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Description
Technical Field

[0001] The present invention relates to a liquid crystal
display device (LCD), and more particularly, to an LCD
capable of bidirectionally displaying animage in front and
rear directions using a transreflective liquid crystal panel
and a mobile station having the same.

Background Art

[0002] Among image display devices, a cathode ray
tube (CRT) display device has been most widely used
up to now. However, the CRT display device is very dis-
advantageous because it has large volume and weight
compared to its display area.

[0003] Therefore, the CRT display device is gradually
replaced by a thin film type flat panel display device (FPD)
that can be used in any place because it has a small
thickness while having a large display area.

[0004] Anexample ofthe FPD is a liquid crystal display
device (LCD). The LCD operates using the optical ani-
sotropy and polarization of liquid crystal. The LCD has a
thin and long structure and its molecules have the char-
acteristics of directionality and polarizability. Thus, the
molecular arrangement direction of liquid crystal can be
adjusted by applying an artificial electric field to the liquid
crystal molecules. In the LCD, by adjustment of the liquid
crystal alignment direction, a liquid crystal panel trans-
mits or reflects light by the optical anisotropy of the liquid
crystal according to the arrangement direction of liquid
crystal molecules, thereby displaying images and colors.
[0005] Recently, various researches are conducted on
a dual display that can bidirectionally display an image
in front and rear directions.

[0006] US 6,565,224 patent discloses an object com-
prising a light pipe and a surface light source unit that
can be adapted for a front-lighting system and used for
forming a reflection type liquid-crystal display device.
[0007] This patent describes a liquid crystal device
comprising a reflective crystal panel and a front light unit
supplying light to reflective liquid crystal panel. It also
describes a diffuser and a polarizer between the front
lightunit and the liquid crystal display panel and discloses
the features of the preamble of claim 1.

[0008] Aninconvenientof the solution described in this
patent is that the reflective liquid crystal panel doesn’t
have transmissive properties. In consequence, this so-
lution cannot provide a double-sided display.

[0009] US 2004/0070711 patent discloses a double-
sided LCD panel comprising a transflective LCD panel
and a light-emitting device. One surface of the transflec-
tive panel is used in the transparent mode, and the other
surface is used in the reflective mode, achieving the goal
of double-sided display.

[0010] Aninconvenientof the solution described in this
patent is that the reflection of light received from the out-
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side caused a light pollution inside the LCD panel.
[Disclosure]
[Technical Problem]

[0011] The presentinvention provides an LCD that can
bidirectionally display an image in front and rear direc-
tions using a transreflective liquid crystal panel.

[0012] The presentinvention also provides a slim mo-
bile station that can bidirectionally display an image using
an LCD having a transreflective liquid crystal panel.

[Technical Solution]

[0013] The present invention provides a liquid crystal
display device according to claim 1. Preferred develop-
ments are defined in the dependent claims.

Advantageous Effects

[0014] According to the presentinvention, itis possible
to provide an LCD that bidirectionally displays an image
in front and rear directions using a transreflective liquid
crystal panel.

[0015] Also, itis possible to provide a slim mobile sta-
tion that bidirectionally display an image using an LCD
having a transreflective liquid crystal panel.

Brief Description of the Drawings
[0016]

Fig. 1 schematically illustrates the structure of an
LCD according to the present invention.

Fig. 2 illustrates that an image is displayed using
light provided from a front light unit in the LCD ac-
cording to the present invention.

Fig. 3 illustrates that an image is displayed using an
external light source in the LCD according to the
present invention.

Fig. 4illustrates an LCD according to an embodiment
of the present invention.

Fig. 5 illustrates an LCD according to another em-
bodiment of the present invention.

Fig. 6 illustrates the shape of a moth-eye type em-
bossing polarizer used in the LCD according to the
present invention.

Fig. 7 is a graph comparing the characteristics of the
moth-eye type embossing polarizer used in the LCD
according to the present invention with the charac-
teristics of a general polalizer.

Fig. 8 is a graph illustrating the characteristics of the
moth-eye type embossing polarizer used in the LCD
according to the present invention.
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Mode for the Invention

[0017] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
[0018] Fig. 1 schematically illustrates the structure of
an LCD according to the present invention.

[0019] Referring to Fig. 1, an LCD according to the
presentinvention includes: a transreflective liquid crystal
panel 100; a front light unit 180 supplying light for image
display to the transreflective liquid crystal panel 100; and
a second polarizer 170 disposed on the transreflective
liquid crystal panel 100. Fine protrusions are formed on
an upper surface of the second polarizer 170.

[0020] Thefine protrusions of the second polarizer 170
are formed in a moth-eye structure, which will be de-
scribed in detail later.

[0021] In the LCD according to the present invention,
the front light unit 180 is disposed at a front side of the
transreflective liquid crystal panel 100 and thus animage
can be bidirectionally displayed in front and rear direc-
tions of the transreflective liquid crystal panel 100. A ref-
erence numeral 181 denotes a light source provided at
the front light unit 180.

[0022] That is, the LCD provides a first display mode
in which light reflected by a reflective electrode 115 of
the transreflective liquid crystal panel 100 is used to dis-
play an image at the front side of the transreflective liquid
crystal panel 100. Also, the LCD provides a second dis-
play mode in which light transmitted through a transmis-
sive electrode 113 of the transreflective liquid crystal pan-
el 100 is used to display an image at a rear side of the
transreflective liquid crystal panel 100.

[0023] A second retardation compensation film 150 is
disposed on the transreflective liquid crystal panel 100,
and a first retardation compensation film 140 and a first
polarizer 160 are disposed underthe transreflective liquid
crystal panel 100.

[0024] The transreflective liquid crystal panel 100 in-
cludes afirst substrate 110, a second substrate 120, and
a liquid crystal layer 130, which are well known to those
skilled in the art.

[0025] Thefirstsubstrate 110includes: anarray device
having a thin film transistor; the transmissive electrode
113 formed on the array device and transmitting incident
light to display an image; and the reflective electrode 115
formed at a portion of an upper surface of the transmis-
sive electrode 113 and reflecting incident light to display
an image. A convex-concave layer 111 for forming pro-
trusions is formed in a lower region of the reflective elec-
trode 115. The convex-concave layer 111 may be formed
of organic material or inorganic maternal.

[0026] A case where the reflective electrode 115 is
formed on the transmissible electrode 113 is illustrated
as an example. However, the transmissive electrode 113
and the reflective electrode 115 are alternately formed
on the array device. The transmissive electrode 113 and
the reflective electrode 115 may be arranged and formed
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in various methods. These methods are not an important
matter of interest in the present invention and thus their
descriptions will be omitted for conciseness.

[0027] The array device includes: a plurality of gate
lines formed in a first direction, a plurality of data lines
formed perpendicular to the gate lines; pixel regions de-
fined by the gate and data lines; and thin film transistors
formed at intersections of the gate and data lines.
[0028] The second substrate 120 is disposed facing
the first substrate 110. The second substrate 120 in-
cludes: a color filter 121 formed at a position correspond-
ing to the transmissive electrode 113; and a common
electrode 123 formed on a lower surface of the color filter
121. Light holes 125 may be formed at the color filter
121. When the light holes 125 are formed at the color
filter 121, light transmittance can be increased to en-
hance the entire brightness.

[0029] The liquid crystal layer 130 is filled between the
first and second substrates 110 and 120. The transre-
flective liquid crystal panel 100 may be configured in an
electrically-controlled birefringence (ECB) mode. For ex-
ample, the transreflective liquid crystal panel 100 may
be configured in a dual cell gap ECB mode such that it
has a twist angle of 0° and a birefringence value (An*d)
of 0.20-0.40 pm for a transmissive mode. The dual cell
gap means a case where a reflective region is formed to
have 1/2 times the cell gap of a transmissive region.
[0030] Alternatively, the transreflective liquid crystal
panel 100 may be configured in a vertical alignment (VA)
mode. For example, the transreflective liquid crystal pan-
el 100 may be configured in a VA mode such that it has
a twist angle of 0° and a birefringence value (An*d) of
0.20-0.40 pm for a transmission mode. The VA mode
may be a dual cell gap VA mode where areflective region
is formed to have 1/2 times the cell gap of a transmissive
region.

[0031] Thefirstretardation compensation film 140 and
the first polarizer 160 are formed on a lower surface of
the first substrate 110, and the second retardation com-
pensation film 150 and the second polarizer 170 are
formed on an upper surface of the second substrate 120.
[0032] The first and second retardation compensation
films 140 and 150 may be formed using a wideband
phase retardation plate. At this time, the wideband phase
plate may be configured to perform a function of changing
linearly-polarized light having passed through the polar-
izer into circularly-polarized light. This can be implement-
ed in such a way that the wideband phase retardation
plate is configured to generate a phase retardation of A/
4 with respect to an incident wave.

[0033] Asanexample,the wideband phase retardation
plate may be configured to include a A/2 plate (HWP) and
a M4 plate (QWP). In this structure of two-sheet phase
difference film, the film is generally formed of Arton from
JSR or S-Cina from Sekisui. Alternatively, a one-sheet
phase difference film may be used to form the wideband
phase retardation plate generating a phase retardation
of AM4. The wideband phase retardation plate may be
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formed of one wide retardation film (WRF) using a recip-
rocal dispersion film from Sanritz.

[0034] An operation in which an image is displayed in
the above LCD will now be described in detail with ref-
erence to Figs. 2 and 3. Fig. 2 illustrates that an image
is displayed using light provided from a front light unit in
the LCD. Fig. 3illustrates thatanimage is displayed using
an external light source in the LCD.

[0035] At first, referring to Fig. 2, what an image is dis-
played using light provided from a front light unit will be
explained.

[0036] Referring to Fig. 2, light provided from the light
source 181 of the front light unit 180 is used to bidirec-
tionally display an image at the front and rear sides of
the transreflective liquid crystal panel 100.

[0037] The front light unit 180 has the light source 181
at the side thereof. The light source 181 may be config-
ured with an LED. The LED may be configured with a
white LED, or red/green/blue LEDs. Alternatively, the
light source 181 may be configured with a cold cathode
fluorescent lamp (CCFL).

[0038] That is, the LCD provides a first display mode
in which light reflected by a reflective electrode 115 of
the transreflective liquid crystal panel 100 is used to dis-
play an image at the front side of the transreflective liquid
crystal panel 100. Also, the LCD provides a second dis-
play mode in which light transmitted through a transmis-
sive electrode 113 of the transreflective liquid crystal pan-
el 100 is used to display an image at a rear side of the
transreflective liquid crystal panel 100.

[0039] Referring to Fig. 3, light provided from an exter-
nallight source (e.g., the sun and a peripheral illuminator)
is used to bidirectionally display animage at the front and
rear sides of the transreflective liquid crystal panel 100.
That is, when the front light unit 180 is in an off state,
light received from the external light source is used to
bidirectionally display animage atthe frontandrear sides
of the transreflective liquid crystal panel 100.

[0040] Fig. 4 illustrates an LCD according to an em-
bodiment of the present invention.

[0041] Referring to Fig. 4, the LCD according to the
embodiment of the present invention includes: a transre-
flective liquid crystal panel 100; a first retardation com-
pensation film 140; a second retardation compensation
film 150; a first polalizer 160; a second polarizer 170; and
a front light unit 180 having a light source 181.

[0042] The first retardation compensation film 140 in-
cludes a first retardation film 141, a second retardation
film 145, and adhesives 143 and 147. The second retar-
dation compensation film 150 includes a third retardation
film 151, a fourth retardation film 155, and adhesive 153
and 157. The first and third retardation films 141 and 151
may be configured to generate a phase retardation of A/
2. The second and fourth retardation films 145 and 155
may be configured to generate a phase retardation of /4.
[0043] Thefirstpolarizer 160 includes transparent sup-
port 161 and 165, apolarizationfilm 163, and an adhesive
167. The second polarizer 170 includes an embossing
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transparent support 171, a transparent support 175, a
polarization film 173, and an adhesive 177. The trans-
parent supports 161, 165 and 175 and the embossing
transparent support 171 may be formed of tri-acetate cel-
lulose (TAC). The polarization films 163 and 173 may be
formed of poly-vinyl alcohol (PVA).

[0044] Fine protrusions are formed on an upper sur-
face of the embossing transparent support 171. The fine
protrusions are formed in a moth-eye structure as defined
later.

[0045] In the above LCD, light (indicated by a dotted
line) reflected upward by the embossing transparent sup-
port 171 can be blocked to enhance the quality of a dis-
played image.

[0046] Also, the second polarizer 170 is configured to
have haze characteristics. Accordingly, it is possible to
prevent the occurrence of moire and bright lines that may
be caused by light interference between a prism pattern
of a light guide plate of the front light unit 180 and a pe-
riodic pixel pattern of the transreflective liquid crystal pan-
el 100. Atthis time, the second polarizer 170 is configured
to have a haze value of less than 30%. This can be im-
plemented using a diffusion adhesive or an embedded
diffuser of the transparent support.

[0047] Fig. 5 illustrates an LCD according to another
embodiment of the present invention.

[0048] Referring to Fig. 5, unlike the embodiment of
Fig. 4, the LCD according to another embodiment of the
present invention further includes a fine protrusion por-
tion 190 formed on a lower surface of the front light unit
180. The fine protrusion portion 190 may be formed in a
moth-eye structure.

[0049] In this LCD, light (indicated by a dotted line)
reflected upward by the embossing transparent support
171 can be blocked. Also, light (indicated by a dotted
line) reflected upward at an interface between the front
light unit 180 and the fine protrusion portion 190 can be
blocked to further enhance the quality of a displayed im-
age.

[0050] The characteristics of the moth-eye type em-
bossing polarizer of the present invention will now be
described in detail with reference to Figs. 6 through 8.
Fig. 6 illustrates the shape of a moth-eye type embossing
polarizer used in the LCD according to the present in-
vention. Fig. 7 is a graph comparing the characteristics
of the moth-eye type embossing polarizer used in the
LCD according to the present invention with the charac-
teristics of a general polarizer. Fig. 8 is a graphiillustrating
the characteristics of the moth-eye type embossing po-
larizer used in the LCD according to the present inven-
tion.

[0051] In the present invention, an uniform protrusion
array with a moth-eye structure illustrated in Fig. 6 is
formed to reduce the reflection of light received from the
outside. This reflection prevention surface with the moth-
eye structure is formed to have a height of about 200 nm
and a protrusion pitch of about 250 nm (with smaller than
wavelength of light).
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[0052] This moth-eye structure may be formed by ho-
lographic lithography using a photoresist. In detail, after
a moth-eye master is manufactured, the moth-eye struc-
ture can be inexpensively manufactured by performing
replication using a stamping method.

[0053] The embossing polarizer with the moth-eye sur-
face structure operates according to the following princi-
ple. That is, the interface of the polarizer is formed to
have a re-fractivity changing gradually, not abruptly,
thereby minimizing the reflection of incident light.
[0054] The graph of Fig. 7 illustrates the difference be-
tween a light reflectance depending on an incident angle
between a general acryl surface and a moth-eye type
surface. Fig. 8 is an enlarged view of the light reflectance
at the moth-eye type surface.

[0055] As can be seen from Figs. 7 and 8, the emboss-
ing polarizer has little surface reflectance of 0.1 % de-
pending on an incident angle, whereas a polarizer with
an acryl surface has high surface reflectance 0f4.5~9.5%
depending on an incident angle.

[0056] Accordingly, when the moth-eye type emboss-
ing polarizer is used, the surface reflection at the polarizer
surface can be almost removed to enhance the light
transmittance and contrast.

[0057] Meanwhile, the above mentioned LCD can be
used as a dual display device. Accordingly, when the
LCD according to the present invention is used in a mo-
bile station (e.g., mobile communication terminals, and
PDAs), since an image can be bidirectionally displayed
in the front and rear directions of the liquid crystal panel,
it is possible to implement a mobile station that can per-
form various image display functions. This mobile station
includes: a communication unit performing communica-
tion with external devices; and a controller controlling the
communication unit and the image display of the LCD.
[0058] For example, when the LCD according to the
present invention is applied to a mobile station with a
digital camera function, a picture image of the same size
and resolution can be simultaneously viewed by several
users in the frontand rear directions of the mobile station.

Industrial Applicability

[0059] By the LCD according to the present invention,
it is possible to bidirectionally display an image in front
and rear directions using a transreflective liquid crystal
panel.

[0060] Also, since the embossing polarizerand the em-
bossing front light unit is used in the LCD, the surface
reflection at the respective interfaces can be minimized
tothe lighttransmittance. Accordingly, the brightness and
the contrast in the reflection mode can be enhanced.
[0061] Also, since the polarizer with the haze charac-
teristics is used in the LCD, it is possible to reduce the
phenomenon of moire and bright lines that is generated
by light interference between the liquid crystal panel and
the front light unit.

[0062] Also, it is possible to provide the slim mobile
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station that bidirectionally display an image using LCD
having a liquid crystal panel. For example, the present
invention makes it possible to manufacture a liquid crystal
display module for two-direction image display, which
has a thickness of less than 3.5 mm.

Claims
1. Aliquid crystal display device comprising:

a transreflective liquid crystal panel (100);

a front light unit (180) supplying light to the tran-
sreflective liquid crystal panel; and

a polarizer (170) disposed on the transreflective
liquid crystal panel, characterized in that the
polarizer (170) has a first surface, facing the
front light unit (180), where protrusions are
formed in a moth-eye structure, the moth eye
structure having a protrusion pitch smaller than
the wavelength of light.

2. The liquid crystal display device according to claim
1, wherein the liquid crystal display device provides:
a first display mode in which light reflected at a re-
flective region of the transreflective liquid crystal pan-
el is used to display an image at a first side of the
transreflective liquid crystal panel (100); and a sec-
ond display mode in which light transmitted through
a transmissive region of the transreflective liquid
crystal panel (100) is used to display an image at a
second side of the transreflective liquid crystal panel
(100).

3. The liquid crystal display device according to claim
1, wherein the front light unit (180) has a light source
(181) at the side thereof.

4. The liquid crystal display device according to claim
3, wherein the light source (181) is one of an LED
and a CCFL.

5. The liquid crystal display device according to claim
1, wherein the transreflective liquid crystal panel
(100) comprises:

a first substrate (110) including an array device
having a thin film transistor, a transmissive elec-
trode (113) transmitting incident light to display
an image, and a reflective electrode (115) re-
flecting incident light to display an image;

a second substrate (120) disposed at a position
corresponding to the first substrate (110) and
having a color filter formed at a position corre-
sponding to the transmissive electrode (113) of
the first substrate (110); and

a liquid crystal layer filled between the first sub-
strate (110) and the second substrate (120).
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The liquid crystal display device according to claim
5, wherein the second substrate (120) includes a
common electrode formed on a first surface of the
color filter.

The liquid crystal display device according to claim
1, wherein the transreflective liquid crystal panel
(100) comprises:

a first substrate (110) including an array device
performing a switching function, a convex-con-
cave layer (111) formed of an organic or inor-
ganic material, a transmissive electrode (113)
formed on the convex-concave layer and having
a bent portion, and a reflective electrode (115)
formed on the convex-concave layer (111) and
having a bent portion;

a second substrate (120) disposed at a position
corresponding to the first substrate (110) and
having a color filter formed at a position corre-
sponding to the transmissive electrode (113) of
the first substrate (110); and

a liquid crystal layer filled between the first sub-
strate (110) and the second substrate (120).

The liquid crystal display device according to claim
7, wherein the second substrate (120) includes a
common electrode formed on the first surface of the
color filter.

The liquid crystal display device according to claim
1, further comprising at least one phase retardation
plate formed on both sides of the transreflective lig-
uid crystal panel (100).

The liquid crystal display device according to claim
9, wherein the phase retardation plate changes lin-
early-polarized light having passed through the po-
larizer (170) into circularly-polarized light.

The liquid crystal display device according to claim
9, wherein the phase retardation plate generates a
phase retardation of A/4 with respect to an incident
wave.

The liquid crystal display device according to claim
9, wherein the phase retardation plate comprises a
A/2 plate and a A/4 plate.

The liquid crystal display device according to claim
9, wherein the phase retardation plate comprises
one wide retardation film having using a reciprocal
dispersion film.

The liquid crystal display device according to claim
1, further comprising a protrusion portion formed on
a lower surface of the front light unit (180).
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15.

16.

17.

18.

19.

20.

21.

22,

23.

The liquid crystal display device according to claim
14, wherein the fine protrusion portion of the front
light unit (180) is formed in a moth-eye structure.

The liquid crystal display device according to claim
1, wherein the polarizer comprises a polarization film
and a transparent support.

The liquid crystal display device according to claim
1, wherein the polarizer has haze characteristics.

The liquid crystal display device according to claim
17, wherein the polarizer has a haze value of less
than 30%.

The liquid crystal display device according to claim
1, wherein the transreflective liquid crystal panel
(100) can operate in an electrically-controlled bire-
fringence mode.

The liquid crystal display device according to claim
1, wherein the transreflective liquid crystal panel
(100) is configured in a dual cell gap electrically-con-
trolled birefringence mode such that it has a twist
angle of 0° and a birefringence value comprises be-
tween 0.20 pm and 0.40 pm.

The liquid crystal display device according to claim
1, wherein further comprising light holes formed in a
color filter of the transreflective liquid crystal panel
(100).

The liquid crystal display device according to claim
1, wherein the transreflective liquid crystal panel
(100) can operate in a vertical alignment mode.

The liquid crystal display device according to claim
1, wherein the transreflective liquid crystal panel
(100) is configured in a vertical alignment mode such
that it has a twist angle of 0° and a birefringence
value comprises between 0.20 pm and 0.40 pm.

Patentanspriiche

1.

Flussigkristallanzeigevorrichtung,
umfasst:

die Folgendes

einen fransreflektierenden Flussigkristallbild-
schirm (100);

eine Vorderlichteinheit (180), die dem transre-
flektierenden Flussigkristallbildschirm Licht lie-
fert; und

einen Polarisator (170), der auf dem transreflek-
tierenden Flissigkristallbildschirm angeordnet
ist, dadurch gekennzeichnet, dass der Pola-
risator (170) eine erste Flache aufweist, die der
Vorderlichteinheit (180) zugewandt ist, wo Aus-
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buchtungen in einer Mottenaugenstruktur gebil-
det sind, wobei die Mottenaugenstruktur einen
Ausbuchtungsabstand aufweist, der kleiner als
die Wellenlénge von Licht ist.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei die Flussigkristallanzeigevorrichtung Folgen-
des bereitstellt: einen ersten Anzeigemodus, in dem
Licht, das an einer reflektierenden Region des trans-
reflektierenden Flissigkristallbildschirms reflektiert
wird, verwendet wird, um ein Bild auf einer ersten
Seite des transreflektierenden Flissigkristallbild-
schirms (100) anzuzeigen; und einen zweiten Anzei-
gemodus, in dem Licht, das durch eine durchlassige
Region des transreflektierenden Flissigkristallbild-
schirms (100) durchgelassen wird, verwendet wird,
um ein Bild auf einer zweiten Seite des transreflek-
tierenden Flussigkristallbildschirms (100) anzuzei-
gen.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei die Vorderlichteinheit (180) eine Lichtquelle
(181) auf ihrer Seite aufweist.

Flussigkristallanzeigevorrichtung nach Anspruch 3,
wobei die Lichtquelle (181) eines von einer LED und
einer CCFL ist.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei der transreflektierende Flussigkristallbild-
schirm (100) Folgendes umfasst:

ein erstes Substrat (110), das eine Array-Vor-
richtung umfasst, die einen Diinnschichttransi-
stor, eine durchlassige Elektrode (113), die ein-
fallendes Licht durchlasst, um ein Bild anzuzei-
gen, und eine reflektierende Elektrode (115)
aufweist, die einfallendes Licht reflektiert, um
ein Bild anzuzeigen;

ein zweites Substrat (120), das an einer Position
angeordnet ist, die dem ersten Substrat (110)
entspricht und einen Farbfilter aufweist, der an
einer Position gebildet ist, die der durchlassigen
Elektrode (113) des ersten Substrats (110) ent-
spricht; und

eine FlUssigkristallschicht, die zwischendem er-
sten Substrat (110) und dem zweiten Substrat
(120) gefillt ist.

Flussigkristallanzeigevorrichtung nach Anspruch 5,
wobei das zweite Substrat (120) eine gemeinsame
Elektrode umfasst, die auf einer ersten Flache des
Farbfilters gebildet ist.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei der transreflektierende Flussigkristallbild-
schirm (100) Folgendes umfasst:
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10.

1.

12.

13.

14.

15.

ein erstes Substrat (110), das eine Array-Vor-
richtung, die eine Schaltfunktion durchfiihrt, ei-
ne konvexkonkave Schicht (111), die aus einem
organischen oder anorganischen Material gebil-
det ist, eine durchlassige Elektrode (113), die
auf der konvex-konkaven Schicht gebildet ist
und einen gebogenen Abschnitt aufweist, und
eine reflektierende Elektrode (115) umfasst, die
aufder konvex-konkaven Schicht (111) gebildet
ist und einen gebogenen Abschnitt aufweist;
ein zweites Substrat (120), das an einer Position
angeordnet ist, die dem ersten Substrat (110)
entspricht und einen Farbfilter aufweist, der an
einer Position gebildet ist, die der durchlassigen
Elektrode (113) des ersten Substrats (110) ent-
spricht; und

eine FlUssigkristallschicht, die zwischen dem er-
sten Substrat (110) und dem zweiten Substrat
(120) gefillt ist.

Flussigkristallanzeigevorrichtung nach Anspruch 7,
wobei das zweite Substrat (120) eine gemeinsame
Elektrode umfasst, die auf der ersten Flache des
Farbfilters gebildet ist.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
die ferner mindestens eine Phasenverzdgerungs-
platte umfasst, die auf beiden Seiten des transre-
flektierenden Flissigkristallbildschirms (100) gebil-
det ist.

Flussigkristallanzeigevorrichtung nach Anspruch 9,
wobei die Phasenverzdgerungsplatte linear polari-
siertes Licht, das den Polarisator (170) durchquert
hat, in zirkular polarisiertes Licht andert.

Flussigkristallanzeigevorrichtung nach Anspruch 9,
wobei die Phasenverzdgerungsplatte eine Phasen-
verzégerungvon /4 4in Bezug zu einer einfallenden
Welle erzeugt.

Flussigkristallanzeigevorrichtung nach Anspruch 9,
wobei die Phasenverzégerungsplatte eine A/2- und
eine A/4-Platte umfasst.

Flussigkristallanzeigevorrichtung nach Anspruch 9,
wobei die Phasenverzégerungsplatte eine breite
Verzdgerungsschicht umfasst, die eine reziproke Di-
spersionsschicht aufweist und verwendet.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
die ferner einen Ausbuchtungsabschnitt umfasst,
der auf einer unteren Flache der Vorderlichteinheit
(180) gebildet ist.

Flissigkristallanzeigevorrichtung nach Anspruch
14, wobei der feine Ausbuchtungsabschnitt der Vor-
derlichteinheit (180) in einer Mottenaugenstruktur
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gebildet ist.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei der Polarisator eine Polarisationsschicht und
einen transparenten Trager umfasst.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei der Polarisator Tribungseingenschaften auf-
weist.

Flussigkristallanzeigevorrichtung nach Anspruch
17, wobei der Polarisator einen Triibungswert von
weniger als 30% aufweist.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei der transreflektierende Flussigkristallbild-
schirm (100) in einem elektrisch gesteuerten Dop-
pelbrechungsmodus arbeiten kann.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei der transreflektierende Flussigkristallbild-
schirm (100) in einem elektrisch gesteuerten Dop-
pelbrechungsmodus mit doppeltem Zellenabstand
konfiguriertist, derart, dass er einen Drehungswinkel
von 0° und einen Doppelbrechungswert aufweist,
der zwischen 0.20 pum und 0.40 pm enthalten ist.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
die ferner Lichtlocher umfasst, die in einem Farbfilter
des transreflektierenden Flissigkristallbildschirms
(100) gebildet sind.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei der transreflektierende Flussigkristallbild-
schirm (100) in einem Vertikalanordnungsmodus ar-
beiten kann.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei der transreflektierende Flussigkristallbild-
schirm (100) derart in einem Vertikalanordnungsmo-
dus konfiguriert ist, dass er einen Drehungswinkel
von 0° und einen Doppelbrechungswert aufweist,
der zwischen 0.20 um und 0.40 pm enthalten ist.

Revendications

Dispositif d’affichage a cristaux liquides comprenant
un panneau a cristaux liquides transréflectif (100);
une unité de lumiere frontale (180) fournissant une
lumiére au panneau a cristaux liquides transréflectif ;
et

un polariseur (170) disposé sur le panneau a cristaux
liquides transréflectif, caractérisé en ce que le po-
lariseur (170) a une premiére surface, faisant face a
I'unité de lumiére frontale (180), ou des protubéran-
ces sont formées selon une structure "Moth Eye"
(oeil de mite), la structure Moth Eye ayant un pas de
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protubérances inférieur a la longueur d’onde de la
lumiére.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, le dispositif d’affichage a cristaux li-
quides fournissant : un premier mode d’affichage
dans lequel la lumiére réfléchie au niveau d’une ré-
gion réflective du panneau a cristaux liquides
transréflectif est utilisée pour afficher une image au
niveau d’'un premier c6té du panneau a cristaux li-
quides transréflectif (100) ; et un second mode d’af-
fichage dans lequel la lumiére transmise a travers
une région transmissive du panneau a cristaux liqui-
des transréflectif (100) est utilisée pour afficher une
image au niveau d’'un second cété du panneau a
cristaux liquides transréflectif (100).

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel I'unité de lumiére frontale
(180) comporte sur son cété une source de lumiére
(181).

Dispositif d’affichage a cristaux liquides selon la re-
vendication 3, dans lequel la source de lumiére (181)
est 'une d’une DEL et d’'une lampe fluorescente a
cathode froide (CCFL).

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel le panneau a cristaux li-
quides transréflectif (100) comprend :

un premier substrat (110) comportant un dispo-
sitif matriciel présentant un transistor a couches
minces, une électrode transmissive (113) trans-
mettant la lumiére incidente pour afficher une
image, et une électrode réflective (115) réflé-
chissant la lumiére incidente pour afficher une
image ;

un second substrat (120) disposé a une position
correspondant au premier substrat (110) et pré-
sentant un filire chromatique formé a une posi-
tion correspondant a I'électrode transmissive
(113) du premier substrat (110) ; et

une couche de cristaux liquides remplie entre le
premier substrat (110) et le second substrat
(120).

Dispositif d’affichage a cristaux liquides selon la re-
vendication 5, dans lequel le second substrat (120)
comporte une électrode commune formée sur une
premiére surface du filire chromatique.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel le panneau a cristaux li-
quides transréflectif (100) comprises:

un premier substrat (110) comportant un dispo-
sitif matriciel exécutant une fonction de commu-
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tation, une couche convexe-concave (111) for-
mée en un matériau organique ou inorganique,
une électrode transmissive (113) formée sur la
couche convexe-concave et ayant une partie
courbe, et une électrode réflective (115) formée
sur la couche convexe-concave (111) et ayant
une partie courbe ;

un second substrat (120) disposé a une position
correspondant au premier substrat (110) et
ayant un filtre chromatique formé a une position
correspondant a I'électrode transmissive (113)
du premier substrat (110) ; et

une couche de cristaux liquides remplie entre le
premier substrat (110) et le second substrat
(120).

Dispositif d’affichage a cristaux liquides selon la re-
vendication 7, dans lequel le second substrat (120)
comporte une électrode commune formée sur la pre-
miere surface du filtre chromatique.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, comprenant en outre au moins une
plaque de retard de phase formée sur les deux cotés
du panneau a cristaux liquides transréflectif (100).

Dispositif d’affichage a cristaux liquides selon la re-
vendication 9, dans lequel la plaque de retard de
phase change une lumiere polarisée linéairement
qui a traversé le polariseur (170) en une lumiére a
polarisation circulaire.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 9, dans lequel la plaque de retard de
phase génere un retard de phase de A/4 par rapport
a une onde incidente.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 9, dans lequel la plaque de retard de
phase comprend une plaque A/2 et une plaque A/4.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 9, dans lequel la plaque de retard de
phase comprend un large film de retard utilisant un
film de dispersion réciproque.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, comprenant en outre une partie de
protubérances formée sur une surface inférieure de
I'unité de lumiére frontale (180).

Dispositif d’affichage a cristaux liquides selon la re-
vendication 14, dans lequel la partie de protubéran-
ces fines de l'unité de lumiére frontale(180) est for-
mée selon une structure Moth Eye.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel le polariseur comprend
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17.

18.

19.

20.

21.

22,

23.

un film de polarisation et un support transparent.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel le polariseur comporte
des caractéristiques de voile.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 17, danslequel le polariseur a une valeur
de voile de moins de 30%.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel le panneau a cristaux li-
quides transréflectif (100) peut fonctionner dans un
mode de biréfringence commandée électriquement.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel le panneau a cristaux li-
quides transréflectif (100) est configuré dans un mo-
de de biréfringence commandée électriquement a
double espace cellulaire de telle sorte qu’il ait un
angle de torsion de 0° et une valeur de biréfringence
comprise entre 0,20 pum et 0,40 pm

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, comprenant en outre des trous légers
dans un filtre chromatique du panneau a cristaux
liquides transréflectif (100).

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel le panneau a cristaux li-
quides transréflectif (100) peut fonctionner dans un
mode d’alignement vertical.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel le panneau a cristaux li-
quides transréflectif (100) est configuré dans un mo-
de d’'alignement vertical de telle sorte qu'il ait un an-
gle de torsion de 0° et une valeur de biréfringence
comprise entre 0,20 pum et 0,40 pm
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