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(57) ABSTRACT 

According to one embodiment, a liquid crystal display device 
includes a first insulative Substrate, a second insulative Sub 
strate, a first polarizer disposed on an outer Surface side of the 
first insulative substrate, a second polarizer disposed on an 
outer surface side of the second insulative substrate, and a first 
retardation plate and a second retardation plate, which are 
stacked between the second insulative substrate and the sec 
ond polarizer. When a retardation in the thickness direction, 
which is defined by (nx+ny)/2-nz)*d, is Rth, the first retar 
dation plate has a negative first retardation Rth1, the second 
retardation plate has a positive second retardation Rth2, and a 
contribution degree of the second retardation Rth2, which is 
defined by Rth2|*100/(IRth1+|Rth2|), is 40%+3%. 
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LIQUID CRYSTAL DISPLAY DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based upon and claims the ben 
efit of priority from prior Japanese Patent Application No. 
2010-165210, filed Jul. 22, 2010, the entire contents of which 
are incorporated herein by reference. 

FIELD 

0002 Embodiments described herein relate generally to a 
liquid crystal display device. 

BACKGROUND 

0003. By virtue of such features as light weight, small 
thickness and low power consumption, liquid crystal display 
devices have been used in various fields as display devices of 
OA equipment Such as a personal computer, a TV, etc. In 
recent years, liquid crystal display devices have also been 
used as display devices of a portable terminal device Such as 
a mobile phone, a car navigation apparatus, a game machine, 
etc. 

0004. In such liquid crystal display devices, in some cases, 
retardation films are disposed to optically compensate retar 
dation due to birefringence of a liquid crystal layer in a frontal 
direction and an oblique direction. As such retardation films, 
there have been proposed retardation films in which, when the 
refractive indices in an in-plane slow axis direction, an in 
plane fast axis direction and a thickness direction are nx, ny 
and nz, respectively, the in-plane retardation value (also 
referred to as “in-plane retardation Re' in this specification) 
defined by (nx-ny)*d or the thickness-directional retardation 
value (also referred to as “retardation Rth in the thickness 
direction” in this specification) defined by (nx+ny)/2-nz)*d 
is set in various ranges. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005 FIG. 1 is a plan view which schematically shows the 
structure of a liquid crystal display device according to an 
embodiment. 
0006 FIG. 2 is a view which schematically shows the 
structure and an equivalent circuit of a liquid crystal display 
panel shown in FIG. 1. 
0007 FIG.3 is a schematic plan view showing an example 
of the structure of a pixel in an array substrate shown in FIG. 
2, as viewed from a counter-substrate side. 
0008 FIG. 4 is a view which schematically shows a cross 
sectional structure of the liquid crystal display panel, illus 
trating a cross section of the pixel along line A-B in FIG. 3. 
0009 FIG. 5 is a view for explaining the relationship 
between the angles of axes of various optical elements which 
are applied in the embodiment, FIG. 5 being a top view at a 
time when the liquid crystal display panel is observed from 
the counter-substrate side. 
0010 FIG. 6 is a view for explaining the principle of 
operation in the liquid crystal display device of the embodi 
ment. 

0011 FIG. 7 is a view for explaining the characteristics of 
a first retardation plate and a second retardation plate which 
are applicable in the embodiment. 
0012 FIG. 8 is a view showing a simulation result of the 
viewing angle characteristics of the contrast ratio in a case 
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where the first retardation plate and second retardation plate 
shown in FIG. 7 are applied to the liquid crystal display 
device of the embodiment. 
0013 FIG. 9 is a view showing a simulation result of the 
viewing angle characteristics of the gray level inversion in a 
case where the first retardation plate and second retardation 
plate shown in FIG. 7 are applied to the liquid crystal display 
device of the embodiment. 
0014 FIG. 10 is a view for explaining the characteristics 
of first retardation plates and second retardation plates which 
are applicable to Modifications 1, 2 and 3 of the embodiment, 
Comparative Example 1 in which neither the first retardation 
plate nor second retardation plate is applied, and the charac 
teristics of a first retardation plate and a second retardation 
plate of Comparative Example 2. 
0015 FIG. 11 shows a simulation result of viewing angle 
characteristics of the contrast ratio in a liquid crystal display 
device of Comparative Example 1. 
0016 FIG. 12 shows a simulation result of viewing angle 
characteristics of the gray level inversion in the liquid crystal 
display device of Comparative Example 1. 
0017 FIG. 13 shows a simulation result of viewing angle 
characteristics of the contrast ratio in a liquid crystal display 
device of Comparative Example 2. 
0018 FIG. 14 shows a simulation result of viewing angle 
characteristics of the gray level inversion in the liquid crystal 
display device of Comparative Example 2. 

DETAILED DESCRIPTION 

0019. In general, according to one embodiment, a liquid 
crystal display device comprises a first Substrate including a 
first insulative Substrate, a common electrode disposed on an 
inner Surface side of the first insulative Substrate, an insula 
tion film covering the common electrode, a pixel electrode 
which is disposed above the insulation film, opposed to the 
common electrode and provided with a slit, and a first align 
ment film covering the pixel electrode; a second Substrate 
including a second insulative Substrate and a second align 
ment film disposed on an inner Surface side of the second 
insulative Substrate, the inner Surface side of the second insu 
lative substrate being opposed to the pixel electrode; a liquid 
crystal layer held between the first substrate and the second 
Substrate; a first polarizer disposed on an outer Surface side of 
the first insulative Substrate; a second polarizer disposed on 
an outer Surface side of the second insulative Substrate; and a 
first retardation plate and a second retardation plate, which 
are stacked between the second insulative substrate and the 
second polarizer, wherein, with respect to the first retardation 
plate and the second retardation plate, when refractive indices 
in two directions, which are perpendicular to each other in a 
plane of each of the first retardation plate and the second 
retardation plate, are nX and ny, respectively, a refractive 
index in a thickness direction is nz, a thickness is d, and a 
retardation in the thickness direction, which is defined by 
((nx+ny)/2-nz)*d, is Rth, the first retardation plate has a 
negative first retardation Rth1, the second retardation plate 
has a positive second retardation Rth2, a sum of the first 
retardation Rth1 and the second retardation Rth2 is -40 
nmi-20 nm with respect to light with a wavelength of 550 nm, 
and a contribution degree of the second retardation Rth2, 
which is defined by Rth26D* 100/(IRth1|+|Rth2|), is 
40%.3%. 
0020. According to another embodiment, a liquid crystal 
display device comprises a first Substrate including a first 
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insulative Substrate, a common electrode disposed on an inner 
surface side of the first insulative substrate, an insulation film 
covering the common electrode, a pixel electrode which is 
disposed above the insulation film, opposed to the common 
electrode and provided with a slit, and a first alignment film 
covering the pixel electrode; a second Substrate including a 
second insulative substrate and a second alignment film dis 
posed on an inner Surface side of the second insulative Sub 
strate, the inner surface side of the second insulative substrate 
being opposed to the pixel electrode; a liquid crystal layer 
held between the first substrate and the second substrate; a 
first polarizer disposed on an outer surface side of the first 
insulative Substrate; a second polarizer disposed on an outer 
surface side of the second insulative substrate; and a first 
retardation plate and a second retardation plate, which are 
stacked between the second insulative substrate and the sec 
ond polarizer, wherein, with respect to the first retardation 
plate and the second retardation plate, when refractive indices 
in two directions, which are perpendicular to each other in a 
plane of each of the first retardation plate and the second 
retardation plate, are nX and ny, respectively, a refractive 
index in a thickness direction is nz, and a thickness is d, the 
first retardation plate has one of a refractive index anisotropy 
of nx=nysnz and a refractive index anisotropy of nzinx>ny, 
and the second retardation plate has a refractive index anisot 
ropy of nx>ny>nz, the first retardation plate has a first retar 
dation Rth 1 and the second retardation plate has a second 
retardation Rth2 when a retardation in the thickness direction, 
which is defined by ((nx--ny)/2-nz)*d, is Rth, and a contri 
bution degree of the second retardation Rth2, which is defined 
by Rth2|*100/(Rth1|+|Rth2|), is 40%+3%. 
0021. According to another embodiment, a liquid crystal 
display device comprises a first Substrate including a first 
insulative Substrate, a common electrode disposed on an inner 
surface side of the first insulative substrate, an insulation film 
covering the common electrode, a pixel electrode which is 
disposed above the insulation film, opposed to the common 
electrode and provided with a slit, and a first alignment film 
covering the pixel electrode; a second Substrate including a 
second insulative substrate and a second alignment film dis 
posed on an inner Surface side of the second insulative Sub 
strate, the inner surface side of the second insulative substrate 
being opposed to the pixel electrode; a liquid crystal layer 
held between the first substrate and the second substrate; a 
first polarizer disposed on an outer surface side of the first 
insulative Substrate; a first retardation plate disposed on an 
outer Surface of the second insulative substrate; a second 
retardation plate stacked on the first retardation plate; and a 
second polarizer stacked on the second retardation plate, 
wherein, with respect to the first retardation plate and the 
second retardation plate, when refractive indices in two direc 
tions, which are perpendicular to each other in a plane of each 
of the first retardation plate and the second retardation plate, 
are nX and ny, respectively, a refractive index in a thickness 
direction is nz, and a thickness is d, a sum of in-plane retar 
dations Re, which are defined by (nx-ny)*d, is 115 nmit 15 
nm with respect to light with a wavelength of 550 nm, and a 
sum of retardations Rth in the thickness direction, which are 
defined by (nx--ny)/2-nz)*d, is -40 nmi-20 nm with respect 
to light with a wavelength of 550 nm. 
0022. Embodiments will now be described in detail with 
reference to the accompanying drawings. In the drawings, 

Jan. 26, 2012 

structural elements having the same or similar functions are 
denoted by like reference numerals, and an overlapping 
description is omitted. 
0023 FIG. 1 is a plan view which schematically shows the 
structure of a liquid crystal display device 1 according to an 
embodiment. 
0024 Specifically, the liquid crystal display device 1 
includes an active-matrix-type liquid crystal display panel 
LPN. In the example illustrated, the liquid crystal display 
device 1 includes a driving IC chip 2 and a flexible wiring 
board 3 as signal Sources which Supply necessary signals for 
displaying an image on the liquid crystal display panel LPN. 
0025. The liquid crystal display panel LPN includes an 
array substrate AR as a first substrate, a counter-substrate CT 
as a second Substrate which is disposed to be opposed to the 
array Substrate AR, and a liquid crystal layer which is dis 
posed between the array substrate AR and the counter-sub 
strate CT. The array substrate AR and the counter-substrate 
CT are attached by a sealant SE. The liquid crystal layer is 
held in an inside surrounded by the sealant SE in a cell gap 
which is created between the array substrate AR and the 
counter-substrate CT. The sealant SE is formed, for example, 
in a substantially rectangular frame shape between the array 
substrate AR and the counter-substrate CT, and forms a closed 
loop. 
0026. The liquid crystal display panel LPN includes an 
active area ACT, which displays an image, in the inside Sur 
rounded by the sealant SE. The active area ACT has a sub 
stantially rectangular shape and is composed of a plurality of 
pixels PX which are arrayed in a matrix of mixin (m and n are 
positive integers). The driving IC chip 2 and flexible wiring 
board 3 are mounted on the array substrate AR in a peripheral 
area PRP on the outside of the active area ACT. 
0027 FIG. 2 is a view which schematically shows the 
structure and an equivalent circuit of the liquid crystal display 
panel LPN shown in FIG. 1. A description is given of the 
structure in which the array substrate AR of the liquid crystal 
display panel LPN includes a pixel electrode PE and a com 
mon electrode CE, and a fringe field switching (FFS) mode is 
applied to Switch liquid crystal molecules which constitute a 
liquid crystal layer LQ by mainly making use of a transverse 
electric field (i.e. an electric field substantially parallel to a 
major surface of the substrate) which is produced between the 
pixel electrode PE and common electrode CE. 
0028. The array substrate AR includes, in the active area 
ACT, an n-number of gate lines G (G1 to Gn), an n-number of 
capacitance lines C (C1 to Cn), an m-number of Source lines 
S (S1 to Sm), an (mxn) number of switching elements SW 
which are formed in respective pixels PX, an (mxn) number 
of pixels PE which are formed in the respective pixels PX, and 
a common electrode CE which is formed common to the 
plural pixels PX. 
0029. The gate lines G and capacitance lines C extend in a 

first direction X. The source lines S extend in a second direc 
tion Y which is substantially perpendicular to the first direc 
tion X. The switching elements SW are electrically connected 
to the gate lines G and source lines S. The pixel electrode PE 
is electrically connected to the switching element SW of each 
pixel PX. The common electrode CE is a part of the capaci 
tance line C, and is opposed to the pixel electrode PE in each 
pixel PX. A storage capacitance CS is formed, for example, 
between the capacitance line C and pixel electrode PE. The 
liquid crystal layer LQ is interposed between the pixel elec 
trode PE and the common electrode CE. 
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0030 Each of the gate lines G is led out of the active area 
ACT and is connected to a first driving circuit GD. Each of the 
source lines S is led out of the active area ACT and is con 
nected to a second driving circuit SD. Each of the capacitance 
lines C is led out of the active area ACT and is connected to a 
third driving circuit CD. The first driving circuit GD, second 
driving circuit SD and third driving circuit CD are formed on 
the array substrate AR and are connected to the driving IC 
chip 2. 
0031. In the example illustrated, the driving IC chip 2 is 
mounted on the array substrate AR on the outside of the active 
area ACT. The depiction of the flexible wiring board is omit 
ted, and terminals T for connection to the flexible wiring 
board are formed on the array substrate AR. These terminals 
T are connected to the driving IC chip 2 via various wiring 
lines. 
0032 FIG.3 is a schematic plan view showing an example 
of the structure of the pixel PX in the array substrate AR 
shown in FIG. 2, as viewed from the counter-substrate CT 
side. 
0033. The gate lines G extend in a substantially linear 
shape along the first direction X. The source lines Sextend in 
a Substantially linear shape along the second direction Y. The 
switching element SW is disposed at an intersection between 
the gate line G and source line S. The switching element SW 
is composed of, for example, a thin-film transistor (TFT). The 
switching element SW includes a semiconductor layer SC. 
The semiconductor layer SC can be formed of, for example, 
polysilicon or amorphous silicon. In this example, the semi 
conductor layer SC is formed of polysilicon. 
0034. A gate electrode WG of the switching element SW is 
located immediately above the semiconductor layer SC, and 
is electrically connected to the gate line G (in the example 
illustrated, the gate electrode WG is formed integral with the 
gate line G). A source electrode WS of the switching element 
SW is electrically connected to the source line S (in the 
example illustrated, the source electrode WS is formed inte 
gral with the source line S). A drain electrode WD of the 
switching element SW is electrically connected to the pixel 
electrode PE. 
0035. The capacitance line C extends in the first direction 
X. The capacitance line C includes the common electrode CE 
which is formed in a manner to correspond to the respective 
pixels PX, and extends over a part of the source line S. The 
pixel electrode PE is disposed above the common electrode 
CE. The pixel electrode PE is formed in an island shape 
corresponding to the pixel shape in the pixel PX, for example, 
in a Substantially rectangular shape. 
0036 Slit PSL are formed in the pixel electrode PE. In the 
example illustrated, the slits PSL extend in a linear shape in 
the second direction Y. Specifically, the direction of extension 
of the slits PSL is substantially parallel to the direction of 
extension of the source lines S. The slits PSL are formed 
above the common electrode CE. By such slit shapes, single 
domains are formed in the respective pixels PX. 
0037 FIG. 4 is a view which schematically shows a cross 
sectional structure of the liquid crystal display panel LPN, 
illustrating a cross section of the pixel PX along line A-B in 
FIG. 3. 
0038 Specifically, the array substrate AR is formed by 
using a first insulative Substrate 20 having light transmissiv 
ity, such as a glass Substrate. The array Substrate AR includes 
the switching element SW, common electrode CE, pixel elec 
trode PE and first alignment film 25 on an inner surface of the 
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first insulative substrate 20 (i.e. the surface opposed to the 
counter-substrate CT). The switching element SW shown in 
FIG. 4 is a top-gate-type thin-film transistor. The semicon 
ductor layer SC is formed on the first insulative substrate 20. 
The semiconductor layer SC is covered with a gate insulation 
film 21. In addition, the gate insulation film 21 is also formed 
on the first insulative substrate 20. In the meantime, an under 
coat layer may be disposed as an insulation film between the 
first insulative substrate 20 and the semiconductor layer SC. 
0039. The gate electrode WG of the switching element SW 

is formed on the gate insulation film 21 and is located imme 
diately above the semiconductor layer SC. The gate electrode 
WG is covered with a first interlayer insulation film 22. The 
first interlayer insulation film 22 is also formed on the gate 
insulation film 21. The gate insulation film 21 and first inter 
layer insulation film 22 are formed of an inorganic material 
such as silicon nitride (SiN). 
0040. The source electrode WS and drain electrode WD of 
the switching element SW are formed on the first interlayer 
insulation film 22. The source electrode WS and drain elec 
trode WD are put in contact with the semiconductor layer SC 
via contact holes which penetrate the gate insulation film 21 
and first interlayer insulation film 22. In addition, the source 
line S is formed on the first interlayer insulation film 22. The 
gate electrode WG, source electrode WS and drain electrode 
WD are formed of an electrically conductive material such as 
molybdenum, aluminum, tungsten or titanium. 
0041. The source electrode WS and drain electrode WD 
are covered with a second interlayer insulation film 23. In 
addition, the second interlayer insulation film 23 is formed on 
the first interlayer insulation film 22. The capacitance line C 
including the common electrode CE is formed on the second 
interlayer insulation film 23, and extends over the source line 
S. The common electrode CE and capacitance line C are 
covered with a third interlayer insulation film 24. The third 
interlayer insulation film 24 is also formed on the second 
interlayer insulation film 23. 
0042. The pixel electrode PE is formed on the third inter 
layer insulation film 24. The pixel electrode PE is connected 
to the drain electrode WD via a contact hole which penetrates 
the second interlayer insulation film 23 and third interlayer 
insulation film 24. The slit PSL, which is opposed to the 
common electrode CE, is formed in the pixel electrode PE. 
The pixel electrode PE is opposed to the common electrode 
CE via the second interlayer insulation film 24. 
0043. The common electrode CE, capacitance line C and 
pixel electrode PE are formed of a transparent, electrically 
conductive material. Such as an indium tin oxide (ITO) or an 
indium zinc oxide (IZO). The pixel electrode PE and second 
interlayer insulation film 24 are covered with a first alignment 
film 25. 
Specifically, the first alignment film 25 is disposed on that 
surface of the array substrate AR, which is in contact with the 
liquid crystal layer LQ. 
0044. On the other hand, the counter-substrate CT is 
formed by using a second insulative Substrate 30 having light 
transmissivity, Such as a glass Substrate. The counter-Sub 
strate CT includes a black matrix. 31, a color filter 32, an 
overcoat layer 33 and a second alignment film 34 on the inner 
surface of the second insulative substrate 30 (i.e. the surface 
opposed to the array substrate AR). 
0045. The black matrix 31 partitions the pixels PX. The 
black matrix. 31 is formed on the second insulative substrate 
30. To be more specific, in the active area ACT, the black 
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matrix. 31 is formed to be positioned immediately above the 
wiring portions such as the gate line G, Source line S and 
switching element SW, which are provided on the array sub 
strate AR. The black matrix.31 is formed in a lattice shape or 
in stripes. The black matrix 31 is formed of a light-blocking 
metallic material Such as a black-colored resin material or 
chromium (Cr). 
0046. The color filter 32 is formed in each pixel PX. The 
color filter 32 is formed on the second insulative substrate 30. 
To be more specific, in the active area ACT, the color filter 32 
includes a red color filter which is disposed to correspond to 
a red pixel, a blue color filter which is disposed to correspond 
to a blue pixel, and a green color filter which is disposed to 
correspond to a green pixel. A part of the color filter 32 is laid 
over the black matrix. 31. The red color filter, blue color filter 
and green color filter are formed of for example, resin mate 
rials which are colored in the respective colors. 
0047. In the above-described liquid crystal mode which 
makes use of the transverse electric field, it is desirable that 
the surface of the counter-substrate CT, which is in contact 
with the liquid crystal layer LQ, be planar. In the example 
illustrated, the overcoat layer 33 covers the black matrix 31 
and color filter 32 and planarizes the asperities on the surfaces 
thereof. The overcoat layer 33 is formed of, for example, a 
transparent resin material. 
0048. The overcoat layer 33 is covered with the second 
alignment film 34. Specifically, the second alignment film 34 
is disposed on that surface of the counter-substrate CT, which 
is in contact with the liquid crystal layer LQ. The first align 
ment film 25 and second alignment film 34 are formed of, for 
example, polyimide. 
0049. The above-described array substrate AR and 
counter-substrate CT are disposed such that the first align 
ment film 25 and second alignment film 34 face each other. In 
this case, spacers (e.g. columnar spacers which are formed of 
resin materialso as to be integral with the array substrate AR), 
which are not shown, are disposed between the array sub 
strate AR and counter-substrate CT. Thereby, a predeter 
mined cell gap is created between the array Substrate AR and 
the counter-substrate CT. The array substrate AR and counter 
substrate CT are attached by a sealant SE in the state in which 
the predetermined cell gap is created. 
0050. The liquid crystal layer LQ is formed of a liquid 
crystal composition which is sealed in the cell gap that is 
created between the first alignment film 25 of the array sub 
strate AR and the second alignment film 34 of the counter 
substrate CT. 

0051. A first polarizer PL1 is disposed on the side of the 
outer surface of the array substrate AR, that is, on the outer 
surface of the first insulative substrate 20. The first polarizer 
PL1 is fixed to the outer surface of the first insulative substrate 
20 by means of, e.g. adhesion. 
0052 A second polarizer PL2 is disposed on the side of the 
other outer surface of the counter-substrate CT, that is, the 
outer surface of the second insulative substrate 30. A first 
retardation plate RP1 and a second retardation plate RP2 are 
stacked between the second insulative substrate 30 and the 
second polarizer PL2. In the example illustrated, the first 
retardation plate RP1 is disposed on the outer surface of the 
second insulative substrate 30, the second retardation plate 
RP2 is stacked on the first retardation plate RP1, and the 
second polarizer PL2 is stacked on the second retardation 
plate RP2. 
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0053. The first retardation plate RP1, second retardation 
plate RP2 and second polarizer PL2 are formed as one set by 
means of, e.g. adhesion. The set of the first retardation plate 
RP1, second retardation plate RP2 and second polarizer PL2 
is fixed such that the first retardation plate RP1, for example, 
is adhered to the outer surface of the second insulative sub 
Strate 30. 
0054 FIG. 5 is a view for explaining the relationship 
between the angles of axes of various optical elements which 
are applied in the embodiment, FIG. 5 being a top view at a 
time when the liquid crystal display panel LPN is observed 
from the counter-substrate CT side, that is, from above. 
0055. In the liquid crystal display panel LPN, the slits 
PSL, which are formed in each pixel electrode PE, extend in 
the second direction Y, as described above. The first align 
ment film 25 of the array substrate AR is subjected to align 
ment treatment in a 0 direction. Specifically, a first alignment 
treatment direction R1 of the first alignment film 25 is the 0 
direction. The direction of extension of the slit PSL (the 
second direction Y) is a direction slightly inclined counter 
clockwise relative to the 0 direction. In this example, the 
direction of the slit PSL corresponds to a direction which is 
displaced counterclockwise by 5° to 10° relative to the 0 
direction. In other words, the 0 direction is a direction which 
is displaced clockwise by 5° to 10° from the second direction 
Y. 

0056. The second alignment film 34 of the counter-sub 
strate CT is subjected to alignment treatment in a (0+180°) 
direction. Specifically, a second alignment treatment direc 
tion R2 of the second alignment film 34 is parallel to, and 
opposite to, the first alignment treatment direction R1 of the 
first alignment film 25. The first alignment treatment direc 
tion R1 of the first alignment film 25 and the second align 
ment treatment direction R2 of the second alignment film 34 
are the directions in which rubbing treatment and optical 
alignment treatment are performed. 
0057 The first polarizer PL1 has a first absorption axis A1 
which is substantially parallel to the first alignment treatment 
direction R1 of the first alignment film 25. Specifically, the 
first absorption axis A1 is parallel to the 0 direction. In some 
cases, the first absorption axis is referred to as “first polariza 
tion axis. The second polarizer PL2 has a second absorption 
axis A2 which is Substantially perpendicular to the first align 
ment treatment direction R1 or the first absorption axis A1. 
Specifically, the second absorption axis A2 is parallel to a 
(0+90°) direction. In some cases, the second absorption axis 
is referred to as “second polarization axis. 
0058. The first retardation plate RP1 and second retarda 
tion plate RP2 are disposed over the entirety of the active area 
ACT. The details of the first retardation plate RP1 and second 
retardation plate RP2 will be described later. 
0059 FIG. 6 is a view for explaining the principle of 
operation in the liquid crystal display device of the embodi 
ment. A description is given with reference to the cross 
section of the liquid crystal display panel LPN in the (0+90°) 
direction that is parallel to the second absorption axis A2. 
Only the structure that is necessary for the description is 
illustrated. 

0060 Aleft part of FIG. 6 illustrates an OFF state in which 
no electric field is produced between the pixel electrode PE 
and the common electrode CE in the liquid crystal display 
device of the present embodiment. A right part of FIG. 6 
illustrates an ON state in which an electric field (fringe elec 
tric field) is produced between the pixel electrode PE and the 



US 2012/00 19753 A1 

common electrode CE via the slit PSL. The liquid crystal 
display device shown in FIG. 6 operates in a linear polariza 
tion mode. 
0061. In the OFF state, the axis of alignment of liquid 
crystal molecules LM, which are homogenously aligned in 
the liquid crystal layer LQ in the first alignment treatment 
direction R1 of the first alignment film and the second align 
ment treatment direction R2 of the second alignment film, is 
parallel to the first absorption axis A1 of the first polarizer 
PL1 and is perpendicular to the second absorption axis A2 of 
the second polarizer PL2. In the OFF state, linearly polarized 
light, which is emitted from a backlight BL and passes 
through the first polarizer PL1, travels through the liquid 
crystal display panel LPN and is then absorbed in the second 
polarizer PL2. Thus, black display is effected in the OFF 
State. 

0062 On the other hand, in the ON state, some of the 
liquid crystal molecules LM are affected by the fringe electric 
field and the alignment state thereof changes. At this time, the 
axis of alignment of liquid crystal molecules LM is displaced 
from the first absorption axis A1 of the first polarizer PL1 and 
the second absorption axis A2 of the second polarizer PL2. In 
the ON state, the liquid crystallayer LQ has a retardation And 
which corresponds to a /2 wavelength (An is the refractive 
index anisotropy of the liquid crystal layer LQ, and d is the 
thickness of the liquid crystal layer LQ). Thus, linearly polar 
ized light, which passes through the first polarizer PL1, 
changes its polarization state due to the effect of the retarda 
tion of the liquid crystal layer LQ while traveling through the 
liquid crystal display panel LPN, and the light emerging from 
the liquid crystal display panel LPN passes through the sec 
ond polarizer PL2. Accordingly, white display is effected. 
Thereby, a normally black mode is realized. 
0063 As described above, in the ON state, the liquid crys 
tallayer LQ has a retardation And which corresponds to a /2 
wavelength of the wavelength of transmissive light. Mean 
while, in the OFF state, the liquid crystal layer LQ has a 
retardation And which is higher than the /2 wavelength, and 
has a retardation And of 300 nm to 350 nm, relative to light 
with a wavelength of 550 nm. 
0064. In each of the OFF state and ON state, the light, 
which has passed through the liquid crystal display panel 
LPN, is affected by a proper retardation when the light passes 
through the first retardation plate RP1 and second retardation 
plate RP2. One of the retardation plates mainly has such a 
refractive index anisotropy that the refractive index in the 
thickness direction is relatively high, with respect to the liquid 
crystal molecules LM which are homogenously aligned Sub 
stantially in parallel to the major surface of the substrate. 
Thereby, this one retardation plate executes optical compen 
sation so as to impart isotropic optical characteristics to the 
liquid crystal molecules LM, regardless of the viewing angle. 
The other retardation plate executes optical compensation so 
that the first polarization axis and second polarization axis, 
which are in a positional relationship of crossed Nicols, may 
keep the same positional relationship regardless of the view 
ing angle. 
0065. Thereby, the light, which has passed through the 
liquid crystal display panel LPN, is optically compensated so 
as to exhibit equal optical characteristics in a frontal direction 
which is parallel to the normal line of the liquid crystal dis 
play panel LPN or in an oblique direction which is inclined to 
the normal line. Hence, the range of the viewing angle, at 
which observation with an equal contrast ratio (CR) is pos 
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sible, can be increased, and the range of the viewing angle, at 
which no gray level inversion is observed, can be increased. 
0.066 Next, a description is given of the first retardation 
plate RP1 and second retardation plate RP2, which are appli 
cable to the present embodiment. 
0067. In the present embodiment, when various character 
istics of the retardation plates are discussed, the refractive 
indices in two directions, which are perpendicular to each 
other in the plane of the retardation plate, are nx and ny, the 
refractive index in the thickness direction is nz, and the thick 
ness of each retardation plate is d. In this case, nX corresponds 
to the refractive index in the slow axis direction in the plane, 
and ny corresponds to the refractive index in the fast axis 
direction in the plane. 
0068. In the retardation plate, the retardation Re in the 
plane is defined by the following equation: 

0069. The first retardation plate RP1 has a first retardation 
Re1, and the second retardation plate RP2 has a second retar 
dation Re2. There may be a case, however, in which the 
retardation Re1 and retardation Re2 are Zero. In the present 
embodiment, it is desirable that the sum of the first retardation 
Re1 of the first retardation plate RP1 and the second retarda 
tion Re2 of the second retardation RP2 (Re(sum)=Re1+Re2) 
be set within the range of 115 nmit 15 nm. 
0070. In the retardation plate, the retardation Rth in the 
thickness direction is defined by the following equation: 

(0071. The first retardation plate RP1 has a first retardation 
Rth1, and the second retardation plate RP2 has a second 
retardation Rth2. In the present embodiment, it is desirable 
that the sum of the first retardation Rth1 of the first retardation 
plate RP1 and the second retardation Rth2 of the second 
retardation RP2 (Rth(sum)=Rth1+Rth2) be set within the 
range of -40 nmit20 nm. 
0072. The values of both retardations Re and Rth 
described here are values with respect to light with a wave 
length of 550 nm. 
(0073. Either the first retardation plate RP1 or the second 
retardation plate RP2 has a refractive index anisotropy of 
nx>nyonZ. The optical axis in the plane of the retardation 
plate having this refractive index anisotropy is substantially 
perpendicular to the second absorption axis A2 of the second 
polarizer PL2, or is substantially parallel to the first alignment 
treatment direction R1 and second alignment treatment direc 
tion R2. 
0074 Next, concrete examples of the above are described. 
0075 FIG. 7 is a view for explaining the characteristics of 
the first retardation plate RP1 and second retardation plate 
RP2 which are applicable in the embodiment. 
(0076. The first retardation plate RP1 has a refractive index 
anisotropy of nx=ny<nz. The first retardation plate RP1 is 
formed of for example, a liquid crystal polymer. In the first 
retardation plate RP1, the value of the first retardation Re1 is 
0 nm, and the value of the first retardation Rth1 is -150 nm. 
(0077. The second retardation plate RP2 has a refractive 
index anisotropy of nX>nyonZ. The second retardation plate 
RP2 is formed of a material different from the material of the 
first retardation plate RP1, for example, cycloolefin polymer. 
In the second retardation plate RP2, the value of the second 
retardation Re2 is 115 nm, and the value of the second retar 
dation Rth2 is 103.5 nm. The optical axis O in the plane of the 
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second retardation plate RP2 is substantially perpendicular to 
the second absorption axis A2 of the second polarizer plate 
PL2 (see FIG. 5). 
0078. Accordingly, as regards the first retardation plate 
RP1 and second retardation plate RP2, the sum Re(sum) of 
the retardations Re is 115 nm, and the sum Rth(sum) of the 
retardations Rth is -46.5 nm. One aspect of the present 
embodiment is that the sum Re(sum) of the retardations Rein 
the first retardation plate RP1 and second retardation plate 
RP2 is in the range of 100 nm to 130 nm, or that the sum 
Rth(sum) of the retardations Rth is in the range of -60 nm to 
-20 nm. 
0079 Meanwhile, the first retardation plate RP1 and sec 
ond retardation plate RP2 are formed of different materials. 
When a desired retardation Re or retardation Rth is to be 
obtained by combining them, it is necessary to consider the 
wavelength dispersion characteristics of the respective retar 
dation plates. Specifically, the first retardation plate RP1 has 
a wavelength dispersion which is different from the wave 
length dispersion of the second retardation plate RP2. In 
addition, as regards an NZ coefficient which is defined by 
NZ=(nx-nz)/(nx-ny), the first retardation plate RP1 has an 
NZ coefficient which is different from the NZ coefficient of the 
second retardation plate RP2. Thus, even in the case where the 
desired retardation is to be obtained, it is not sufficient that the 
sum of the retardations merely falls within the above-de 
scribed range. It is necessary to consider the degree of con 
tribution as an index which indicates how the retardation of 
one of the retardation plates contributes to the sum of the 
retardations of the two retardation plates. In particular, the 
value of the retardation Rth of one of the retardation plates is 
a negative value, and the value of the retardation Rth of the 
other retardation plate is a positive value. In this description, 
the degree of contribution of the retardation plate having a 
positive retardation Rth, or the retardation plate having a 
refractive index anisotropy of nx>ny>nz, is defined. The sec 
ond retardation plate RP2 in the example shown in FIG. 7 
corresponds to the retardation plate having a positive second 
retardation Rth2 (or the retardation plate having a refractive 
index anisotropy ofnx>ny>nz). The contribution degree CNT 
(%) of the second retardation Rth2 is defined by the following 
equation: 

0080. Similarly, the contribution degree CNT (%) of the 
first retardation Rth1 is defined by the following equation: 

0081. Another aspect of the present embodiment is that the 
contribution degree CNT2 of the second retardation Rth2 is 
set in the range of 40%+3%. In the example shown in FIG. 7, 
the contribution degree CNT2 of the second retardation Rth2 
is 40.8%. In other words, the contribution degree CNT1 of the 
first retardation Rth1 should desirably be set in the range of 
60%+3%, and is 59.2% in the above example. 
0082 FIG. 8 is a view showing a simulation result of the 
viewing angle characteristics of the contrast ratio in a case 
where the first retardation plate RP1 and second retardation 
plate RP2 shown in FIG. 7 are applied to the liquid crystal 
display device of the present embodiment. 
0083. In FIG. 8, the center corresponds to a direction par 

allel to the normal line of the liquid crystal display panel LPN. 
Concentric circles about the normal line correspond to posi 
tions with tilt angles (viewing angles) of 10, 20, 30°, 40°, 
50°, 60°, 70° and 80° to the normal line. In addition, in FIG. 
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8, a 0° azimuth direction corresponds to a positive side (+) in 
the X direction in which the above-described gate lines 
extend, and a 180° azimuth direction corresponds to a nega 
tive side (-) in the X direction. A 90° azimuth direction 
corresponds to a positive side (+) in the Y direction in which 
the above-described source lines extend, and a 270° azimuth 
direction corresponds to a negative side (-) in the Y direction. 
Referring to similar Figures, a description will be given later 
of simulation results of the viewing angle characteristics of 
the contrast ratio and the viewing angle characteristics of the 
gray level inversion. 
I0084 As shown in FIG. 8, according to the present 
embodiment, it was confirmed that the contrast ratio (CR) is 
10:1 or more in all azimuth directions. As regards regions 
where the contrast ratio is 100:1 or more, it was confirmed 
that the following ranges of viewing angles can be obtained: 
about 60° at 0° azimuth, about 55° at 45° azimuth, about 80° 
at 90° azimuth, about 50° at 135° azimuth, about 60° at 180° 
azimuth, about 60° at 225° azimuth, about 80° at 270° azi 
muth, and about 50° at 315° azimuth. 
I0085 FIG. 9 is a view showing a simulation result of the 
viewing angle characteristics of the gray level inversion in a 
case where the first retardation plate RP1 and second retar 
dation plate RP2 shown in FIG. 7 are applied to the liquid 
crystal display device of the embodiment. A part where a gray 
level inversion occurred corresponds to a hatched part in FIG. 
9 

I0086. As shown in FIG. 9, according to the present 
embodiment, it was confirmed that no gray level inversion 
occurs in almost all directions, except the 315° azimuth direc 
tion. It was also confirmed that even in the 315° azimuth 
direction, no gray level inversion occurs in the range of the 
viewing angle of about 50° or less. 
I0087 FIG. 10 is a view for explaining the characteristics 
of first retardation plates RP1 and second retardation plates 
RP2 which are applicable to Modifications 1, 2 and 3 of the 
embodiment, Comparative Example 1 in which neither the 
first retardation plate nor second retardation plate is applied, 
and the characteristics of a first retardation plate RP1 and a 
second retardation plate RP2 of Comparative Example 2. 
0088. In Modification 1 of the embodiment, the first retar 
dation plate RP1 has a refractive index anisotropy of 
nx=ny<nz. This first retardation plate RP1 is formed of, for 
example, a liquid crystal polymer. In the first retardation plate 
RP1, the value of the first retardation Re1 is 0 nm, and the 
value of the first retardation Rth1 is -150 nm. The second 
retardation plate RP2 has a refractive index anisotropy of 
nx>nyonZ. This second retardation plate RP2 is formed of, for 
example, cycloolefin polymer. In the second retardation plate 
RP2, the value of the second retardation Re2 is 100 nm, and 
the value of the second retardation Rth2 is 90 nm. The optical 
axis O in the plane of the second retardation plate RP2 is 
Substantially perpendicular to the second absorption axis A2 
of the second polarizer PL2. Thus, as regards the first retar 
dation plate RP1 and second retardation plate RP2, the sum 
Re(sum) of the retardations Re is 100 nm, and the sum Rth 
(sum) of the retardations Rth is -60 nm. In addition, the 
contribution degree CNT2 of the second retardation Rth2 is 
37.5%. 

0089. In Modification 2 of the embodiment, the first retar 
dation plate RP1 has a refractive index anisotropy of 
nz>nx>ny. This first retardation plate RP1 is formed of, for 
example, maleimide. In the first retardation plate RP1, the 
value of the first retardation Re1 is 19.8 nm, and the value of 



US 2012/00 19753 A1 

the first retardation Rth1 is -93 nm. The second retardation 
plate RP2 has a refractive index anisotropy ofnx>ny>nz. This 
second retardation plate RP2 is formed of, for example, 
cycloolefin polymer. In the second retardation plate RP2, the 
value of the second retardation Re2 is 101.5 nm, and the value 
of the second retardation Rth2 is 69.3 nm. The optical axis O 
in the plane of the second retardation plate RP2 is substan 
tially perpendicular to the second absorption axis A2 of the 
second polarizer PL2. Thus, as regards the first retardation 
plate RP1 and second retardation plate RP2, the sum Re(sum) 
of the retardations Re is 121.3 nm, and the sum Rth(sum) of 
the retardations Rthis -23.7 nm. In addition, the contribution 
degree CNT2 of the second retardation Rth2 is 42.7%. 
0090. In Modification 3 of the embodiment, the first retar 
dation plate RP1 has a refractive index anisotropy of 
nx>nyonz. This first retardation plate RP1 is formed of, for 
example, cycloolefin polymer. In the first retardation plate 
RP1, the value of the first retardation Re1 is 76.3 nm, and the 
value of the first retardation Rth1 is 66 nm. The optical axis O 
in the plane of the first retardation plate RP1 is substantially 
perpendicular to the second absorption axis A2 of the second 
polarizer PL2. The second retardation plate RP2 has a refrac 
tive index anisotropy of nzanx>ny. This second retardation 
plate RP2 is formed of, for example, maleimide. In the second 
retardation plate RP2, the value of the second retardation Re2 
is 55.3 nm, and the value of the second retardation Rth2 is 
-88.4 nm. Thus, as regards the first retardation plate RP1 and 
second retardation plate RP2, the sum Re(sum) of the retar 
dations Re is 131.6 nm, and the sum Rth(sum) of the retarda 
tions Rthis -22.4 nm. In Modification3, the retardation plate 
having a positive retardation Rth, or the retardation plate 
having a refractive index anisotropy of nX>nyonZ, is the first 
retardation plate RP1. Accordingly, in Modification 3, the 
contribution degree CNT2 of the first retardation Rth 1, if 
calculated from the above-described equation, is 42.7%. 
0091. As regards Modifications 1 to 3 of the present 
embodiment, the viewing angle characteristics of the contrast 
ratio and the viewing angle characteristics of the gray level 
inversion were simulated, and the same results as shown in 
FIG. 8 and FIG. 9 were obtained. 
0092 Comparative Example 1 corresponds to the struc 
ture in which neither the first retardation plate nor second 
retardation plate of the present embodiment is provided. 
Thus, each of the sum Re(sum) of retardations Re and the sum 
Rth(sum) of retardations Rth is zero. 
0093. In Comparative Example 2, the first retardation 
plate RP1 has a refractive index anisotropy of nx=ny<nz. In 
the first retardation plate RP1, the value of the first retardation 
Re1 is 0 nm, and the value of the first retardation Rth1 is -170 
nm. The second retardation plate RP2 has a refractive index 
anisotropy of nx>ny>nz. In the second retardation plate RP2, 
the value of the second retardation Ret is 90 nm, and the value 
of the second retardation Rth2 is 99 nm. Thus, as regards the 
first retardation plate RP1 and second retardation plate RP2, 
the sum Re(sum) of the retardations Reis 90 nm, and the sum 
Rth(sum) of the retardations. Rth is -71 nm. In addition, the 
contribution degree CNT2 of the second retardation Rth2 is 
36.8%. 

0094 FIG. 11 is a view showing a simulation result of the 
viewing angle characteristics of the contrastratio in the liquid 
crystal display device of Comparative Example 1. 
0095. As regards regions where the contrast ratio is 100:1 
or more, the following ranges of viewing angles were merely 
obtained: about 60° at 0° azimuth, about 30° at 45° azimuth, 
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about 80° at 90° azimuth, about 35° at 135° azimuth, about 
70° at 180° azimuth, about 35° at 225° azimuth, about 80° at 
270° azimuth, and about 35° at 315° azimuth. 
0096. In addition, as regards regions where the contrast 
ratio is 10:1 or more, the ranges of viewing angles of about 
60° were merely obtained at 45° azimuth, 135° azimuth, 225° 
azimuth, and 315° azimuth. 
0097 FIG. 12 is a view showing a simulation result of the 
viewing angle characteristics of the gray level inversion in the 
liquid crystal display device of Comparative Example 1. 
0098. As shown in FIG. 12, it was confirmed that gray 
level inversion occurs at 45° azimuth, 225° azimuth, and 315° 
azimuth. In particular, it was also confirmed that gray level 
inversion occurs in the range of the viewing angle of about 
30° or more at 45° azimuth, gray level inversion occurs in the 
range of the viewing angle of about 60° or more at 225° 
azimuth, and gray level inversion occurs in the range of the 
viewing angle of about 45° or more at 315° azimuth. 
0099. It was thus confirmed that Comparative Example 1 

is inferior to the present embodiment with respect to both the 
viewing angle characteristics of the contrast ratio and the 
viewing angle characteristics of the gray level inversion. 
0100. In the present embodiment and Comparative 
Example 1, the viewing angle variation of chromaticity was 
simulated. In this case, the variation of chromaticity was 
simulated when the viewing angle was increased from the 
direction parallel to the normal line of the liquid crystal dis 
play panel toward 45° azimuth, 135° azimuth, 225° azimuth, 
and 315° azimuth. According to simulation results in cases 
where black (L=0) of the lowest gray level of 256 gray levels 
was displayed, white (L-225) of the highest gray level was 
displayed, and an intermediate gray level (LF127) was dis 
played, it was confirmed that the variation of chromaticity is 
Smaller in the present embodiment than in Comparative 
Example 1 in all azimuth directions. 
0101 FIG. 13 is a view showing a simulation result of the 
viewing angle characteristics of the contrastratio in the liquid 
crystal display device of Comparative Example 2. 
0102) According to Comparative Example 2, it was con 
firmed that the contract ratio (CR) is 10:1 or more in all 
azimuth directions. In addition, as regards regions where the 
contrast ratio is 100:1 or more, it was confirmed that the 
following ranges of viewing angles can be obtained: about 
60° at 0° azimuth, about 40° at 45° azimuth, about 80° at 90° 
azimuth, about 45° at 135° azimuth, about 75° at 180° azi 
muth, about 80° at 225° azimuth, about 80° at 270° azimuth, 
and about 60° at 315° azimuth. 
0103 FIG. 14 is a view showing a simulation result of the 
viewing angle characteristics of the gray level inversion in the 
liquid crystal display device of Comparative Example 2. 
0104. As shown in FIG. 14, it was confirmed that gray 
level inversion occurs at 45° azimuth and 315° azimuth. In 
particular, it was confirmed that gray level inversion occurs in 
the range of the viewing angle of about 30° or more at 45° 
azimuth, and gray level inversion occurs in the range of the 
viewing angle of about 60° or more at 315° azimuth. It was 
also confirmed that gray level inversion occurs in the range of 
about 30° to about 50° at 0° azimuth. 
0105. It was thus confirmed that in Comparative Example 
2, compared to the present embodiment, Substantially equal 
characteristics can be obtained with respect to the viewing 
angle characteristics of the contrast ratio, but Comparative 
Example 2 is inferior to the embodiment with respect to the 
viewing angle characteristics of the gray level inversion. 
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0106. As has been described above, according to the 
present embodiment, a liquid crystal display device with a 
good display quality can be provided. 
0107 While certain embodiments have been described, 
these embodiments have been presented by way of example 
only, and are not intended to limit the scope of the inventions. 
Indeed, the novel embodiments described herein may be 
embodied in a variety of other forms; furthermore, various 
omissions, Substitutions and changes in the form of the 
embodiments described herein may be made without depart 
ing from the spirit of the inventions. The accompanying 
claims and their equivalents are intended to cover Such forms 
or modifications as would fall within the scope and spirit of 
the inventions. 

What is claimed is: 
1. A liquid crystal display device comprising: 
a first Substrate comprising a first insulative Substrate, a 
common electrode disposed on an inner Surface side of 
the first insulative Substrate, an insulation film covering 
the common electrode, a pixel electrode which is dis 
posed above the insulation film, opposed to the common 
electrode and provided with a slit, and a first alignment 
film covering the pixel electrode: 

a second Substrate comprising a second insulative Substrate 
and a second alignment film disposed on an inner Surface 
side of the second insulative substrate, the inner surface 
side of the second insulative Substrate being opposed to 
the pixel electrode: 

a liquid crystal layer held between the first substrate and the 
second Substrate; 

a first polarizer disposed on an outer surface side of the first 
insulative substrate; 

a second polarizer disposed on an outer Surface side of the 
second insulative Substrate; and 

a first retardation plate and a second retardation plate, 
which are stacked between the second insulative sub 
strate and the second polarizer, 

wherein, with respect to the first retardation plate and the 
second retardation plate, when refractive indices in two 
directions, which are perpendicular to each other in a 
plane of each of the first retardation plate and the second 
retardation plate, are nX and ny, respectively, a refractive 
index in a thickness direction is nZ, a thickness is d, and 
a retardation in the thickness direction, which is defined 
by ((nx--ny)/2-nz)*d, is Rth, the first retardation plate 
has a negative first retardation Rth1, the second retarda 
tion plate has a positive second retardation Rth2, a Sum 
of the first retardation Rth1 and the second retardation 
Rth2 is -40 nmi-20 nm with respect to light with a 
wavelength of 550 nm, and a contribution degree of the 
second retardation Rth2, which is defined by 
|Rth2|*100/(Rth1|+|Rth2|), is 40%+3%. 

2. The liquid crystal display device of claim 1, wherein the 
second retardation plate has a refractive index anisotropy of 
nX>nyonZ. 

3. The liquid crystal display device of claim 2, wherein the 
first retardation plate has one of a refractive index anisotropy 
of nx=nysnz and a refractive index anisotropy of nzinx>ny. 

4. The liquid crystal display device of claim 3, wherein 
when an in-plane retardation which is defined by (nx-ny)*d is 
Re, the first retardation plate has a retardation Re1, and the 
second retardation plate has a retardation Re2, a sum of the 
retardation Re1 of the first retardation plate and the retarda 
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tion Re2 of the second retardation plate is 115 nmit 15 nm with 
respect to light with a wavelength of 550 nm. 

5. The liquid crystal display device of claim3, wherein the 
first retardation plate is formed of a material which is different 
from a material of the second retardation plate. 

6. The liquid crystal display device of claim 3, wherein the 
first retardation plate has wavelength dispersion characteris 
tics which are different from wavelength dispersion charac 
teristics of the second retardation plate. 

7. The liquid crystal display device of claim 1, wherein a 
first alignment treatment direction of the first alignment film 
is parallel to, and opposite to, a second alignment treatment 
direction of the second alignment film, 

the first polarizer has a first absorption axis which is sub 
stantially parallel to the first alignment treatment direc 
tion, and 

the second polarizer has a second absorption axis which is 
Substantially perpendicular to the first alignment treat 
ment direction. 

8. The liquid crystal display device of claim 7, wherein an 
optical axis in the plane of the second retardation plate is 
Substantially perpendicular to the second absorption axis. 

9. The liquid crystal display device of claim 7, wherein the 
slit extends in a linear shape Substantially in parallel to a 
direction which is displaced by 5° to 10° relative to the first 
alignment treatment direction. 

10. The liquid crystal display device of claim 1, wherein 
the first Substrate further comprises a Source line extending in 
a direction substantially parallel to the slit, and a gate line 
extending in a direction Substantially perpendicular to the 
Source line. 

11. The liquid crystal display device of claim 1, wherein in 
a state in which an electric field is produced between the pixel 
electrode and the common electrode, the liquid crystal layer 
has a retardation which corresponds to a /2 wavelength. 

12. The liquid crystal display device of claim 1, wherein in 
a state in which no electric field is produced between the pixel 
electrode and the common electrode, the liquid crystal layer 
has a retardation of 300 nm to 350 nm with respect to light 
with a wavelength of 550 nm. 

13. A liquid crystal display device comprising: 
a first Substrate comprising a first insulative Substrate, a 
common electrode disposed on an inner Surface side of 
the first insulative Substrate, an insulation film covering 
the common electrode, a pixel electrode which is dis 
posed above the insulation film, opposed to the common 
electrode and provided with a slit, and a first alignment 
film covering the pixel electrode: 

a second Substrate comprising a second insulative substrate 
and a second alignment film disposed on an inner Surface 
side of the second insulative substrate, the inner surface 
side of the second insulative Substrate being opposed to 
the pixel electrode: 

a liquid crystal layer held between the first substrate and the 
second Substrate; 

a first polarizer disposed on an outer surface side of the first 
insulative substrate; 

a second polarizer disposed on an outer Surface side of the 
second insulative Substrate; and 

a first retardation plate and a second retardation plate, 
which are stacked between the second insulative sub 
strate and the second polarizer, 

wherein, with respect to the first retardation plate and the 
second retardation plate, when refractive indices in two 
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directions, which are perpendicular to each other in a 
plane of each of the first retardation plate and the second 
retardation plate, are nX and ny, respectively, a refractive 
index in a thickness direction is nZ, and a thickness is d, 
the first retardation plate has one of a refractive index 
anisotropy of nx=nysnz and a refractive index anisot 
ropy ofnz>nX>ny, and the second retardation plate has a 
refractive index anisotropy of nx>ny>nZ, 

when a retardation in the thickness direction, which is 
defined by (nx+ny)/2-nz)*d, is Rth, the first retardation 
plate has a first retardation Rth1 and the second retarda 
tion plate has a second retardation Rth2, and 

a contribution degree of the second retardation Rth2, which 
is defined by Rth2|*100/(IRth1|+|Rth2|), is 40%+3%. 

14. The liquid crystal display device of claim 13, wherein 
a sum of the first retardation Rth1 and the second retardation 
Rth2 is -40 nmit20 nm with respect to light with a wavelength 
of 550 nm. 

15. The liquid crystal display device of claim 14, wherein 
when an in-plane retardation which is defined by (nx-ny)*d is 
Re, the first retardation plate has a retardation Re1, and the 
second retardation plate has a retardation Re2, a sum of the 
retardation Re1 of the first retardation plate and the retarda 
tion Re2 of the second retardation plate is 115 nmit 15 nm with 
respect to light with a wavelength of 550 nm. 

16. The liquid crystal display device of claim 13, wherein 
a first alignment treatment direction of the first alignment film 
is parallel to, and opposite to, a second alignment treatment 
direction of the second alignment film, 

the first polarizer has a first absorption axis which is sub 
stantially parallel to the first alignment treatment direc 
tion, and 

the second polarizer has a second absorption axis which is 
Substantially perpendicular to the first alignment treat 
ment direction. 

17. The liquid crystal display device of claim 16, wherein 
an optical axis in the plane of the second retardation plate is 
Substantially perpendicular to the second absorption axis. 

18. The liquid crystal display device of claim 16, wherein 
the slit extends in a linear shape Substantially in parallel to a 
direction which is displaced by 5° to 10° relative to the first 
alignment treatment direction. 
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19. A liquid crystal display device comprising: 
a first Substrate comprising a first insulative Substrate, a 
common electrode disposed on an inner Surface side of 
the first insulative Substrate, an insulation film covering 
the common electrode, a pixel electrode which is dis 
posed above the insulation film, opposed to the common 
electrode and provided with a slit, and a first alignment 
film covering the pixel electrode: 

a second Substrate comprising a second insulative substrate 
and a second alignment film disposed on an inner Surface 
side of the second insulative substrate, the inner surface 
side of the second insulative Substrate being opposed to 
the pixel electrode: 

a liquid crystal layer held between the first substrate and the 
second Substrate; 

a first polarizer disposed on an outer surface side of the first 
insulative substrate; 

a first retardation plate disposed on an outer Surface of the 
second insulative Substrate; 

a second retardation plate stacked on the first retardation 
plate; and 

a second polarizer Stacked on the second retardation plate, 
wherein, with respect to the first retardation plate and the 

second retardation plate, when refractive indices in two 
directions, which are perpendicular to each other in a 
plane of each of the first retardation plate and the second 
retardation plate, are nx and ny, respectively, a refractive 
index in a thickness direction is nZ, and a thickness is d, 
a sum of in-plane retardations Re, which are defined by 
(nx-ny)*d, is 115 nmit 15 nm with respect to light with a 
wavelength of 550 nm, and a sum of retardations Rth in 
the thickness direction, which are defined by (nx+ny)/ 
2-nz)*d, is -40 nmit20 nm with respect to light with a 
wavelength of 550 nm. 

20. The liquid crystal display device of claim 19, wherein 
the first retardation plate and the second retardation plate are 
either a) a combination in which one of the first retardation 
plate and the second retardation plate has a refractive index 
anisotropy of nx=ny.<nz and the other has a refractive index 
anisotropy of nX>nyonZ, or b) a combination in which one of 
the first retardation plate and the second retardation plate has 
a refractive index anisotropy of nx>nyonZ and the other has a 
refractive index anisotropy of nzinx>ny. 
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