomposed into S
light defined as original S light.

[0048] Since the original S light is perpendicular to the A/4
phase-difference plate with the 98% transmittivity, the origi-
nal S light is turned into left-rotated circularly polarized light,
the output amount of which is 98% of the original S light, after
passing the A/4 phase-difference plate; since the slow axis of
the A4 phase-difference plate is parallel to the slow axis of the
M2 phase-difference plate with the 95% transmittivity, the
left-rotated circularly polarized light is turned into right-ro-
tated circularly polarized light, the output amount of which is
98%%95% of the original S light, after passing the A/2 phase-
difference plate. In the embodiment of the invention, the
brightness enhancement film is added to the optical member,
and there is a 45° angle between the direction of the polar-
ization axis of the brightness enhancement film and the slow
axis of the A/2 phase-difference plate, and since S light among
the right-rotated circularly polarized light is perpendicular to
the direction of the polarization axis of the brightness
enhancement film and P light among the right-rotated circu-
larly polarized light is parallel to the direction of the polar-
ization axis of the brightness enhancement film, the P light
among the right-rotated circularly polarized light can pass
smoothly the brightness enhancement film, and since the
transmittivity of the brightness enhancement film is 48%, the
output amount of the P light passing the brightness enhance-
ment film is 98%*95%*48% of the original S light; and since
the direction of the absorption axis of the linear polarization
plate is parallel to the direction of the polarization axis of the
brightness enhancement film, the P light transmitted through
the brightness enhancement film can pass smoothly the linear
polarization plate, and since the transmittivity of the linear
polarization plate is 98%, the output amount of the P light
passing the linear polarization plate to the outside is
98%%95%*48%%98% of the original S light. In the embodi-
ment of the invention, the P light passing the linear polariza-
tion plate for the first time will be defined as primary P light,
of which the output amount is 98%%95%*48%*98%=43.8%
of the original S light.

[0049] Furthermore since the S light among the right-ro-
tated circularly polarized light is perpendicular to the direc-
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tion of the polarization axis of the brightness enhancement
film, the S light among the right-rotated circularly polarized
light is reflected by the brightness enhancement film, the
reflected S light propagates along a reversed route to the
original propagation route, and since the reflectivity of the
brightness enhancement film is 48%, the output amount of the
reflected S light is 98%*95%*48% of the original S light; the
S light passes the A/2 phase-difference plate, and the S light is
turned into P light, the output amount of which is
98%%95%*48%%95% of the original S light, after passing the
/2 phase-difference plate due to the 45° angle between the
slow axis of the A/2 phase-difference plate and the direction of
the absorption axis of the linear polarization plate and with
the 95% transmittivity of the A/2 phase-difference plate; since
the slow axis of the A/2 phase-difference plateis parallel to the
slow axis of the A/4 phase-difference plate, and the transmit-
tivity of the A/4 phase-difference plate is 98%, the P light is
turned into right-rotated circularly polarized light, the output
amount of which is 98%%*95%%48%*95%*98% of the origi-
nal S light, after passing the 2/4 phase-difference plate; the
right-rotated circularly polarized light passing the surface of
the metal electrode is reflected by the metal electrode into
left-rotated circularly polarized light, and since the transmit-
tivity of the metal electrode is 40%, the output amount of the
left-rotated circularly polarized light is
98%%95%%48%%95%*98%*40% of the original S light; the
left-rotated circularly polarized light is turned into S light
after passing the A/4 phase-difference plate again, and since
the transmittivity of the A/4 phase-difference plate is 98%, the
output amount of the S light is
98%*95%%48%*95%*98%%40%*98% of the original S
light; since the slow axis of the »/2 phase-difference plate is
parallel to the slow axis of the A/4 phase-difference plate, and
the transmittivity of the A./2 phase-difference plate is 95%, the
S light is turned into P light, the output amount of which is
98%*95%*48%*95%*98%*40%*98%*95% of the original
S light, after passing the A/2 phase-difference plate; since the
P light is parallel to the direction of the polarization axis of the
brightness enhancement film with the 96% transmittivity, the
output amount of the P light passing the brightness enhance-
ment film is
98%*95%%48%*95%*98%*40%*98%*95%*96% of the
original S light; and since the direction of the absorption axis
of the linear polarization plate is parallel to the direction of the
polarization axis of the brightness enhancement film, the P
light can pass smoothly the linear polarization plate to the
outside, and since the transmittivity of the linear polarization
plate is 98%, the output amount of the P light passing the
linear polarization plate is
98%*95%*48%*95%*98%*40%*98%*95%*96%*98% of
the original S light. In the embodiment of the invention, the P
light passing the linear polarization plate for the second time
will be defined as secondary P light, the output amount of
which is
98%%95%%48%*95%*98%*40%*98%%95%*96%* 98%=
14.5% of the original S light.

[0050] It can be determined from the analysis above that
with the brightness enhancement film added to the optical
member, the light emitted from the optical member is decom-
posed into P light and S light, and the output amount of either
the P light or the S light after passing the optical member
according to the first embodiment of the invention is the sum
of the output amount of the primary P light and the output
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amount of the secondary P light, i.e., 98%*95%*48%*98%+
98%*95%%48%*95%%*98%*40%*98%*95%*96%* 98%=
58.3%.

[0051] The light emitted from the optical member is
decomposed into P light and S light, and the total output
amount of either the P light or the S light after passing the
optical member according to the first embodiment of the
invention reaches 58.3%; and with the brightness enhance-
ment film not added to the optical member, the total output
amount of either the P light or the S light, into which the light
emitted from the optical member is decomposed, after pass-
ing the optical member to which the brightness enhancement
film is not added is 45.6%. Based on the data above, the output
amount of light from the optical member according to the first
embodiment of the invention can be determined larger by a
factor of 27.9% than the output amount of light from the
optical member to which the brightness enhancement film is
not added.

[0052] A pathofoutside natural light being reflected will be
described below with reference to FI1G. 7.

[0053] After natural light is incident onto the linear polar-
ization plate, P light parallel to the absorption axis of the
linear polarization plate among the natural light passes the
linear polarization plate, and S light perpendicular to the
absorption axis of the linear polarization plate among the
natural light is absorbed by the linear polarization plate; since
the absorption axis of the linear polarization plate is parallel
to the direction of the polarization axis of the brightness
enhancement film, the P light passing the linear polarization
plate passes the A/2 phase-difference plate through the polar-
ization axis of the brightness enhancement film, and the P
light is turned into S light after passing the A/2 phase-differ-
ence plate due to the 45° angle between the direction of the
absorption axis of the linear polarization plate and the slow
axis of the 2/2 phase-difference plate, i.e., the 45° angle
between the direction of the polarization axis of the bright-
ness enhancement film and the slow axis of the A/2 phase-
difference plate; since the slow axis of the A/2 phase-differ-
ence plate is parallel to the slow axis of the A/4 phase-
difference plate, the S light is turned into left-rotated
circularly polarized light after passing the A/4 phase-differ-
ence plate; the left-rotated circularly polarized light is
reflected by the metal electrode into right-rotated circularly
polarized light when passing the metal electrode layer; the
right-rotated circularly polarized light is turned into P light
after passing the A/4 phase-difference plate; since the slow
axis of the /2 phase-difference plate is parallel to the slow
axis of the A/4 phase-difference plate, the P light is turned into
S light after passing the A/2 phase-difference plate; and the S
light can not pass the brightness enhancement film but is
reflected by the brightness enhancement film due to the 45°
angle between the direction of the polarization axis of the
brightness enhancement film and the slow axis of the A/2
phase-difference plate, the reflected S light propagates along
a reversed route to the original propagation route, and the S
light is turned into P light after passing the A/2 phase-differ-
ence plate; since the slow axis of the A/2 phase-difference
plate is parallel to the slow axis of the A/4 phase-difference
plate, the P light is turned into right-rotated circularly polar-
ized light after passing the A/4 phase-difference plate; the
right-rotated circularly polarized light is reflected by the
metal electrode into left-rotated circularly polarized light
when passing the metal electrode layer, the reflected lefi-
rotated circularly polarized light propagates along a reversed
route to the original propagation route, and the left-rotated
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circularly polarized light is turned into S light after passing
the A/4 phase-difference plate: since the slow axis of the A/2
phase-difference plate is parallel to the slow axis of the A/4
phase-difference plate, the S light is turned into P light after
passing the A/2 phase-difference plate; the P light can pass
smoothly the brightness enhancement film due to the 45°
angle between the direction of the polarization axis of the
brightness enhancement film and the slow axis of the A/2
phase-difference plate; and since the absorption axis of the
linear polarization plate is parallel to the direction of the
polarization axis of the brightness enhancement film, the P
light passes directly the linear polarization plate to the outside
after passing the brightness enhancement film.

[0054] In the embodiment of the invention, the brightness
enhancement film is added to the optical member, and the
reflected amount of light from the outside passing through the
optical member will be described below taking natural light
as an example. After natural light is incident onto the linear
polarization plate, P light parallel to the absorption axis of the
linear polarization plate among the natural light passes the
linear polarization plate, and S light perpendicular to the
absorption axis of the linear polarization plate among the
natural light is absorbed by the linear polarization plate, and
since the transmittivity of the linear polarization plate is 98%,
the output amount of the Plight passing the linear polarization
plate is 98% of the natural light; since the absorption axis of
the linear polarization plate is parallel to the direction of the
polarization axis of the brightness enhancement film, the P
light passing the linear polarization plate passes the direction
of the polarization axis of the brightness enhancement film,
and since the optical absorptivity of the brightness enhance-
ment film is 4%, the output amount of the P light passing the
brightness enhancement film is 98%%*96% of the natural light,
and the P light is turned into S light, the output amount of
whichis 98%%*96%*95% of the natural light, after passing the
/2 phase-difference plate due to the 45° angle between the
direction of the absorption axis of the linear polarization plate
and the slow axis of the A/2 phase-difference plate, i.e., the
45° angle between the direction of the polarization axis of the
brightness enhancement film and the slow axis of the A/2
phase-difference plate, and with the 95% transmittivity of the
2 phase-difference plate; since the slow axis of the A/2
phase-difference plate is parallel to the slow axis of the X/4
phase-difference plate, and the transmittivity of the A/4
phase-difference plate is 98%, the S light is turned into left-
rotated circularly polarized light after passing the A/4 phase-
difference plate; the output amount of the left-rotated circu-
larly polarized light is 98%%96%%95%%*98% of the natural
light; the left-rotated circularly polarized light is reflected by
the metal electrode into right-rotated circularly polarized
light after passing the metal electrode layer; since the reflec-
tivity of the metal electrode is 40%, the output amount of the
right-rotated circularly polarized light is
98%%96%%95%%98%*40% of the natural light; the right-
rotated circularly polarized light is turned into P light after
passing the A/4 phase-difference plate, and since the trans-
mittivity of the A/4 phase-difference plate is 98%, the output
amount of the P light is 98%*96%*95%%98%%*40%*98% of
the natural light; since the slow axis of the A/2 phase-differ-
ence plate is parallel to the slow axis of the A/4 phase-differ-
ence plate, and the transmittivity of the A/2 phase-difference
plate is 95%, the P light is turned into S light, the output
amount of which is 98%*96%%95%%*98%%40%*98%*95%
of the natural light, after passing the A/2 phase-difference
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plate; the S light can not pass the brightness enhancement film
butis reflected by the brightness enhancement film due to the
45° angle between the direction of the polarization axis of the
brightness enhancement film and the slow axis of the A/2
phase-difference plate, the reflected S light propagates along
a reversed route to the original propagation route, and since
the transmittivity of the brightness enhancement film is 48%,
the output amount of the reflected S light is
98%*96%%95%*98%*40%*98%*95%%48% of the natural
light; the S light is turned into P light after passing the A/2
phase-difference plate, and since the transmittivity of the A/2
phase-difference plate is 95%, the output amount of the P
light is 98%%*96%%*95%*98%*40%%98%*95% *48%%95%
of the natural light; since the slow axis of the A/2 phase-
difference plate is parallel to the slow axis of the A/4 phase-
difference plate, and the transmittivity of the A/4 phase-dif-
ference plate is 98%, the P light is turned into right-rotated
circularly polarized light after passing the 3/4 phase-differ-
ence plate; the output amount of the right-rotated circularly
polarized light is
98%*96%*95%*98%*40%*98%*95%*48%*95%*98% of
the natural light; the right-rotated circularly polarized light is
reflected by the metal electrode into left-rotated circularly
polarized light after passing the metal electrode layer, the
reflected left-rotated circularly polarized light propagates
along a reversed route to the original propagation route, and
since the reflectivity of the metal electrode is 40%, the output
amount of the left-rotated circularly polarized light is
98%*96%%95%*98%*40%%*98%*95%*48%*95%*98%*
40% of the natural light; the left-rotated circularly polarized
light is turned into S light after passing the A/4 phase-differ-
ence plate, and since the transmittivity of the A/4 phase-
difference plate is 98%, the output amount of the S light is
98%*96%%95%*98%*40%%98%*95%%48%*95%* 98%*
40%*98% of the natural light; since the slow axis of the A/2
phase-difference plate is parallel to the slow axis of the A/4
phase-difference plate, the S light is turned into P light after
passing the A/2 phase-difference plate, and since the trans-
mittivity of the A/2 phase-difference plate is 95%, the output
amount of the P light is
98%*96%%95%*98%%*40%%*98%*95%*48%*95%*98%*
40%*98%%95% of the natural light; since there is the 45°
angle between the direction of the polarization axis of the
brightness enhancement film and the slow axis of the A/2
phase-difference plate, the absorption axis of the linear polar-
ization plate is parallel to the direction of the polarization axis
of the brightness enhancement film, and the optical transmit-
tivity of the brightness enhancement film is 96%, and the
transmittivity of the linear polarization plate is 98%, thus the
output amount of the P light passing the linear polarization
plate is
98%*96%%95%*98%*40%%*98%*95%*48%*95%* 98%*
40%*98%%*95%*98%=5.3% of the natural light.

[0055] It can be determined from the analysis above that
with the brightness enhancement film added to the optical
member, the output amount (reflectivity) of the outside natu-
ral light can reach approximately 5.3%, whereas in the related
art, with the brightness enhancement film not added to the
optical member, the output amount (reflectivity) of the out-
side natural light is approximately 4%, so the output amount
of light in the embodiment of the invention is larger than the
output amount of light in the related art by a factor of approxi-
mately 20%.

[0056] In the first embodiment of the invention, the total
output amount of light from the optical member to which the
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brightness enhancement film is added can reach 58.3% due to
the brightness enhancement film added to the optical mem-
ber, and the output amount (reflectivity) of the outside natural
light can reach at most 5.3%; and with the brightness
enhancement film not added to the optical member, the total
output amount of light of either the P light or the S light, into
which the light emitted from the optical member is decom-
posed, after passing the optical member to which the bright-
ness enhancement film is not added is 45.2%, and the output
amount (reflectivity) of the outside natural light is approxi-
mately 4%, so the output amount of light from the optical
member according to the first embodiment of the invention
can be larger than the related art by a factor of 22.5% while
guaranteeing a low output amount (reflectivity) of the outside
natural light.

[0057] A contrast ratio is one of criteria to define how clear
a product appears under ambient light, and the contrast ratio
may be defined as the ratio of brightness to an average reflec-
tivity. Since the output amount of light from the optical mem-
ber according to the first embodiment of the invention is
larger than the related art by a factor of 27.9% while the
output amount (reflectivity) of the outside natural light is
larger by a factor of approximately 20%, the contrast ratio of
the optical member according to the first embodiment of the
invention is larger than the contrast ratio in the related art by
a factor of 27.9%%/20%~=1.39.

[0058] Another embodiment of the invention provides an
optical member as illustrated in FIG. 8 including an OLED
organic light-emitting layer (not illustrated), a metal elec-
trode, a A/4 phase-difference plate and a linear polarization
plate are sequentially arranged in this order on the organic
light-emitting layer, and a A/2 phase-difference plate and a
brightness enhancement film are arranged between the A/4
phase-difference plate and the linear polarization plate.
[0059] Furthermore, the A/2 phase-difference plate is
arranged between the brightness enhancement film and the
linear polarization plate, and there is a 45° angle between the
direction of an absorption axis of the linear polarization plate
and a slow axis of the A/2 phase-difference plate, the direction
of the absorption axis of the linear polarization plate is per-
pendicular to the direction of a polarization axis of the bright-
ness enhancement film, and there is a 45° angle between the
direction of the absorption axis of the linear polarization plate
and a slow axis of the A/4 phase-difference plate; and there is
a45° angle between the slow axis of the A/2 phase-difference
plate and the direction of the polarization axis of the bright-
ness enhancement film, the slow axis of the A/2 phase-differ-
ence plate is parallel to the slow axis of the A/4 phase-differ-
ence plate, and there is a 45° angle between the direction of
the polarization axis of the brightness enhancement film and
the slow axis of the A/4 phase-difference plate.

[0060] In the embodiment of the invention, light emitted
from the OLED organic light-emitting layer is decomposed
into P light parallel to the absorption axis of the linear polar-
ization plate and S light perpendicular to the absorption axis
of the linear polarization plate.

[0061] A pathof Slight in the optical member according to
the embodiment of the invention passing the optical member
will be described with reference to FIG. 8 taking as an
example S light, emitted from the OLED organic light-emit-
ting layer, perpendicular to the absorption axis of the linear
polarization plate. Since the S light is perpendicular to the A/4
phase-difference plate, the S light is turned into left-rotated
circularly polarized light after passing the A/4 phase-differ-
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ence plate; since there is the 45° angle between the direction
of the polarization axis of the brightness enhancement film
and the slow axis of the A/4 phase-difference plate, S light
among the left-rotated circularly polarized light is parallel to
the direction of the polarization axis of the brightness
enhancement film and P light among the left-rotated circu-
larly polarized light is perpendicular to the direction of the
polarization axis of the brightness enhancement film, thus the
S light among the left-rotated circularly polarized light can
pass the brightness enhancement film; and the S light passing
the brightness enhancement film is turned into P light after
passing the A/2 phase-difference plate due to the 45° angle
between the slow axis of the A/2 phase-difference plate and
the direction of the polarization axis of the brightness
enhancement film, and the P light can pass smoothly the
linear polarization plate to the outside due to the 45° angle
between the direction of the absorption axis of the linear
polarization plate and the slow axis of the A/2 phase-differ-
ence plate. In the embodiment of the invention, the P light
passing the linear polarization plate for the first time to the
outside will be defined as primary P light.

[0062] Furthermore since the P light among the left-rotated
circularly polarized light is perpendicular to the direction of
the polarization axis of the brightness enhancement film, the
P light is reflected by the brightness enhancement film, the
reflected P light propagates along a reversed route to the
original route, the P light propagating in the reversed route
passes the A/4 phase-difference plate, and the P light is turned
into right-rotated circularly polarized light after passing the
4 phase-difference plate due to the 45° angle between the
direction of the polarization axis of the brightness enhance-
ment film and the slow axis of the A/4 phase-difference plate;
and

[0063] The right-rotated circularly polarized light passing
the surface of the metal electrode is reflected by the metal
electrode into left-rotated circularly polarized light; the left-
rotated circularly polarized light is turned into S light after
passing the A./4 phase-difference plate; the S light can pass the
brightness enhancement film due to the 45° angle between the
slow axis of the A./4 phase-difference plate and the direction of
the polarization axis of the brightness enhancement film; the
S light is turned into P light after passing the A/2 phase-
difference plate due to the 45° angle between the slow axis of
the A/2 phase-difference plate and the direction of the polar-
ization axis of the brightness enhancement film, and the P
light can pass smoothly the linear polarization plate due to the
45° angle between the direction of the absorption axis of the
linear polarization plate and the slow axis of the A/2 phase-
difference plate. In the embodiment of the invention, the P
light passing the linear polarization plate for the second time
to the outside will be defined as secondary P light.

[0064] A path of Plight in the optical member according to
the embodiment of the invention passing the optical member
will be described with reference to FIG. 9 taking as an
example P light, emitted from the OLED organic light-emit-
ting layer, parallel to the absorption axis of the linear polar-
ization plate. Since the P light is parallel to the A/4 phase-
difference plate, the P light is turned into right-rotated
circularly polarized light after passing the 3/4 phase-differ-
ence plate; since there is the 45° angle between the slow axis
of the A/4 phase-difference plate and the direction of the
polarization axis of the brightness enhancement film, S light
among the right-rotated circularly polarized light is parallel to
the direction of the polarization axis of the brightness
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enhancement film and P light among the right-rotated circu-
larly polarized light is perpendicular to the direction of the
polarization axis of the brightness enhancement film, thus the
S light among the right-rotated circularly polarized light can
pass the brightness enhancement film; and the S light is turned
into P light after passing the A/2 phase-difference plate due to
the 45° angle between the direction of the polarization axis of
the brightness enhancement film and the slow axis of the A/2
phase-difference plate, and the P light can pass smoothly the
linear polarization plate to the outside due to the 45° angle
between the slow axis of the A/2 phase-difference plate and
the direction of the absorption axis of the linear polarization
plate. In the embodiment of the invention, the P light passing
the linear polarization plate for the first time to the outside
will be defined as primary P light.

[0065] Furthermore since the P light among the right-ro-
tated circularly polarized light is perpendicular to the direc-
tion of the polarization axis of the brightness enhancement
film, the P light is reflected by the brightness enhancement
film, the reflected P light propagates along a reversed route to
the original route, the P light propagating in the reversed route
passes the A/4 phase-difference plate, and the P light is turned
into right-rotated circularly polarized light after passing the
/4 phase-difference plate due to the 45° angle between the
slow axis of the A/4 phase-difference plate and the direction of
the polarization axis of the brightness enhancement film; the
right-rotated circularly polarized light passing the surface of
the metal electrode is reflected by the metal electrode into
left-rotated circularly polarized light; the left-rotated circu-
larly polarized light is turned into S light after passing the A/4
phase-difference plate; the S light can pass the brightness
enhancement film due to the 45° angle between the slow axis
of the A4 phase-difference plate and the direction of the
polarization axis of the brightness enhancement film; the S
light is turned into P light after passing the A/2 phase-differ-
ence plate due to the 45° angle between the direction of the
polarization axis of the brightness enhancement film and the
slow axis of the A/2 phase-difference plate; and the P light can
pass smoothly the linear polarization plate to the outside due
to the 45° angle between the slow axis of the A/2 phase-
difference plate and the direction of the absorption axis of the
linear polarization plate. In the embodiment of the invention,
the P light passing the linear polarization plate for the second
time to the outside will be defined as secondary P light.
[0066] In the embodiment of the invention, optical trans-
mittivities and reflectivities in the embodiment of the inven-
tion will be described taking as an example that the A/2
phase-difference plate has an optical transmittivity of 95% ,
the A/4 phase-difference plate has an optical transmittivity of
98%, the metal electrode has a reflectivity of 40%, the linear
polarization plate has a transmittivity of 98%, and the bright-
ness enhancement film has an optical transmittivity of 48%
and a reflectivity of 48%. However in a real application,
optical absorptivities of the A2 phase-difference plate, the
A4 phase-difference plate, the brightness enhancement film
and the linear polarization plate will not be particularly lim-
ited; and furthermore the reflectivity and the transmittivity of
the brightness enhancement film will not be limited either on
the condition that the sum of the optical absorptivity, reflec-
tivity and transmittivity of the brightness enhancement film
are 1; and the reflectivity of the metal electrode will not be
limited.

[0067] The output amount oflight from the optical member
according to this embodiment will be described.
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[0068] Firstly the output amount of light from the optical
member will be described taking as an example S light, emit-
ted from the OLED organic light-emitting layer, perpendicu-
lar to the absorption axis of the linear polarization plate; and
for the sake of a clear description, the S light perpendicular to
the absorption axis of the linear polarization plate will be
defined as original S light.

[0069] Since the S light is perpendicular to the A/4 phase-
difference plate with the 98% transmittivity, the S light is
turned into left-rotated circularly polarized light, the output
amount of which is 98% of the original S light, after passing
the A4 phase-difference plate; since there is 45° angle
between the slow axis of the A/4 phase-difference plate and
the direction of the direction of the polarization axis of the
brightness enhancement film, S light among the left-rotated
circularly polarized light is parallel to the direction of the
polarization axis of the brightness enhancement film and P
light among the left-rotated circularly polarized light is per-
pendicular to the direction of the polarization axis of the
brightness enhancement film, thus the S light among the
left-rotated circularly polarized light can pass the brightness
enhancement film, and since the transmittivity of the bright-
ness enhancement film is 48%, the output amount of the S
light passing the brightness enhancement film is 98%%48% of
the original S light; the S light is turned into P light, the output
amount of which is 98%%48%%95% of the original S light,
after passing the A/2 phase-difference plate due to the 45°
angle between the direction of the polarization axis of the
brightness enhancement film and the slow axis of the A/2
phase-difference plate with the 95% transmittivity; and the P
light can pass smoothly the linear polarization plate to the
outside due to the 45° angle between the slow axis of the A/2
phase-difference plate and the absorption axis of the linear
polarization plate, and since the transmittivity of the linear
polarization plate is 98%, the output amount of the P light to
the outside through the linear polarization plate is
98%*48%%95%%98% of the original S light. In this embodi-
ment, the P light passing through the linear polarization plate
for the first time will be defined as primary P light, the output
amount of which is 98%*48%%95%*98%=43.8% of the
original S light.

[0070] Furthermore since the P light among the left-rotated
circularly polarized light is parallel to the direction of the
polarization axis of the brightness enhancement film, the P
light is reflected by the brightness enhancement film, the
reflected P light propagates along a reversed route to the
original propagation route, and since the reflectivity of the
brightness enhancement film is 48%, the output amount of the
reflected P light is 98%%48% of the original Slight; the P light
passes the A/4 phase-difference plate, and the P light is turned
into right-rotated circularly polarized light, the output
amount of which is 98%%48%%98% of the original S light,
after passing the A/4 phase-difference plate due to the 45°
angle between the slow axis of the A/4 phase-difference plate
and the direction of the polarization axis of the brightness
enhancement film and the 98% transmittivity of the A/4
phase-difference plate; the right-rotated circularly polarized
light passing the surface of the metal electrode is reflected by
the metal electrode into left-rotated circularly polarized light,
and since the transmittivity of the metal electrode is 40%, the
output amount of the left-rotated circularly polarized light is
98%*48%%98%%40% of the original S light; the left-rotated
circularly polarized light is turned into S light after passing
the A/4 phase-difference plate, and since the transmittivity of
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the A/4 phase-difference plate is 98%, the output amount of
the S light is 98%%48%%*98%%40%%*98% of the original S
light; the S light can pass the brightness enhancement film due
to the 45° angle between the slow axis of the A/4 phase-
difference plate and the direction of the polarization axis of
the brightness enhancement film, and since the transmittivity
of the brightness enhancement film is 98%, the output amount
of the S light is 98%%48%%98%*40%%98%*98% of the
original S light; the S light is turned into P light after passing
the A/2 phase-difference plate due to the 45° angle between
the direction of the polarization axis of the brightness
enhancement film and the slow axis of the A/2 phase-differ-
ence plate, and since the transmittivity of the A/2 phase-
difference plate is 95%, the output amount of the P light is
98%*48%%98%*40%*98%%98%*95% of the original S
light; the P light can pass smoothly the linear polarization
plate to the outside due to the 45° angle between the slow axis
of the A/2 phase-difference plate and the direction of the
absorption axis of the linear polarization plate, and since the
transmittivity of the linear polarization plate is 98%, the out-
put amount of the P light passing the linear polarization plate
to the outside is
98%*48%*98%*40%*98%*98%*95%*98% of the original
S light. In the embodiment of the invention, the P light passing
the linear polarization plate for the second time will be
defined as secondary P light, the output amount of which is
98%*48%*98%*40%*98%*98%*95%*98%=16.5% of the
original S light.

[0071] Secondly the output amount of light from the optical
member will be described taking as an example P light, emit-
ted from the OLED organic light-emitting layer, parallel to
the absorption axis of the linear polarization plate; and for the
sake of a clear description, the P light parallel to the absorp-
tion axis of the linear polarization plate will be defined as
original P light.

[0072] Since the P light is parallel to the A/4 phase-differ-
ence plate with the 98% transmittivity, the P light is turned
into right-rotated circularly polarized light, the output
amount of which is 98% of the original P light, after passing
the A/4 phase-difference plate; since there is the 45° angle
between the slow axis of the A/4 phase-difference plate and
the direction of the direction of the polarization axis of the
brightness enhancement film, S light among the right-rotated
circularly polarized light is parallel to the direction of the
polarization axis of the brightness enhancement film and P
light among the right-rotated circularly polarized light is per-
pendicular to the direction of the polarization axis of the
brightness enhancement film, thus the S light among the
right-rotated circularly polarized light can pass the brightness
enhancement film, and since the transmittivity of the bright-
ness enhancement film is 48%, the output amount of the S
light passing the brightness enhancement film is 98%%48% of
the original P light; the S light is turned into P light, the output
amount of which is 98%%48%%*95% of the original P light,
after passing the A/2 phase-difference plate due to the 45°
angle between the direction of the polarization axis of the
brightness enhancement film and the slow axis of the A/2
phase-difference plate with the 95% transmittivity; and the P
light can pass smoothly the linear polarization plate to the
outside due to the 45° angle between the slow axis of the X/2
phase-difference plate and the absorption axis of the linear
polarization plate, and since the transmittivity of the linear
polarization plate is 98%, the output amount of the P light to
the outside through the linear polarization plate is
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98%*48%%95%%98% of the original P light. In the embodi-
ment of the invention, the P light transmitted through the
linear polarization plate for the first time will be defined as
primary P light, the output amount of which is
98%*48%%95%%98%=43.8% of the original P light.

[0073] Furthermore since the P light among the right-ro-
tated circularly polarized light is perpendicular to the direc-
tion of the polarization axis of the brightness enhancement
film, the P light is reflected by the brightness enhancement
film, the reflected P light propagates along a reversed route to
the original propagation route, and since the reflectivity of the
brightness enhancement film is 48%, the output amount of the
reflected P light is 98%%48% of the original Plight; the P light
passes the A/4 phase-difference plate, and the P light is turned
into right-rotated circularly polarized light, the output
amount of which is 98%%48%%98% of the original P light,
after passing the A/4 phase-difference plate due to the 45°
angle between the slow axis of the /4 phase-difference plate
and the direction of the polarization axis of the brightness
enhancement film and with the 98% transmittivity of the A/4
phase-difference plate; the right-rotated circularly polarized
light passing the surface of the metal electrode is reflected by
the metal electrode into left-rotated circularly polarized light,
and since the reflectivity of the metal electrode is 40%, the
output amount of the left-rotated circularly polarized light is
98%*48%%98%%40% of the original P light; the left-rotated
circularly polarized light is turned into S light after passing
the A/4 phase-difference plate, and since the transmittivity of
the A/4 phase-difference plate is 98%, the output amount of
the S light is 98%%48%%98%%40%*98% of the original P
light; the Slight can pass the brightness enhancement film due
to the 45° angle between the slow axis of the A/4 phase-
difference plate and the direction of the polarization axis of
the brightness enhancement film, and since the transmittivity
of the brightness enhancement film is 98%, the output amount
of the S light is 98%%*48%%98%*40%%*98%*98% of the
original P light; the S light is turned into P light after passing
the A/2 phase-difference plate due to the 45° angle between
the direction of the polarization axis of the brightness
enhancement film and the slow axis of the A/2 phase-differ-
ence plate, and since the transmittivity of the A/2 phase-
difference plate is 95%, the output amount of the P light is
08%*48%%98%*40%%98%%08%*95% of the original P
light; the P light can pass smoothly the linear polarization
plate to the outside due to the 45° angle between the slow axis
of the A2 phase-difference plate and the direction of the
absorption axis of the linear polarization plate, and since the
transmittivity of the linear polarization plate is 98%, the out-
put amount of the P light passing the linear polarization plate
to the outside is
98%*48%%98%*40%%98%*08%*95%%98% of the original
Plight. In the embodiment of the invention, the P light passing
the linear polarization plate for the second time will be
defined as secondary P light, the output amount of which is
98%*48%%98%*40%%98%*08%*95%%98%=16.5% of the
original P light.

[0074] It can be determined from the analysis above that
with the brightness enhancement film added to the optical
member, the light emitted from the optical member is decom-
posedinto P light and S light, and the output amount of either
the P light or the S light after passing the optical member
according to this embodiment is the sum of the output amount
of the primary P light and the output amount of the secondary
P light, i.e., 43.8%+16.5%=60.3%.
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[0075] The light emitted from the optical member is
decomposed into P light and S light, and the total output
amount of the P light or the S light after passing the optical
member according to this embodiment reaches 60.3%; and
the amount of light from the optical member according to the
embodiment of the invention to which the brightness
enhancement film is not added is 45.6%. The amount of light
from the optical member according to the embodiment of the
invention can be determined larger than the amount of light
from the optical member to which the brightness enhance-
ment film is not added by 32%.

[0076] A pathofoutside natural light being reflected will be
described below with reference to FIG. 10.

[0077] After natural light is incident onto the linear polar-
ization plate, P light parallel to the absorption axis of the
linear polarization plate among the natural light passes the
linear polarization plate, and S light perpendicular to the
absorption axis of the linear polarization plate among the
natural light is absorbed by the linear polarization plate; the P
light passing the linear polarization plate is turned into S light
after passing the A/2 phase-difference plate due to the 45°
angle between the absorption axis of the linear polarization
plate and the slow axis of the A/2 phase-difference plate; the
S light passing the brightness enhancement film is still S light
due to the 45° angle between the slow axis of the A/2 phase-
difference plate and the direction of the polarization axis of
the brightness enhancement film; the S light is turned into
left-rotated circularly polarized light after passing the A/4
phase-difference plate due to the 45° angle between the direc-
tion of the polarization axis of the brightness enhancement
film and the slow axis of the 2/4 phase-difference plate; the
left-rotated circularly polarized light is reflected by the metal
electrode into right-rotated circularly polarized light after
passing the metal electrode layer; Since P light among the
right-rotated circularly polarized light is parallel to the slow
axis of the A/4 phase-difference plate, and S light among the
right-rotated circularly polarized light is perpendicular to the
slow axis of the A/4 phase-difference plate, the P light among
the right-rotated circularly polarized light passes the A/4
phase-difference plate; since there is the 45° angle between
the direction of the polarization axis of the brightness
enhancement film and the slow axis of the A/4 phase-differ-
ence plate, and the P light is perpendicular to the direction of
the polarization axis of the brightness enhancement film, the
P light is reflected by the brightness enhancement film, the
reflected P light propagates along a reversed route to the
original propagation route, the P light propagating in the
reversed route passes the A4 phase-difference plate, the P
light passing the A/4 phase-difference plate is turned into
right-rotated circularly polarized light due to the 45° angle
between the direction of the polarization axis of the bright-
ness enhancement film and the slow axis of the A/4 phase-
difference plate, and the right-rotated circularly polarized
light is reflected by the metal electrode into left-rotated cir-
cularly polarized light after passing the metal electrode layer;
since S light among the left-rotated circularly polarized light
is parallel to the slow axis of the A/4 phase-difference plate,
and P light among the left-rotated circularly polarized light is
perpendicular to the slow axis of the A/4 phase-difference
plate, the S light among the left-rotated circularly polarized
light passes the A/4 phase-difference plate; the S light after
passing the brightness enhancement film is still S light due to
the 45° angle between the direction of the polarization axis of
the brightness enhancement film and the slow axis of the A/4
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phase-difference plate; and the S light is turned into P light
after passing the A/2 phase-difference plate due to the 45°
angle between the slow axis of the A/2 phase-difference plate
and the direction of the polarization axis of the brightness
enhancement film, and the P light can pass smoothly through
the linear polarization plate to the outside due to the 45° angle
between the absorption axis of the linear polarization plate
and the slow axis of the A/2 phase-difference plate.

[0078] The reflectivity at which outside natural light is
reflected will be described below with reference to FIG. 10.

[0079] In the embodiment of the invention, after natural
light is incident onto the linear polarization plate, P light
parallel to the absorption axis of the linear polarization plate
among the natural light passes the linear polarization plate,
and S light perpendicular to the absorption axis of the linear
polarization plate among the natural light is absorbed by the
linear polarization plate, and since the transmittivity of the
linear polarization plate is 48%, the output amount of the P
light passing the linear polarization plate is 48% ofthe natural
light; the P light passing the linear polarization plate is turned
into S light after passing the A/2 phase-difference plate due to
the 45° angle between the absorption axis of the linear polar-
ization plate and the slow axis of the A/2 phase-difference
plate, and since the transmittivity of the A/2 phase-difference
plate is 95%, the output amount of the S light is 48%*95% of
the natural light; the S light after passing the brightness
enhancement film is still S light due to the 45° angle between
the slow axis of the A/2 phase-difference plate and the direc-
tion of the polarization axis of the brightness enhancement
film, and since the transmittivity of the brightness enhance-
ment film is 96%, the output amount of the S light is
48%%*95%%96% of the natural light; the S light is turned into
left-rotated circularly polarized light after passing the A/4
phase-difference plate due to the 45° angle between the direc-
tion of the polarization axis of the brightness enhancement
film and the slow axis of the A/4 phase-difference plate, and
since the transmittivity of the A/4 phase-difference plate is
98%, the output amount of the left-rotated circularly polar-
ized light is 48%%95%%96%%*98% of the natural light; the
left-rotated circularly polarized light is reflected by the metal
electrode into right-rotated circularly polarized light after
passing the metal electrode layer, and since the reflectivity of
the metal electrode is 40%, the output amount of the right-
rotated circularly polarized light is
48%%95%%96%*98%*40% of the natural light; the reflected
right-rotated circularly polarized light is turned into P light
after passing the A/4 phase-difference plate, and since the
transmittivity of the A/4 phase-difference plate is 98%, the
output amount of light after passing this layer is
48%%*95%%96%*98%*40%*98% of the natural light; then
the P light reaches the brightness enhancement film, and since
the polarization direction of the P light is perpendicular to the
polarization axis of the brightness enhancement film, the P
light will be reflected back in a reversed direction to the
original direction, and also since the transmittivity of the
brightness enhancement film is 96%, the output amount of
light is 48%%95%*96%%*98%*40%*98%%*96% of the natural
light; the P light is turned into right-rotated circularly polar-
ized light after passing the A/4 phase-difference plate, and
since the transmittivity of the A/4 phase-difference plate is
98%, the output amount of the right-rotated circularly polar-
ized light is 48%%95%*96%*98%%40%*98%%96%*98% of
the natural light; then the right-rotated circularly polarized
light passing the metal electrode is turned into left-rotated
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circularly polarized light, and since the reflectivity of the
metal electrode is 40%, the output amount of the left-rotated
circularly polarized light is
48%*95%%*96%*98%*40%%98%*06%*98%%40% of the
natural light; the left-rotated circularly polarized light is
turned into S light after passing the /4 phase-difference
plate, the S light can pass the brightness enhancement film,
and since the transmittivity of the A/4 phase-difference plate
is 98%, and the transmittivity of the brightness enhancement
film is 96%, the output amount of the S light passing the
brightness enhancement film is
48%*95%%96%*98%*40%%98%*96%*98%*40%* 98%*
96% of the natural light; the S light is turned into P light after
passing the A/2 phase-difference plate due to the 45° angle
between the slow axis of the A/2 phase-difference plate and
the direction of the polarization axis of the brightness
enhancement film, and since the transmittivity of the A/2
phase-difference plate is 95%, the output amount of the P
light is
48%*95%%96%*98%*40%%98%*96%*98%*40%* 98%*
96%%95% of the natural light; and since the polarization
direction of the P light is parallel to the direction of the
absorption axis of the linear polarization plate, the P light can
escape to the outside, and since the transmittivity of the linear
polarization plate is 98%, the output amount of the P light
escaping to the outside is
48%*95%%*96%*98%*40%*98%*96%%*98%*40%* 98%*
96%%95%%98%=>5.4% of the natural light.

[0080] It can be determined from the analysis above that
with the brightness enhancement film added to the optical
member in this embodiment, the output amount (reflectivity)
of the outside natural light can reach approximately 5.4%,
whereas in the related art, with the brightness enhancement
film not added to the optical member, the output amount
(reflectivity) of the outside natural light is approximately 4%,
so the output amount of light in the embodiment of the inven-
tion is larger than the output amount of light in the related art
by a factor of approximately 35%.

[0081] In this embodiment, the brightness enhancement
film is added to the optical member, but as compared with the
first embodiment of the invention, the added brightness
enhancement film and /2 phase-difference plate are swapped
in location between the linear polarization plate and the A/4
phase-difference plate, and there is a 90° angle between the
absorption axis of the linear polarization plate and the polar-
ization axis of the brightness enhancement film, so in this
embodiment, the total output amount of light from the optical
member to which the brightness enhancement film is added
can reach 60.3%, and the output amount (reflectivity) of the
outside natural light can reach at most 5.4%; and with the
brightness enhancement film not added to the optical mem-
ber, the total output amount of either the P light or the S light,
into which light emitted from the optical member is decom-
posed, after passing the optical member to which the bright-
ness enhancement film is not added can reach 45.6%, and the
output amount (reflectivity) of the outside natural light can
reach approximately 4%, so the output amount of light from
the optical component according to this embodiment can be
larger than in the related art by a factor of 32%.

[0082] Still another embodiment of the invention provides
an optical member as illustrated in FIG. 11 including an
OLED organic light-emitting layer (not illustrated), a metal
electrode, a A/4 phase-difference plate and a linear polariza-
tion plate are arranged in that order on the organic light-
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emitting layer, and a A/2 phase-difference plate and a bright-
ness enhancement film are arranged between the A/4 phase-
difference plate and the linear polarization plate.

[0083] Furthermore, the A/2 phase-difference plate is
arranged between the A/4 phase-difference plate and the
brightness enhancement film, and the direction of an absorp-
tion axis of the linear polarization plate is parallel to the
direction of a polarization axis ofthe brightness enhancement
film, there is an 6 angle between the direction of the absorp-
tion axis of the linear polarization plate and a slow axis of the
M2 phase-difference plate, and there is a 0 angle between the
direction of the absorption axis of the linear polarization plate
and a slow axis of the A/4 phase-difference plate; and there is
a 0 angle between the direction of the polarization axis of the
brightness enhancement film and the slow axis of the A/2
phase-difference plate, and there is a 6 angle between the
direction of the polarization axis of the brightness enhance-
ment film and the slow axis of the A/4 phase-difference plate,
and the slow axis of the A/2 phase-difference plate is parallel
to the slow axis of the A/4 phase-difference plate.

[0084] A path of light in the optical member passing the
optical member will be described with reference to FIG. 11
taking as an example S light, emitted from the OLED organic
light-emitting layer, perpendicular to the absorption axis of
the linear polarization plate.

[0085] In the embodiment of the invention, light emitted
from the OLED organic light-emitting layer is decomposed
into P light parallel to the absorption axis of the linear polar-
ization plate and S light perpendicular to the absorption axis
of the linear polarization plate.

[0086] Since the S light is perpendicular to the A/4 phase-
difference plate, the S light is turned into left-rotated circu-
larly polarized light after passing the /4 phase-difference
plate; since the slow axis of the A/4 phase-difference plate is
parallel to the slow axis of the A/2 phase-difference plate, the
left-rotated circularly polarized light is turned into right-ro-
tated circularly polarized light after passing the A/2 phase-
difference plate; since there is the 6 angle between the direc-
tion of the polarization axis of the brightness enhancement
film and the slow axis of the A/2 phase-difference plate, P
light among the right-rotated circularly polarized light is par-
allel to the direction of the polarization axis of the brightness
enhancement film and S light among the right-rotated circu-
larly polarized light is perpendicular to the direction of the
polarization axis of the brightness enhancement film, thus the
P light among the right-rotated circularly polarized light can
pass the brightness enhancement film; and since the direction
of the absorption axis of the linear polarization plate is pat-
allel to the direction of the polarization axis of the brightness
enhancement film, the P light can pass smoothly the linear
polarization plate to the outside. In the embodiment of the
invention, the P light passing the linear polarization plate for
the first time to the outside will be defined as primary P light.

[0087] Furthermore, since the S light among the right-ro-
tated circularly polarized light is perpendicular to the direc-
tion of the polarization axis of the brightness enhancement
film, the S light is reflected by the brightness enhancement
film, the reflected S light propagates along a reversed route to
the original route, the S light propagating in the reversed route
passes the A/2 phase-difference plate, and the S light is
decomposed into first-level P light and first-level S light after
passing the A/2 phase-difference plate due to the 8 angle
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between the slow axis of the A/2 phase-difference plate and
the direction of the polarization axis of the brightness
enhancement film.

[0088] Firstly the first-level P light passing the optical
member will be described.

[0089] Since the slow axis of the A/2 phase-difference plate
is parallel to the slow axis of the A/4 phase-difference plate,
the first-level P light is turned into right-rotated circularly
polarized light after passing the A/4 phase-difference plate;
the right-rotated circularly polarized light passing the surface
of the metal electrode is reflected by the metal electrode into
left-rotated circularly polarized light; the left-rotated circu-
larly polarized light is turned into S light after passing the A/4
phase-difference plate; and the S light is decomposed into
second-level P light and second-level S light after passing the
2 phase-difference plate due to the 6 angle between the slow
axis of the A/2 phase-difference plate and the direction of the
absorption axis of the linear polarization plate. In the embodi-
ment of the invention, for the sake of a clear description, the
second-level P light and the second-level S light into which
the first-level P light is decomposed will be defined as second-
level PP light and second-level PS light. Since the second-
level PP light is parallel to the direction of the polarization
axis of the brightness enhancement film, the second-level PP
light can pass the brightness enhancement film; and since the
direction of the absorption axis of the linear polarization axis
is parallel to the direction of the polarization axis of the
brightness enhancement film, the second-level PP light can
pass smoothly the linear polarization axis to the outside. In
the embodiment of the invention, the second-level PP light
passing the linear polarization axis for the second time to the
outside will be defined as secondary P light.

[0090] Secondly the first-level S light passing the optical
member will be described.

[0091] Since the slow axis of the A/2 phase-difference plate
is parallel to the slow axis of the A/4 phase-difference plate,
the first-level S light is turned into left-rotated circularly
polarized light after passing the A/4 phase-difference plate;
the left-rotated circularly polarized light passing the surface
of the metal electrode is reflected by the metal electrode into
right-rotated circularly polarized light; the right-rotated cir-
cularly polarized light is turned into P light after passing the
M4 phase-difference plate; and the P light is decomposed into
second-level P light and second-level S light after passing the
2 phase-difference plate due to the 6 angle between the slow
axis of the A/2 phase-difference plate and the direction of the
absorption axis of the linear polarization plate. In the embodi-
ment of the invention, for the sake of a clear description, the
second-level P light and the second-level S light into which
the first-level S light is decomposed will be defined as second-
level SP light and second-level SS light. Since the second-
level SP light is parallel to the direction of the polarization
axis of the brightness enhancement film, the second-level SP
light can pass the brightness enhancement film; and since the
direction of the absorption axis of the linear polarization axis
is parallel to the direction of the polarization axis of the
brightness enhancement film, the second-level SP light can
pass smoothly the linear polarization axis to the outside. In
the embodiment of the invention, the second-level SP light
passing the linear polarization axis for the second time to the
outside will be defined as secondary P light.

[0092] In the embodiment of the invention, since only a
fraction of the second-level PS light into which the first-level
P light is decomposed, and the second-level SS light into
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which the first-level S light is decomposed, after being
reflected twice can transmit to the outside, the second-level
PS light into which the first-level P light is decomposed and
the second-level SS light into which the first-level S light is
decomposed will not be taken into account in the embodiment
of the invention.

[0093] A path of light in the optical member passing the
optical member will be described with reference to FIG. 12
taking as an example P light, emitted from the OLED organic
light-emitting layer, parallel to the absorption axis of the
linear polarization plate.

[0094] Since the P light is parallel to the A/4 phase-differ-
ence plate, the P light is turned into right-rotated circularly
polarized light after passing the A/4 phase-difference plate;
since the slow axis ofthe 2./4 phase-difference plate is parallel
to the slow axis of the A/2 phase-difference plate, the right-
rotated circularly polarized light is turned into left-rotated
circularly polarized light after passing the 3/2 phase-differ-
ence plate; since there is the 6 angle between the direction of
the polarization axis of the brightness enhancement film and
the slow axis of the A/2 phase-difference plate, P light among
the left-rotated circularly polarized light is parallel to the
direction of the polarization axis of the brightness enhance-
ment film and S light among the left-rotated circularly polar-
ized light is perpendicular to the direction of the polarization
axis of the brightness enhancement film, thus the P light
among the right-rotated circularly polarized light can pass the
brightness enhancement film; and since the direction of the
absorption axis of the linear polarization plate is parallel to
the direction of the polarization axis of the brightness
enhancement film, the P light can pass smoothly the linear
polarization plate to the outside. In the embodiment of the
invention, the P light passing the linear polarization plate for
the first time to the outside will be defined as primary P light.
[0095] Furthermore since the S light among the right-ro-
tated circularly polarized light is perpendicular to the direc-
tion of the polarization axis of the brightness enhancement
film, the S light is reflected by the brightness enhancement
film, the reflected S light propagates along a reversed route to
the original route, the S light propagating in the reversed route
passes the A/2 phase-difference plate, and the S light is
decomposed into first-level P light and first-level S light after
passing the A/2 phase-difference plate due to the 8 angle
between the slow axis of the A/2 phase-difference plate and
the direction of the absorption axis of the linear polarization
plate.

[0096] Firstly the first-level P light passing the optical
member will be described.

[0097] Since the slow axis of the A/2 phase-difference plate
is parallel to the slow axis of the A/4 A phase-difference plate,
the first-level P light is turned into right-rotated circularly
polarized light after passing the A/4 phase-difference plate;
the right-rotated circularly polarized light passing the surface
of the metal electrode is reflected by the metal electrode into
left-rotated circularly polarized light; the left-rotated circu-
larly polarized light is turned into S light after passing the A/4
phase-difference plate; and the S light is decomposed into
second-level P light and second-level S light after passing the
M2 phase-difference plate due to the 0 angle between the slow
axis of the A/2 phase-difference plate and the direction of the
absorption axis of the linear polarization plate. In the embodi-
ment of the invention, for the sake of a clear description, the
second-level P light and the second-level S light into which
the first-level P light is decomposed will be defined as second-
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level PP light and second-level PS light. Since the second-
level PP light is parallel to the direction of the polarization
axis of the brightness enhancement film, the second-level PP
light can pass the brightness enhancement film; and since the
direction of the absorption axis of the linear polarization axis
is parallel to the direction of the polarization axis of the
brightness enhancement film, the second-level PP light can
pass smoothly the linear polarization axis to the outside. In
the embodiment of the invention, the second-level PP light
passing the linear polarization axis for the second time to the
outside will be defined as secondary P light.

[0098] Secondly the first-level S light passing the optical
member will be described.

[0099] Since the slow axis of the A/2 phase-difference plate
is parallel to the slow axis of the A/4 phase-difference plate,
the first-level S light is turned into left-rotated circularly
polarized light after passing the A/4 phase-difference plate;
the left-rotated circularly polarized light passing the surface
of the metal electrode is reflected by the metal electrode into
right-rotated circularly polarized light; the right-rotated cir-
cularly polarized light is turned into P light after passing the
M4 phase-difference plate; and the P light is decomposed into
second-level P light and second-level S light after passing the
/2 phase-difference plate due to the 0 angle between the slow
axis of the A/2 phase-difference plate and the direction of the
absorption axis of the linear polarization plate. In the embodi-
ment of the invention, for the sake of a clear description, the
second-level P light and the second-level S light into which
the first-level S light is decomposed will be defined as second-
level SP light and second-level SS light. Since the second-
level SP light is parallel to the direction of the polarization
axis of the brightness enhancement film, the second-level SP
light can pass the brightness enhancement film; and since the
direction of the absorption axis of the linear polarization axis
is parallel to the direction of the polarization axis of the
brightness enhancement film, the second-level SP light can
pass smoothly the linear polarization axis to the outside. In
the embodiment of the invention, the second-level SP light
passing the linear polarization axis for the second time to the
outside will be defined as secondary P light.

[0100] In the embodiment of the invention, since only a
fraction of the second-level PS light into which the first-level
P light is decomposed and the second-level SS light into
which the first-level S light is decomposed, after being
reflected twice can transmit to the outside, the second-level
PS light into which the first-level P light is decomposed and
the second-level SS light into which the first-level S light is
decomposed will not be taken into account in the embodiment
of the invention.

[0101] In the embodiment of the invention, optical trans-
mittivities and reflectivities in the embodiment of the inven-
tion will be described taking as an example that the A/2
phase-difference plate has an optical transmittivity of 95%,
the A/4 phase-difference plate has an optical transmittivity of
98%, the metal electrode has a reflectivity of 40%, the linear
polarization plate has a transmittivity of 98%, and the bright-
ness enhancement film has an optical transmittivity of 48%
and a reflectivity of 48%. However in a real application,
optical absorptivities of the A2 phase-difference plate, the
A4 phase-difference plate, the brightness enhancement film
and the linear polarization plate will not be particularly lim-
ited; and furthermore the reflectivity and the transmittivity of
the brightness enhancement film will not be limited either on
the condition that the sum of the optical absorptivity, reflec-
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tivity and transmittivity of the brightness enhancement film
are 1; and the reflectivity of the metal electrode will not be
limited.

[0102] A path of light in the optical member passing the
optical member will be described with reference to FIG. 11
taking as an example S light, emitted from the OLED organic
light-emitting layer, perpendicular to the absorption axis of
the linear polarization plate; and for the sake of a clear
description, the S light perpendicular to the absorption axis of
the linear polarization plate will be defined as original S light.

[0103] Since the original S light is perpendicular to the
absorption axis of the linear polarization plate, the S light is
turned into left-rotated circularly polarized light after passing
the A/4 phase-difference plate, and since the transmittivity of
the A/4 phase-difference plate is 98%, the output amount of
the left-rotated circularly polarized light is 98% of the origi-
nal S light; since the slow axis of the A/4 phase-difference
plate is parallel to the slow axis of the A/2 phase-difference
plate with the 95% transmittivity, the left-rotated circularly
polarized light is turned into right-rotated circularly polarized
light, the output amount of which is 98%%95% of the original
S light, after passing the A/2 phase-difference plate; since S
light among the right-rotated circularly polarized light is per-
pendicular to the direction of the polarization axis of the
brightness enhancement film and P light among the right-
rotated circularly polarized light is parallel to the direction of
the polarization axis of the brightness enhancement film, and
the transmittivity of the brightness enhancement film is 48%,
the output amount of the P light passing the brightness
enhancement film is 98%%95%%48% of the original S light;
and since the direction of the absorption axis of the linear
polarization plate is parallel to the direction of the polariza-
tion axis of the brightness enhancement film, the P light
passing the brightness enhancement film can pass smoothly
the linear polarization plate, and since the transmittivity of the
linear polarization plate is 98%, the output amount of the P
light passing through the linear polarization plate to the out-
side is 98%%95%*48%%*98% of the original S light. In the
embodiment of the invention, the P light passing for the first
time through the linear polarization plate will be defined as
primary P light, the output amount of which is
98%%95%*48%%98%=43.8% of the original S light.

[0104] Furthermore since the S light among the right-ro-
tated circularly polarized light is perpendicular to the direc-
tion of the polarization axis of the brightness enhancement
film, the S light among the right-rotated circularly polarized
light is reflected by the brightness enhancement film, the
reflected S light propagates along a reversed route to the
original propagation route, and since the reflectivity of the
brightness enhancement film is 48%, the output amount of the
reflected S light is 98%*95%%48% of the original S light; and
the S light is turned into P light and S light after passing the
M2 phase-difference plate due to the 6 angle between the slow
axis of the A/2 phase-difference plate and the absorption axis
of the linear polarization plate. In this embodiment, for the
sake of a convenient description, the P light and the S light
into which the light is turned after passing the A/2 phase-
difference plate will be defined as first-level P light and first-
level S light, and for the first-level S light and the first-level P
light into which the light is decomposed, the output amount of
the first-level S light is 98%%95%%48%*95%*cos 20 of the
original S light, and the output amount of the first-level P light
1s 98%%*95%%48%*95%*sin 20 of the original S light.
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[0105] Firstly the output amount of the first-level P light
passing the optical member will be described.

[0106] Furthermore since the slow axis of the A/2 phase-
difference plate is parallel to the slow axis of the A/4 phase-
difference plate with the 98% transmittivity, the first-level P
light is turned into right-rotated circularly polarized light, the
output amount of which is 98%%*95%%48%*95%*sin
26%98% of the original S light, after passing the A/4 phase-
difference plate; the right-rotated circularly polarized light
passing the surface of the metal electrode is reflected by the
metal electrode into left-rotated circularly polarized light,
and since the reflectivity of the metal electrode is 40%, the
output amount of the left-rotated circularly polarized light is
98%*95%%48%*95%*sin 20*98%%40% of the original S
light; the left-rotated circularly polarized light is turned into S
light after passing the A/4 phase-difference plate, and since
the transmittivity of the A/4 phase-difference plate is 98%, the
output amount of the S light is 98%%95%%48%*95%*sin
20%98%%*40%*98% of the original S light; and the S light
passing the A/2 phase-difference plate is decomposed into
second-level P light and second-level S light due to the 0
angle between the slow axis of the /2 phase-difference plate
and the absorption axis of the linear polarization plate. In the
embodiment of the invention, for the sake of a clear descrip-
tion, the second-level P light and the second-level S light into
which the first-level P light is decomposed will be defined as
second-level PP light and second-level P8 light, so the output
amount of the second-level PP  light s
98%%95%%48%*95% *sin 20%98%*40%*98%*95%*sin 20
of the original S light.

[0107] Furthermore since the slow axis of the A/2 phase-
difference plate is parallel to the slow axis of the A/4 phase-
difference plate, the second-level PP light can pass the bright-
ness enhancement film, and since the transmittivity of the
brightness enhancement film is 96%, the output amount of the
second-level PP light passing the brightness enhancement
film is 98%*95%*48%*95%*sin
26%98%*40%*98%*95%*sin 20%96% of the original S
light; and since the direction of the absorption axis of the
linear polarization plate is parallel to the direction of the
polarization direction of the brightness enhancement film, the
second-level PP light can pass smoothly the linear polariza-
tion plate to the outside, and since the transmittivity of the
linear polarization plate is 98%, the output amount of the
passing second-level PP light is 98%%*95%*48%%95%%sin
20*98%%*40%%98%*95%*sin 20%96%*98% of the original
S light. In the embodiment of the invention, the second-level
PP light transmitted through the linear polarization plate
among the first-level P light will be defined as second-level
PP light, the output amount of which is
08%%95%%48%*95%*sin  20%98%*40%*98%*95%*sin
26%96%*98%=14.6%*sin 26*sin 26 of the original P light.

[0108] Secondly the output amount of the first-level S light
passing the optical member will be described.

[0109] Since the slow axis of the A/2 phase-difference plate
is parallel to the slow axis of the A/4 phase-difference plate
with the 98% transmittivity, the first-level S light is turned
into left-rotated circularly polarized light, the output amount
of which is 98%%95%%48%%95%%*cos 20%98% of the origi-
nal S light, after passing the A/4 phase-difference plate; the
left-rotated circularly polarized light passing the surface of
the metal electrode is reflected by the metal electrode into
right-rotated circularly polarized light, and since the reflec-
tivity of the metal electrode is 40%, the output amount of the
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right-rotated circularly polarized light is
98%%05%%48%%95%*cos 20%98%*40% of the original S
light; the right-rotated circularly polarized light is turned into
P light after passing the A/4 phase-difference plate, and since
the transmittivity of the A/4 phase-difference plate is 98%, the
output amount of the P light is 98%%*95%*48%*95%%*cos
26%98%%*40%*98% of the original S light; and the P light
passing the A/2 phase-difference plate is decomposed into
second-level S light and second-level P light due to the 6
angle between the slow axis of the A/2 phase-difference plate
and the absorption axis of the linear polarization plate. In the
embodiment of the invention, for the sake of a clear descrip-
tion, the second-level P light and the second-level S light into
which the first S light is decomposed will be defined as
second-level SP light and second-level SS light, so the output
amount of the second-level SP  light is
98%*95%%*48%*95%%cos  20%*98%*40%*98%*95%*cos
26 of the original S light. Since the second-level SP light is
parallel to the direction of the polarization axis of the bright-
ness enhancement film with the 96% transmittivity, the output
amount of the P light passing the brightness enhancement
film is 98%*95%%48%*95%*cos 20%98%*40%*98%*cos
26%95%%96% of the original S light; and since the direction
of the absorption axis of the linear polarization plate is par-
allel to the direction of the polarization axis of the brightness
enhancement film, the second-level SP light can pass
smoothly the linear polarization plate to the outside, and since
the transmittivity of the linear polarization plate is 98%, the
output amount of the second-level SP light passing the linear
polarization  plate is 98%%95%*48%%95% *cos
26%98%%*40%*98%*cos 26%95%*96%*98% of the original
S light. In the embodiment of the invention, the second-level
SP light transmitted through the linear polarization plate
among the first-level S light will be defined as second-level
SP light, the output amount of which s
98%*95%%48%*95%*cos 26%98%*40%%98%*cos
26%95%%96%*98%=14.6%*cos 20*cos 28 of the original P
light.

[0110] Furthermore, since the second-level S light is
reflected secondarily, and the output amount of the second-
arily reflected S light is a fraction of the original P light, the
output amount of the second-level S light will not be taken
into account in the embodiment of the invention.

[0111] A path of light in the optical member passing the
optical member will be described with reference to FIG. 12
taking as an example P light, emitted from the OLED organic
light-emitting layer, parallel to the absorption axis of the
linear polarization plate; and for the sake of a clear descrip-
tion, the P light, emitted from the OLED organic light-emit-
ting layer, parallel to the absorption axis of the linear polar-
ization plate will be defined as original P light.

[0112] Since the original P light is parallel to the absorption
axis of the linear polarization plate, the P light is turned into
right-rotated circularly polarized light after passing the A/4
phase-difference plate, and since the transmittivity of the A/4
phase-difference plate is 98%, the output amount of the trans-
mitted right-rotated circularly polarized light is 98% of the
original P light; since the slow axis of the /4 phase-differ-
ence plate is parallel to the slow axis of the A/2 phase-differ-
ence plate with the 95% transmittivity, the right-rotated cir-
cularly polarized light is turned into left-rotated circularly
polarized light, the output amount of which is 98%%95% of
the original P light, after passing the A/2 phase-difference
plate; since S light among the left-rotated circularly polarized
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light is perpendicular to the direction of the polarization axis
of the brightness enhancement film and P light among the
left-rotated circularly polarized light is parallel to the direc-
tion of the polarization axis of the brightness enhancement
film, and the transmittivity of the brightness enhancement
film is 48%, the output amount of the P light passing the
brightness enhancement film is 98%%95%%48% of the origi-
nal P light; and since the direction of the absorption axis of the
linear polarization plate is parallel to the direction of the
polarization axis of the brightness enhancement film, the P
light passing the brightness enhancement film can pass
smoothly the linear polarization plate, and since the transmit-
tivity of the linear polarization plate is 98%, the output
amount of the P light passing through the linear polarization
plate to the outside is 98%*95%*48%*98% of the original P
light. In the embodiment of the invention, the P light passing
for the first time through the linear polarization plate will be
defined as primary P light, the output amount of which is
98%%95%*48%%98%=43.8% of the original P light.

[0113] Furthermore, since the S light among the left-ro-
tated circularly polarized light is perpendicular to the direc-
tion of the polarization axis of the brightness enhancement
film, the S light among the left-rotated circularly polarized
light is reflected by the brightness enhancement film, the
reflected S light propagates along a reversed route to the
original propagation route, and since the reflectivity of the
brightness enhancement film is 48%, the output amount of the
reflected S light is 98%*%95%%48% of the original P light; and
the S light is turned into P light and S light after passing the
/2 phase-difference plate due to the 6 angle between the slow
axis of the A/2 phase-difference plate and the absorption axis
of the linear polarization plate. In this embodiment, for the
sake of a convenient description, the P light and the S light
into which the light is turned after passing the A/2 phase-
difference plate will be defined as first-level P light and first-
level S light, and for the first-level S light and the first-level P
light into which the light is decomposed, the output amount of
the first-level S light is 98%%95%%*48%*95%*cos 26 of the
original P light, and the output amount of the first-level P light
1s 98%%*95%%48%*95%*sin 28 of the original P light.
[0114] Firstly the output amount of the first-level P light
passing the optical member will be described.

[0115] Furthermore, since the slow axis of the A/2 phase-
difference plate is parallel to the slow axis of the A/4 phase-
difference plate with the 98% transmittivity, the first-level P
light is turned into right-rotated circularly polarized light, the
output amount of which is 98%%*95%%48%*95%*sin
26%98% of the original P light, after passing the A/4 phase-
difference plate; the right-rotated circularly polarized light
passing the surface of the metal electrode is reflected by the
metal electrode into left-rotated circularly polarized light,
and since the reflectivity of the metal electrode is 40%, the
output amount of the left-rotated circularly polarized light is
98%*95%%*48%*95%*sin 20*98%*40% of the original P
light; the left-rotated circularly polarized light is turned into S
light after passing the A/4 phase-difference plate, and since
the transmittivity of the A/4 phase-difference plate is 98%, the
output amount of the S light is 98%%*95%%48%*95%*sin
20%98%%*40%*98% of the original P light; and the S light
passing the A/2 phase-difference plate is decomposed into
second-level P light and second-level S light due to the 0
angle between the slow axis of the A/2 phase-difference plate
and the absorption axis of the linear polarization plate. In the
embodiment of the invention, for the sake of a clear descrip-
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tion, the second-level P light and the second-level S light into
which the first-level P light is decomposed will be defined as
second-level PP light and second-level PS light, so the output
amount of the second-level PP  light is
98%*95%*48%*95%*sin 20*98%*40%*98%*sin 20 of the
original P light.

[0116] Furthermore, since the slow axis of the A2 phase-
difference plate is parallel to the slow axis of the A/4 phase-
difference plate, the second-level PP light can pass the bright-
ness enhancement film, and since the transmittivity of the
brightness enhancement film is 96%, the output amount of the
second-level PP light passing the brightness enhancement
film is 98%%*95%*48%*95%*sin
26%98%%*40%*98%*95%*sin 26*96% of the original S
light; and since the direction of the absorption axis of the
linear polarization plate is parallel to the direction of the
polarization direction of the brightness enhancement film, the
second-level PP light can pass smoothly the linear polariza-
tion plate to the outside, and since the transmittivity of the
linear polarization plate is 98%, the output amount of the
passing second-level PP light is 98%%*95%*48%*95%*sin
26%98%%*40%*98%*95%*sin 26%96%%*98% of the original
S light. In the embodiment of the invention, the second-level
PP light passing through the linear polarization plate among
the first-level P light will be defined as secondary PP light, the
output amount of which is 98%%95%%48%*95%*sin
20%98%%40%%98%*95%%sin  20%96%%*98%=14.6%*sin
26%sin 26 of the original P light.

[0117] Secondly the output amount of the first-level S light
passing the optical member will be described.

[0118] Since the slow axis of the A/2 phase-difference plate
is parallel to the slow axis of the A/4 phase-difference plate
with the 98% transmittivity, the first-level S light is turned
into left-rotated circularly polarized light, the output amount
of which is 98%*95%*48%%95%*cos 26*98% of the origi-
nal S light, after passing the /4 phase-difference plate; the
left-rotated circularly polarized light passing the surface of
the metal electrode is reflected by the metal electrode into
right-rotated circularly polarized light, and since the reflec-
tivity of the metal electrode is 40%, the output amount of the
right-rotated circularly polarized light is
98%%95%%48%%95%*cos 20%98%*40% of the original S
light; the right-rotated circularly polarized light is turned into
P light after passing the A/4 phase-difference plate, and since
the transmittivity of the A/4 phase-difference plate is 98%, the
output amount of the P light is 98%%*95%*48%*95%*cos
20%98%%40%*98% of the original S light; and the P light
passing the A/2 phase-difference plate is decomposed into
second-level S light and second-level P light due to the 0
angle between the slow axis of the A/2 phase-difference plate
and the absorption axis of the linear polarization plate. In the
embodiment of the invention, for the sake of a clear descrip-
tion, the second-level P light and the second-level S light into
which the first-level S light is decomposed will be defined as
second-level SP light and second-level SS light, so the output
amount of the second-level SP  light s
98%*95%%48%*95%%cos  20%98%*40%*98%*95%*cos
26 of the original S light. Since the second-level SP light is
parallel to the direction of the polarization axis of the bright-
ness enhancement film with the 96% transmittivity, the output
amount of the P light passing the brightness enhancement
film is 98%*95%%48%*95%*cos 20%98%*40%*98%*cos
20%95%%96% of the original S light; and since the direction
of the absorption axis of the linear polarization plate is par-
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allel to the direction of the polarization axis of the brightness
enhancement film, the second-level SP light can pass
smoothly the linear polarization plate to the outside, and since
the transmittivity of the linear polarization plate is 98%, the
output amount of the second-level SP light passing the linear
polarization  plate is 98%%95%%48%%95%*cos
20*98%%*40%%98%*cos 20*95%%*96%*98% of the original
S light. In the embodiment of the invention, the second-level
SP light transmitted through the linear polarization plate
among the first-level S light will be defined as secondary SP
light, the output amount of  which s
98%%*95%*48%*95%*cos 20%98%%*40%*98%*cos
26%95%*96%*98%=14.6%*cos 20*cos 26 of the original P
light.

[0119] Furthermore, since the second-level S light is
reflected secondarily, and the output amount of the second-
arily reflected S light is a fraction of the original P light, the
output amount of the second-level S light will not be taken
into account in the embodiment of the invention. It can be
determined from the analysis above that in this embodiment,
the output amount of either the S light perpendicular to the
absorption axis of the linear polarization plate, or the P light
parallel to the absorption axis of the linear polarization plate,
emitted from the OLED organic light-emitting layer, after
passing the optical member according to this embodiment
includes three components which are the output amount of
the primary P light, the output amount of the secondary PP
light, and the output amount of the secondary SP light, the
total amount of which is
98%*95%%48%*98%+98%*95%*48%*95%*sin

20%98%%*40%*98%*95%*sin 20%96%%98%+
98%*95%%48%*95%*cos 20%98%*40%*98%*cos
20%95%%96%%98%=43.8%+14.6%*cos  20%cos 20+14.

6%*sin 20%sin 20=58.3%.

[0120] Itcanbe apparent from the derivation above that the
resulting total output amount of light is 58.3%, and in this
embodiment, the total output amount of the light, emitted
from the OLED organic light-emitting layer, after passing the
optical member is independent of the angle of the absorption
angle of the linear polarization plate in the optical member.
[0121] A pathofoutside natural light being reflected will be
described below with reference to FIG. 13.

[0122] After natural light is incident onto the linear polar-
ization plate, P light parallel to the absorption axis of the
linear polarization plate among the natural light passes the
linear polarization plate, and S light perpendicular to the
absorption axis of the linear polarization plate among the
natural light is absorbed by the linear polarization plate; and
the P light is turned into P light and S light after passing the
A2 phase-difference plate due to the 0 angle between the
absorption axis of the linear polarization plate and the slow
axis of the A/2 phase-difference plate. In this embodiment, for
the sake of a clear description, the P light and the S light into
which the light is turned after passing the A/2 phase-differ-
ence plate will be defined as first-level P light and first-level S
light.

[0123] For the sake of a clear description, firstly transmis-
sion of the first-level S light will be described below.

[0124] Furthermore, since the slow axis of the A/2 phase-
difference plate is parallel to the slow axis of the A/4 phase-
difference plate, the first-level S light is turned into left-
rotated circularly polarized light after passing the A/4 phase-
difference plate; the left-rotated circularly polarized light is
reflected by the metal electrode into right-rotated circularly
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polarized light after passing the metal electrode layer, the
reflected right-rotated circularly polarized light propagates in
a reversed route to the original propagation route, and the
right-rotated circularly polarized light is turned into P light
after passing the A/4 phase-difference plate; and the P light is
turned into P light and S light after passing the A/2 phase-
difference plate due to the 6 angle between the absorption axis
of the linear polarization plate and the slow axis of the A/2
phase-difference plate. In this embodiment, for the sake of a
clear description, the P light and the S light into which the
first-level S light is decomposed will be defined as second-
level SP light and second-level SS light.

[0125] Furthermore, the second-level SP light can escape to
the outside through the brightness enhancement film and the
linear polarization plate; the second-level SS light is reflected
by the brightness enhancement film, the reflected S light
propagates in a reversed route to the original propagation
route, the S light propagating in the reversed route passes the
M2 phase-difference plate, and the S light is turned into P
light and S light after passing the A/2 phase-difference plate
due to the 0 angle between the absorption axis of the linear
polarization plate and the slow axis of the A/2 phase-differ-
ence plate. In this embodiment, for the sake of a clear descrip-
tion, the P light and the S light into which the second-level SS
light is decomposed will be defined as third-level SSP light
and third-level SSS light.

[0126] Furthermore, since the slow axis of the A/2 phase-
difference plate is parallel to the slow axis of the A/4 phase-
difference plate, the third-level SSP light is turned into right-
rotated circularly polarized light after passing the A/4 phase-
difference plate; the right-rotated circularly polarized light is
reflected by the metal electrode into left-rotated circularly
polarized light after passing the metal electrode layer, the
reflected left-rotated circularly polarized light propagates in a
reversed route to the original propagation route, and the lefi-
rotated circularly polarized light is turned into S light after
passing the A/4 phase-difference plate; and the S light is
turned into P light and S light after passing the A/2 phase-
difference plate due to the 6 angle between the absorption axis
of the linear polarization plate and the slow axis of the A/2
phase-difference plate. In this embodiment, for the sake of a
clear description, the P light and the S light into which the
third-level SSP light is decomposed will be defined as fourth-
level SSPP light and fourth-level SSPS light.

[0127] Furthermore, the fourth-level SSPS light can escape
to the outside through the brightness enhancement film and
the linear polarization plate. Since the first-level S light is
decomposed into the second-level SP light which escapes to
the outside through the linear polarization plate, and the sec-
ond-level SS light which is decomposed into the third-level
SSPlight and the third-level SSS light, and the third-level SSP
light is decomposed into the fourth-level SSPP light and
fourth-level SSPS light, and the fourth-level SSPS light
escapes to the outside through the linear polarization plate. In
this embodiment, the third-level SSS light and the fourth-
level SSPP light will be not taken into account.

[0128] Secondly transmission of the first-level P light will
be described below.

[0129] Furthermore, since the slow axis of the A/2 phase-
difference plate is parallel to the slow axis of the A/4 phase-
difference plate, the first-level P light is turned into right-
rotated circularly polarized light after passing the A/4 phase-
difference plate; the right-rotated circularly polarized light is
reflected by the metal electrode into left-rotated circularly
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polarized light after passing the metal electrode layer, the
reflected left-rotated circularly polarized light propagates ina
reversed route to the original propagation route, and the left-
rotated circularly polarized light is turned into S light after
passing the A/4 phase-difference plate; and the S light is
turned into P light and S light after passing the A/2 phase-
difference plate due to the 6 angle between the absorption axis
of the linear polarization plate and the slow axis of the A/2
phase-difference plate. In this embodiment, for the sake of a
clear description, the P light and the S light into which the
first-level P light is decomposed will be defined as second-
level PP light and second-level PS light.

[0130] Furthermore, the second-level PP light can escape to
the outside through the brightness enhancement film and the
linear polarization plate; the second-level PS light is reflected
by the brightness enhancement film, the reflected S light
propagates in a reversed route to the original propagation
route, the S light propagating in the reversed route passes the
/2 phase-difference plate, and the S light is turned into P
light and S light after passing the A/2 phase-difference plate
due to the 0 angle between the absorption axis of the linear
polarization plate and the slow axis of the A/2 phase-differ-
ence plate. In this embodiment, for the sake of a clear descrip-
tion, the P light and the S light into which the second-level PS
light is decomposed will be defined as third-level PSP light
and third-level PSS light.

[0131] Furthermore, since the slow axis of the A/2 phase-
difference plate is parallel to the slow axis of the A/4 phase-
difference plate, the third-level PSP light is turned into right-
rotated circularly polarized light after passing the A/4 phase-
difference plate; the right-rotated circularly polarized light is
reflected by the metal electrode into left-rotated circularly
polarized light after passing the metal electrode layer, the
reflected left-rotated circularly polarized light propagates in a
reversed route to the original propagation route, and the lefi-
rotated circularly polarized light is turned into S light after
passing the A/4 phase-difference plate; and the S light is
turned into P light and S light after passing the A/2 phase-
difference plate due to the 6 angle between the absorption axis
of the linear polarization plate and the slow axis of the A/2
phase-difference plate. In this embodiment, for the sake of a
clear description, the P light and the S light into which the
third-level PSP light is decomposed will be defined as fourth-
level PSPP light and fourth-level PSPS light.

[0132] Furthermore, the fourth-level PSPS light can escape
to the outside through the brightness enhancement film and
the linear polarization plate.

[0133] Since the first-level P light is decomposed into the
second-level PP light which escapes to the outside through
the linear polarization plate, and the second-level PS light
which is decomposed into the third-level PSP light and the
third-level PSS light, where the third-level PSP light is
decomposed into the fourth-level PSPP light, and the fourth-
level PSPS light which escapes to the outside through the
linear polarization plate. In this embodiment, the third-level
PSS light and the fourth-level PSPP light will be not taken
into account.

[0134] The reflectivity of outside natural light being
reflected will be described below with reference to FIG. 13.
[0135]  After natural light is incident onto the linear polar-
ization plate, P light parallel to the absorption axis of the
linear polarization plate among the natural light passes the
linear polarization plate, and S light perpendicular to the
absorption axis of the linear polarization plate among the
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natural light is absorbed by the linear polarization plate; since
the optical transmittivity of the linear polarization plate is
48%, the output amount of the P light passing the linear
polarization plate is 48% of the natural light; since the optical
transmittivity of the brightness enhancement film is 96%, the
output amount of the P light passing the brightness enhance-
ment film is 48%%96% of the natural light; and the P light is
turned into P light and S light after passing the A/2 phase-
difference plate due to the 6 angle between the absorption axis
of the linear polarization plate and the slow axis of the A/2
phase-difference plate. In this embodiment, for the sake of a
clear description, the P light and the S light into which the
light is turned after passing the /2 phase-difference plate will
be defined as first-level P light and first-level S light, where
the component of the first-level S light is 48%*96%*95%*sin
20, and the component of the first-level P light is
48%*96%%95%*cos 20.

[0136] For the sake of a clear description, firstly transmis-
sion of the first-level S light will be described below.

[0137] Furthermore, since the slow axis of the A/2 phase-
difference plate is parallel to the slow axis of the A/4 phase-
difference plate, the first-level S light is turned into left-
rotated circularly polarized light after passing the A/4 phase-
difference plate; since the optical transmittivity of the A/4
phase-difference plate is 98%, the output amount of the lefi-
rotated circularly polarized light is 48%*96%*95%*sin
20%98% of the natural light; the left-rotated circularly polar-
ized light is reflected by the metal electrode into right-rotated
circularly polarized light after passing the metal electrode
layer, and the reflected right-rotated circularly polarized light
propagates in a reversed route to the original propagation
route; since the reflectivity of the metal electrode is 40%, the
output amount of the right-rotated circularly polarized light is
48%*96%%95%*sin 20%98%*40% of the natural light; the
right-rotated circularly polarized light is turned into P light
after passing the A/4 phase-difference plate; since the optical
transmittivity of the A/4 phase-difference plate is 98%, the
output amount of the P light is 48%%96%*95%*sin
20%98%%40%%*98% of the natural light; and the P light is
turned into P light and S light after passing the A/2 phase-
difference plate due to the 6 angle between the absorption axis
of the linear polarization plate and the slow axis of the A/2
phase-difference plate. In this embodiment, for the sake of a
clear description, the P light and the S light into which the
first-level S light is decomposed will be defined as second-
level SP light and second-level SS light. Since the optical
transmittivity of the A/2 phase-difference plate is 95%, the
output amount of the second-level SP light is
48%*96%%95%*sin  20%98%%40%%98%*cos 20%95% of
the natural light, and the output amount of the second-level SS
light is 48%%96%%95%%sin  20*98%%40%*98%*sin
26%95% of the natural light.

[0138] Furthermore, the second-level SPlight can escape to
the outside through the brightness enhancement film and the
linear polarization plate; and since the optical transmittivity
of the brightness enhancement film is 96% and the optical
transmittivity of the linear polarization plate is 98%, the out-
put amount of the second-level SP light is
48%*96%%95%*sin 20*98%%40%*cos
20%98%%95%*96%*98%=1.5%*sin 20%cos 20 of the natu-
ral light.

[0139] The second-level SS light is reflected by the bright-
ness enhancement film, and the reflected S light propagates in
a reversed route to the original propagation route; since the
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reflectivity of the brightness enhancement film is 48%, the
output amount of the reflected S light is 48%%96%*95%*sin
26%98%*40%*98%*sin 20%95%*48% of the natural light;
and the S light propagating in the reversed route passes the 6/2
phase-difference plate, and the S light is turned into P light
and S light after passing the 6/2 phase-difference plate due to
the 6 angle between the absorption axis of the linear polar-
ization plate and the slow axis of the A/2 phase-difference
plate. In this embodiment, for the sake of a clear description,
the P light and the S light into which the second-level SS light
is decomposed will be defined as third-level SSP light and
third-level SSS light. Since the optical transmittivity of the
2 phase-difference plate is 95%, the output amount of the
third-level ~ SSP light is  48%*96%%95%%sin
20*98%*40%*98%*sin 20%95%*48%*95%*sin 20 of the
natural light.

[0140] Furthermore, since the slow axis of the A/2 phase-
difference plate is parallel to the slow axis of the A/4 phase-
difference plate, the third-level SSP light is turned into right-
rotated circularly polarized light after passing the A/4 phase-
difference plate; since the optical transmittivity of the A/4
phase-difference plate is 98%, the output amount of the right-
rotated circularly polarized light is 48%*96%%95%%sin
20%98%*40%*98%*sin 20*95%*48%*95%*sin  20%*98%
of the natural light; the right-rotated circularly polarized light
is reflected by the metal electrode into left-rotated circularly
polarized light after passing the metal electrode layer, the
reflected left-rotated circularly polarized light propagates in a
reversed route to the original propagation route, and since the
reflectivity of the metal electrode is 40%, the output amount
of the left-rotated circularly polarized light is
48%™*96%*95%*sin 20*98%*40%*98%*sin
20%95%%*48%*95%*sin 20%98%*40% of the natural light;
the left-rotated circularly polarized light is turned into S light
after passing the A/4 phase-difference plate; since the optical
transmittivity of the A/4 phase-difference plate is 98%, the
output amount of the S light is 48%%*96%*95%*sin
20%*98%*40%%*98%*sin 20%95%*48%*95%*sin
26%98%%*40%*98% of the natural light; and the S light is
turned into P light and S light after passing the A/2 phase-
difference plate due to the 0 angle between the absorption axis
of the linear polarization plate and the slow axis of the A/2
phase-difference plate. In this embodiment, for the sake of a
clear description, the P light and the S light into which the
third-level SSP light is decomposed will be defined as fourth-
level SSPP light and fourth-level SSPS light, and the output
amount of the fourth-level SSPP light is 48%%96%*95%*sin
20%98%*40%%*98%*sin 20%95%*48%*95%*sin
20%98%*40%*98%*95%*sin 20 of the natural light.

[0141] Furthermore, the fourth-level SSPS light can escape
to the outside through the brightness enhancement film and
the linear polarization plate. With the 96% optical transmit-
tivity of the brightness enhancement film and the 98% optical
transmittivity of the linear polarization plate, the output
amount of the fourth-level SSPP light is 48%%96%*95%*sin
20%98%*40%%*98%*sin 20%95%*48%%95%%sin
20%98%*40%*98%*95%*sin  20*96%*98%=0.25%*(sin
20)* of the natural light.

[0142] Since the first-level S light is decomposed into the
second-level SP light which escapes to the outside through
the linear polarization plate, and the second-level SS light
which is decomposed into the third-level SSP light and the
third-level SSS light, where the third-level SSP light is
decomposed into the fourth-level SSPP light, and the fourth-
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level SSPS light which escapes to the outside through the
linear polarization plate. In this embodiment, the third-level
SSS light and the fourth-level SSPP light will be not taken
into account.

[0143] Secondly transmission of the first-level P light will
be described below.

[0144] Furthermore, since the slow axis of the A/2 phase-
difference plate is parallel to the slow axis of the A/4 phase-
difference plate, the first-level P light is turned into right-
rotated circularly polarized light after passing the A/4 phase-
difference plate; since the optical transmittivity of the A/4
phase-difference plate is 98%, the output amount of the right-
rotated circularly polarized light is 48%*96%*95%*sin
26%98% of the natural light; the right-rotated circularly polar-
ized light is reflected by the metal electrode into left-rotated
circularly polarized light after passing the metal electrode
layer, and the reflected left-rotated circularly polarized light
propagates in a reversed route to the original propagation
route; since the reflectivity of the metal electrode is 40%, the
output amount of the left-rotated circularly polarized light is
48%*96%%*95%*sin 20*98%*40% of the natural light; the
left-rotated circularly polarized light is turned into S light
after passing the A/4 phase-difference plate; since the optical
transmittivity of the A/4 phase-difference plate is 98%, the
output amount of the S light is 48%%96%*95%*sin
26%98%%40%*98% of the natural light; and the S light is
turned into P light and S light after passing the A/2 phase-
difference plate due to the 6 angle between the absorption axis
of the linear polarization plate and the slow axis of the A/2
phase-difference plate. In this embodiment, for the sake of a
clear description, the P light and the S light into which the
first-level P light is decomposed will be defined as second-
level PP light and second-level PS light. Since the optical
transmittivity of the A/2 phase-difference plate is 95%, the
output amount of the second-level PP light 1is
48%*96%%*95%*sin 20%98%%*40%%98%*cos 20%95% of
the natural light, and the output amount of the second-level PS
light is 48%%96%%95%*sin  20*98%%*40%*98%*sin
26%95% of the natural light.

[0145] Furthermore, the second-level PP light can escape to
the outside through the brightness enhancement film and the
linear polarization plate; and since the 96% optical transmit-
tivity of the brightness enhancement film and the 98% optical
transmittivity of the linear polarization plate, the output
amount of the second-level PP light is 48%%96%%*95%*sin
20%98%%40%%cos  20%98%%95%*96%%98%=1.5%*sin
26%cos 28 of the natural light.

[0146] The second-level PS light is reflected by the bright-
ness enhancement film, and the reflected S light propagates in
a reversed route to the original propagation route; since the
reflectivity of the brightness enhancement film is 48%, the
output amount of the reflected S light is 48%%96%%95%*sin
26%98%%40%*98%*sin 20%95%*48% of the natural light;
and the S light propagating in the reversed route passes the A/2
phase-difference plate, and the S light is turned into P light
and S light after passing the A/2 phase-difference plate due to
the 0 angle between the absorption axis of the linear polar-
ization plate and the slow axis of the A/2 phase-difference
plate. In this embodiment, for the sake of a clear description,
the P light and the S light into which the second-level PS light
is decomposed will be defined as third-level PSP light and
third-level PSS light. Since the optical transmittivity of the
2 phase-difference plate is 95%, the output amount of the
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third-level ~ PSP light is  48%*96%*95%%sin
20%98%%*40%%98%*sin 20%95%%*48%*95%*sin 20 of the
natural light.

[0147] Furthermore, since the slow axis of the A/2 phase-
difference plate is parallel to the slow axis of the A/4 phase-
difference plate, the third-level PSP light is turned into right-
rotated circularly polarized light after passing the A/4 phase-
difference plate; since the optical transmittivity of the A/4
phase-difference plate is 98%, the output amount of the right-
rotated circularly polarized light is 48%*96%%95%%sin
20%98%%*40%%98%*sin 20%95%*48%%95%*sin 26%98%
of the natural light; the right-rotated circularly polarized light
is reflected by the metal electrode into left-rotated circularly
polarized light after passing the metal electrode layer, the
reflected left-rotated circularly polarized light propagates ina
reversed route to the original propagation route, and since the
reflectivity of the metal electrode is 40%, the output amount
of the left-rotated circularly polarized light 1is
48%*96%*95%*sin 20%98%%40%%98%*sin
26%95%*48%*95%*sin 20%98%*40% of the natural light;
the left-rotated circularly polarized light is turned into S light
after passing the A/4 phase-difference plate; since the optical
transmittivity of the A/4 phase-difference plate is 98%, the
output amount of the S light is 48%%*96%*95%*sin
20%98%*40%%98%*sin 20%95%%*48%%95%*sin
26%98%%*40%*98% of the natural light; and the S light is
turned into P light and S light after passing the A/2 phase-
difference plate due to the 6 angle between the absorption axis
of the linear polarization plate and the slow axis of the A/2
phase-difference plate. In this embodiment, for the sake of a
clear description, the P light and the S light into which the
third-level PSP light is decomposed will be defined as fourth-
level PSPP light and fourth-level PSPS light, and the output
amount of the fourth-level PSPP light is 48%%96%*95%*sin
20%98%%*40%%98%*sin 20%95%%48%%95%*sin
26%98%*40%*98%*95%*sin 26 of the natural light.

[0148] Furthermore, the fourth-level PSPP light can escape
to the outside through the brightness enhancement film and
the linear polarization plate. With the 96% optical transmit-
tivity of the brightness enhancement film and the 98% optical
transmittivity of the linear polarization plate, the output
amount of the fourth-level PSPP light is 48%%96%%95%*sin
20%98%%*40%%98%*sin 20%95%%48%%95%*sin
20%98%%*40%%98%*95%*sin  20*96%*98%=0.25%*(sin
20)* of the natural light.

[0149] Since the first-level P light is decomposed into the
second-level PP light which escapes to the outside through
the linear polarization plate, and the second-level PS light
which is decomposed into the third-level PSP light and the
third-level PSS light, where the third-level PSP light is
decomposed into the fourth-level PSPP light, and the fourth-
level PSPS light which escapes to the outside through the
linear polarization plate. In this embodiment, the third-level
PSS light and the fourth-level PSPP light will be not taken
into account.

[0150] Itcanbe determined from the analysis above that the
output amount of the natural light includes the second-level
PP, fourth-level PSPS, second-level SP and fourth-level
SSPS, the total amount of which is 48%%*96%*95%%sin
20*98%*40%%*cos 20%98%*95%%96%*98%+
48%*96%%*95%*cos 20%98%*40%%*sin
20*98%%*95%%96%*98%+48%*96%*95%*sin
20%98%*40%%*sin 20%98%*95%%96%*95%*sin
20*98%%*40%%98%*95%*sin 20%96%%*98%+
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48%*96%%*95%*cos 20%98%%40%*cos 20*98%*95%*cos
20%06%%95%%98%*40%%98%*95%*cos
20%96%%98%=2%0.25%*(sin  20)4+2*1.5%*sin  20*cos
20=5%+0.15 sin 40

[0151] Itcanbedetermined from the analysis above thatthe
output amount (reflectivity) of the outside natural light is at
least 5% at 0=45°, so the output amount of the outside natural
light is dependent upon the angle of the absorption axis of the
linear polarization plate in the optical member, and the lowest
reflectivity can be available at the 45° angle of the absorption
axis of the linear polarization plate.

[0152] Evidently those skilled in the art can make various
modifications and variations to the invention without depart-
ing from the spirit and scope of the invention. Thus the inven-
tion is also intended to encompass these modifications and
variations thereto so long as the modifications and variations
come into the scope of the claims appended to the invention
and their equivalents.

What is claimed is:

1. An optical member, comprising:

ametal electrode, a A/4 phase-difference plate and a linear
polarization plate sequentially arranged in this order;

a /2 phase-difference plate and a brightness enhancement
film arranged between the A/4 phase-difference plate
and the linear polarization plate; wherein:

there is an angle between an absorption axis of the linear
polarization plate and a polarization axis of the bright-
ness enhancement film; and

there is an angle between the polarization axis of the bright-
ness enhancement film and a slow axis of the A/2 phase-
difference plate.

2. The optical member according to claim 1, wherein the
M2 phase-difference plate is arranged between the A/4 phase-
difference plate and the brightness enhancement film.

3. The optical member according to claim 1, wherein the
2 phase-difference plate is arranged between the brightness
enhancement film and the linear polarization plate.

4. The optical member according to claim 1, wherein an
OLED light-emitting layer is arranged below the metal elec-
trode.

5. The optical member according to claim 1, wherein the
M2 phase-difference plate has an optical absorptivity of 5%,
and the 2./4 phase-difference plate has an optical absorptivity
of 2%.

6. The optical member according to claim 1, wherein the
brightness enhancement film has an optical absorptivity of
4%, a transmittivity of 48%, and a reflectivity of 48%.

7. The optical member according to claim 1, wherein a
surface of the metal electrode has a reflectivity of 40% to
50%.

8. The optical member according to claim 1, wherein an
angle between the absorption axis of the linear polarization
plate and the slow axis of the 2/2 phase-difference plate is in
a range from 30° to 45°.

9. The optical member according to claim 2, wherein an
angle between the absorption axis of the linear polarization
plate and the slow axis of the /2 phase-difference plate is in
a range from 30° to 45°.

10. The optical member according to claim 3, wherein an
angle between the absorption axis of the linear polarization
plate and the slow axis of the 2/2 phase-difference plate is in
a range from 30° to 45°.
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11. The optical member according to claim 4, wherein an
angle between the absorption axis of the linear polarization
plate and the slow axis of the /2 phase-difference plate is in
a range from 30° to 45°.

12. The optical member according to claim 1, wherein the
angle between the slow axis of the A/2 phase-difference plate
and the polarization axis of the brightness enhancement film
is in a range from 30° to 45°.

13. The optical member according to claim 2, wherein the
angle between the slow axis of the A/2 phase-difference plate
and the polarization axis of the brightness enhancement film
is in a range from 30° to 45°.

14. The optical member according to claim 3, wherein the
angle between the slow axis of the /2 phase-difference plate
and the polarization axis of the brightness enhancement film
is in a range from 30° to 45°.

15. The optical member according to claim 4, wherein the
angle between the slow axis of the 2./2 phase-difference plate
and the polarization axis of the brightness enhancement film
is in a range from 30° to 45°.

16. The optical member according to claim 1, wherein the
slow axis of the A/2 phase-difference plate is parallel to a slow
axis of the A/4 phase-difference plate.
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17. The optical member according to claim 2, wherein the
slow axis of the A/2 phase-difference plate is parallel to a slow
axis of the A/4 phase-difference plate.

18. The optical member according to claim 3, wherein the
slow axis of the \/2 phase-difference plate is parallel to a slow
axis of the A/4 phase-difference plate.

19. The optical member according to claim 1, wherein the
brightness enhancement film is a dual brightness enhance-
ment film.

20. An OLED display device comprising an optical mem-
ber, the optical member comprising:

ametal electrode, a A/4 phase-difference plate and a linear
polarization plate sequentially arranged in this order;

a /2 phase-difference plate and a brightness enhancement
film arranged between the A/4 phase-difference plate
and the linear polarization plate; wherein:

there is an angle between an absorption axis of the linear
polarization plate and a polarization axis of the bright-
ness enhancement film; and

there is an angle between the polarization axis of the bright-
ness enhancement film and a slow axis of the A/2 phase-
difference plate.
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