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LIQUID CRYSTAL DISPLAY DEVICE AND
ELECTRONIC APPARATUS

CROSS REFERENCES TO RELATED
APPLICATIONS

The present application claims priority to Japanese Priority
Patent Application JP 2010-015109 filed in the Japan Patent
Office on Jan. 27, 2010, the entire contents of which is hereby
incorporated by reference.

BACKGROUND

The present application relates to a liquid crystal display
device and an electronic apparatus, and more particularly, to
a liquid crystal display device and an electronic apparatus
having measurement portions that are formed on the surfaces
of a component substrate and an opposing substrate and are
used for measuring a difference between bonding positions of
the component substrate and the opposing substrate.

In related art, a liquid crystal display device and an elec-
tronic apparatus having measurement portions that are
formed on the surfaces of a component substrate and an
opposing substrate and are used for measuring a difference
between bonding positions of the component substrate and
the opposing substrate are known (for example, see JP-A-
2000-250021).

In JP-A-2000-250021 described above, a liquid crystal
display device including: a TFT-side glass substrate (compo-
nent substrate); an opposing-side glass substrate (opposing
substrate) that is disposed so as to face the TFT-side glass
substrate through a liquid crystal layer; an alignment marker
(measurement portion) for a TFT substrate-side panel that is
formed on the surface of the TFT-side glass substrate; an
alignment marker (measurement portion) for an opposing
substrate-side panel that is formed on the surface of the
opposing-side glass substrate; and a back light that is dis-
posed on a side of the TFT-side glass substrate that is located
opposite to the liquid crystal layer is disclosed. In this liquid
crystal display device, in a process of bonding the TFT-side
glass substrate and the opposing-side glass substrate, the
TFT-side glass substrate and the opposing-side glass sub-
strate can be bonded together by overlapping the alignment
marker for the TFT substrate-side panel and the alignment
marker for the opposing substrate-side panel with each other.

However, in the liquid crystal display device disclosed in
JP-A-2000-250021 described above, there is a disadvantage
that, for example, when light emitted from the back light is
emitted from the TFT-side glass substrate toward the oppos-
ing-side glass substrate, the light is shielded in a portion in
which the alignment marker is formed, but the light is trans-
mitted through a portion in which the alignment marker is not
formed. Accordingly, as the light emitted from the back light
is transmitted through the portion in which the alignment
marker is not formed, there is a problem in that light leakage
occurs from the opposing-side glass substrate side.

Thus, it is desirable to provide a liquid crystal display
device and an electronic apparatus capable of suppressing
leakage of light emitted from a back light from the opposing
substrate side.

According to an embodiment, there is provided a liquid
crystal display device including: a component substrate that
includes a transistor device; an opposing substrate that is
disposed so as to face the component substrate through a
liquid crystal layer; a back light that is disposed on a side of
the component substrate that is located opposite to the oppos-
ing substrate; a first measurement portion that is formed on a
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surface of the component substrate located on the liquid crys-
tal layer side and is used for measuring a difference between
bonding positions of the component substrate and the oppos-
ing substrate; a second measurement portion that is formed on
a surface of the opposing substrate located on the liquid
crystal layer side and is used for measuring a difference
between the bonding positions of the component substrate
and the opposing substrate; a measurement opening portion
that is disposed on the second measurement portion side; and
alight shielding layer that is disposed between the component
substrate and the second measurement portion and prevents
transmission of light emitted from the back light through the
measurement opening portion.

According to the liquid crystal display device, as described
above, by disposing the light shielding layer between the
component substrate and the second measurement portion for
preventing transmission of light emitted from the back light
through the measurement opening portion, the light emitted
from the back light is shielded by the light shielding layer
disposed between the component substrate and the second
measurement portion. Accordingly, leakage of the light emit-
ted from the back light from the opposing substrate side can
be suppressed.

In the above-described liquid crystal display device, it is
preferable that the light shielding layer is disposed so as to
cover at least an area corresponding to the measurement
opening portion in the plan view. In such a configuration, the
light emitted from the back light is shielded by the light
shielding layer, and accordingly, transmission of the light at
least through the measurement opening portion can be pre-
vented. Therefore, leakage of the light emitted from the back
light from the measurement opening portion can be reliably
suppressed.

In the above-described liquid crystal display device, it is
preferable that the first measurement portion and the second
measurement portion include a first calibration layer and a
second calibration layer, respectively, that have a calibration
scale shape used for reading a numeric value, and the light
shielding layer is disposed so as to have a shape reflecting a
shape of the first calibration layer configuring the first mea-
surement portion on a surface of the first measurement por-
tion that is located on a side opposite to the back light. In such
aconfiguration, the external shape (calibration scale shape) of
the light shielding layer in which the shape of the first cali-
bration layer is reflected can be read out. Accordingly, by
reading out the external shape (calibration scale shape) of the
light shielding layer and the second calibration layer (calibra-
tion scale), a difference between the bonding positions of the
component substrate and the opposing substrate can be mea-
sured.

Preferably, the above-described liquid crystal display
device further includes an insulating film that is formed
between the first measurement portion and the light shielding
layer, wherein the insulating film is formed in a shape reflect-
ing the shape of the first calibration layer that configures the
first measurement portion, and the light shielding layer is
formed in a shape reflecting a shape of a calibration scale of
the insulating film in which the shape of the first calibration
layer configuring the first measurement portion is reflected. In
such a configuration, also in a case where the insulating film
is formed between the first measurement portion and the light
shielding layer, the external shape (calibration scale) of the
light shielding layer can be read out. Accordingly, by reading
out the external shape of the light shielding layer and the
second calibration layer, a difference between the bonding
positions of the component substrate and the opposing sub-
strate can be measured.
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In the above-described liquid crystal display device having
the first measurement portion including the first calibration
layer and the second measurement portion including the sec-
ond calibration layer, it is preferable that the first calibration
layer and the second calibration layer are formed in a comb-
teeth shape in the plan view, the light shielding layer that is
formed on the surface of the first calibration layer that is
located on a side opposite to the back light is formed in a
comb-teeth shape in which the shape of the calibration scale
of the first calibration layer is reflected in the plan view, a
width of a comb-teeth portion of the light shielding layer is
formed to be approximately equal to a width between a comb-
teeth portion and a comb-teeth portion of the second calibra-
tion layer, and a width of a comb-teeth portion of the first
calibration layer is smaller than the width of the comb-teeth
portion of the light shielding layer. In such a configuration, by
reading out a position on the calibration scale at which the
comb-teeth portion of the light shielding layer overlaps with-
out any gap with a space between the comb-teeth portion and
the comb-teeth portion of the second calibration layer in the
plan view, the amount of deviation of the bonding positions of
the component substrate and the opposing substrate can be
measured.

In the above-described liquid crystal display device having
the first measurement portion including the first calibration
layer and the second measurement portion including the sec-
ond calibration layer, it is preferable that the transistor device
includes a gate electrode, a source electrode, and a drain
electrode, the first calibration layer is formed from a same
metal layer as that of the gate electrode of the transistor
device, and the light shielding layer is formed from a same
metal layer as that of the source electrode and the drain
electrode of the transistor device. In such a configuration,
differently from a case where the first calibration layer and the
gate electrode of the transistor device are separately formed
and a case where the light shielding layer and the source
electrode and the drain electrode of the transistor device are
formed separately, an increase in the number of manufactur-
ing processes at the time of manufacturing the first calibration
layer and the light shielding layer can be suppressed.

In the above-described liquid crystal display device, the
light shielding layer is preferably disposed between the com-
ponent substrate and the first measurement portion so as to
prevent transmission of light emitted from the back light
through the measurement opening portion. In such a configu-
ration, the light emitted from the back light is shielded by the
light shielding layer disposed between the component sub-
strate and the first measurement portion, and accordingly, the
transmission of light through the measurement opening por-
tion through the first measurement portion can be suppressed.
In addition, by disposing the light shielding layer to the com-
ponent substrate side relative to the first measurement por-
tion, the first measurement portion and the second measure-
ment portion can be directly visually recognized from the
measurement opening portion on the opposing substrate side.
Accordingly, the difference between the bonding positions of
the component substrate and the opposing substrate can be
measured more accurately by using the first measurement
portion and the second measurement portion.

In such a case, it is preferable that the first measurement
portion and the second measurement portion include a first
calibration layer and a second calibration layer, respectively,
that have a calibration scale shape used for reading a numeric
value, the transistor device includes a gate electrode, a source
electrode, and a drain electrode, the first calibration layer is
formed from a same metal layer as that of the source electrode
and the drain electrode of the transistor device, and the light
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shielding layer is formed from a same metal layer as that of
the gate electrode of the transistor device. By configuring as
described above, differently from a case where the first cali-
bration layer and the source electrode and the drain electrode
of the transistor device are formed separately and a case
where the light shielding layer and the gate electrode of the
transistor device are formed separately, an increase in the
number of manufacturing processes at the time of manufac-
turing the first calibration layer and the light shielding layer
can be suppressed.

Preferably, the above-described liquid crystal display
device includes a black matrix that is disposed on a surface of
the opposing substrate that is located on a back light side,
wherein the second measurement portion is formed from a
same layer as that of the black matrix. In such a configuration,
differently from a case where the second measurement por-
tion and the black matrix are separately formed, an increase in
the number of manufacturing processes at the time of manu-
facturing the second calibration layer can be suppressed.

According to another embodiment, there is provided an
electronic apparatus including any one of the above-de-
scribed liquid crystal display devices. According to the
above-described electronic apparatus, an electronic appara-
tus including the liquid crystal display device capable of
suppressing leakage of light emitted from the back light from
the opposing substrate side can be acquired.

SUMMARY

However, in the liquid crystal display device disclosed in
JP-A-2000-250021 described above, there is a disadvantage
that, for example, when light emitted from the back light is
emitted from the TFT-side glass substrate toward the oppos-
ing-side glass substrate, the light is shielded in a portion in
which the alignment marker is formed, but the light is trans-
mitted through a portion in which the alignment marker is not
formed. Accordingly, as the light emitted from the back light
is transmitted through the portion in which the alignment
marker is not formed, there is a problem in that light leakage
occurs from the opposing-side glass substrate side.

Thus, it is desirable to provide a liquid crystal display
device and an electronic apparatus capable of suppressing
leakage of light emitted from a back light from the opposing
substrate side.

According to an embodiment, there is provided a liquid
crystal display device including: a component substrate that
includes a transistor device; an opposing substrate that is
disposed so as to face the component substrate through a
liquid crystal layer; a back light that is disposed on a side of
the component substrate that is located opposite to the oppos-
ing substrate; a first measurement portion that is formed on a
surface of the component substrate located on the liquid crys-
tal layer side and is used for measuring a difference between
bonding positions of the component substrate and the oppos-
ing substrate; a second measurement portion that is formed on
a surface of the opposing substrate located on the liquid
crystal layer side and is used for measuring a difference
between the bonding positions of the component substrate
and the opposing substrate; a measurement opening portion
that is disposed on the second measurement portion side; and
alight shielding layer that is disposed between the component
substrate and the second measurement portion and prevents
transmission of light emitted from the back light through the
measurement opening portion.

According to the liquid crystal display device, as described
above, by disposing the light shielding layer between the
component substrate and the second measurement portion for
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preventing transmission of light emitted from the back light
through the measurement opening portion, the light emitted
from the back light is shielded by the light shielding layer
disposed between the component substrate and the second
measurement portion. Accordingly, leakage of the light emit-
ted from the back light from the opposing substrate side can
be suppressed.

In the above-described liquid crystal display device, it is
preferable that the light shielding layer is disposed so as to
cover at least an area corresponding to the measurement
opening portion in the plan view. In such a configuration, the
light emitted from the back light is shielded by the light
shielding layer, and accordingly, transmission of the light at
least through the measurement opening portion can be pre-
vented. Therefore, leakage of the light emitted from the back
light from the measurement opening portion can be reliably
suppressed.

In the above-described liquid crystal display device, it is
preferable that the first measurement portion and the second
measurement portion include a first calibration layer and a
second calibration layer, respectively, that have a calibration
scale shape used for reading a numeric value, and the light
shielding layer is disposed so as to have a shape reflecting a
shape of the first calibration layer configuring the first mea-
surement portion on a surface of the first measurement por-
tion that is located on a side opposite to the back light. In such
a configuration, the external shape (calibration scale shape) of
the light shielding layer in which the shape of the first cali-
bration layer is reflected can be read out. Accordingly, by
reading out the external shape (calibration scale shape) of the
light shielding layer and the second calibration layer (calibra-
tion scale), a difference between the bonding positions of the
component substrate and the opposing substrate can be mea-
sured.

Preferably, the above-described liquid crystal display
device further includes an insulating film that is formed
between the first measurement portion and the light shielding
layer, wherein the insulating film is formed in a shape reflect-
ing the shape of the first calibration layer that configures the
first measurement portion, and the light shielding layer is
formed in a shape reflecting a shape of a calibration scale of
the insulating film in which the shape of the first calibration
layer configuring the first measurement portion is reflected. In
such a configuration, also in a case where the insulating film
is formed between the first measurement portion and the light
shielding layer, the external shape (calibration scale) of the
light shielding layer can be read out. Accordingly, by reading
out the external shape of the light shielding layer and the
second calibration layer, a difference between the bonding
positions of the component substrate and the opposing sub-
strate can be measured.

In the above-described liquid crystal display device having
the first measurement portion including the first calibration
layer and the second measurement portion including the sec-
ond calibration layer, it is preferable that the first calibration
layer and the second calibration layer are formed in a comb-
teeth shape in the plan view, the light shielding layer that is
formed on the surface of the first calibration layer that is
located on a side opposite to the back light is formed in a
comb-teeth shape in which the shape of the calibration scale
of the first calibration layer is reflected in the plan view, a
width of a comb-teeth portion of the light shielding layer is
formed to be approximately equal to a width between a comb-
teeth portion and a comb-teeth portion of the second calibra-
tion layer, and a width of a comb-teeth portion of the first
calibration layer is smaller than the width of the comb-teeth
portion of the light shielding layer. In such a configuration, by
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reading out a position on the calibration scale at which the
comb-teeth portion of the light shielding layer overlaps with-
out any gap with a space between the comb-teeth portion and
the comb-teeth portion of the second calibration layer in the
plan view, the amount of deviation of the bonding positions of
the component substrate and the opposing substrate can be
measured.

In the above-described liquid crystal display device having
the first measurement portion including the first calibration
layer and the second measurement portion including the sec-
ond calibration layer, it is preferable that the transistor device
includes a gate electrode, a source electrode, and a drain
electrode, the first calibration layer is formed from a same
metal layer as that of the gate electrode of the transistor
device, and the light shielding layer is formed from a same
metal layer as that of the source electrode and the drain
electrode of the transistor device. In such a configuration,
differently from a case where the first calibration layer and the
gate electrode of the transistor device are separately formed
and a case where the light shielding layer and the source
electrode and the drain electrode of the transistor device are
formed separately, an increase in the number of manufactur-
ing processes at the time of manufacturing the first calibration
layer and the light shielding layer can be suppressed.

In the above-described liquid crystal display device, the
light shielding layer is preferably disposed between the com-
ponent substrate and the first measurement portion so as to
prevent transmission of light emitted from the back light
through the measurement opening portion. In such a configu-
ration, the light emitted from the back light is shielded by the
light shielding layer disposed between the component sub-
strate and the first measurement portion, and accordingly, the
transmission of light through the measurement opening por-
tion through the first measurement portion can be suppressed.
In addition, by disposing the light shielding layer to the com-
ponent substrate side relative to the first measurement por-
tion, the first measurement portion and the second measure-
ment portion can be directly visually recognized from the
measurement opening portion on the opposing substrate side.
Accordingly, the difference between the bonding positions of
the component substrate and the opposing substrate can be
measured more accurately by using the first measurement
portion and the second measurement portion.

In such a case, it is preferable that the first measurement
portion and the second measurement portion include a first
calibration layer and a second calibration layer, respectively,
that have a calibration scale shape used for reading a numeric
value, the transistor device includes a gate electrode, a source
electrode, and a drain electrode, the first calibration layer is
formed from a same metal layer as that of the source electrode
and the drain electrode of the transistor device, and the light
shielding layer is formed from a same metal layer as that of
the gate electrode of the transistor device. By configuring as
described above, differently from a case where the first cali-
bration layer and the source electrode and the drain electrode
of the transistor device are formed separately and a case
where the light shielding layer and the gate electrode of the
transistor device are formed separately, an increase in the
number of manufacturing processes at the time of manufac-
turing the first calibration layer and the light shielding layer
can be suppressed.

Preferably, the above-described liquid crystal display
device includes a black matrix that is disposed on a surface of
the opposing substrate that is located on a back light side,
wherein the second measurement portion is formed from a
same layer as that ofthe black matrix. In such a configuration,
differently from a case where the second measurement por-
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tion and the black matrix are separately formed, an increase in
the number of manufacturing processes at the time of manu-
facturing the second calibration layer can be suppressed.

According to another embodiment, there is provided an
electronic apparatus including any one of the above-de-
scribed liquid crystal display devices. According to the
above-described electronic apparatus, an electronic appara-
tus including the liquid crystal display device capable of
suppressing leakage of light emitted from the back light from
the opposing substrate side can be acquired.

Additional features and advantages are described herein,
and will be apparent from the following Detailed Description
and the figures.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a conceptual diagram for illustrating a schematic
structure of a liquid crystal display device according to an
embodiment.

FIG. 2 is a conceptual diagram for illustrating a schematic
structure of a liquid crystal display device of a comparative
example.

FIG. 3 is a plan view of a liquid crystal display device
according to a first embodiment.

FIG. 4 is a plan view of the periphery of a measurement
opening portion of a liquid crystal display device according to
the first embodiment.

FIG. 5 is an enlarged plan view of the periphery of the
measurement opening portion of the liquid crystal display
device according to the first embodiment.

FIG. 6 is a cross-sectional view taken along line 200-200
shown in FIG. 4.

FIG. 7 is a cross-sectional view taken along line 300-300
shown in FIG. 4.

FIG. 8 is a cross-sectional view taken along line 400-400
shown in FIG. 5.

FIG. 9 is a cross-sectional view of a liquid crystal display
device according to a second embodiment.

FIG. 10 is a diagram for illustrating the first example of an
electronic apparatus using the liquid crystal display device
according to the first and second embodiments of the present
application.

FIG. 11 is a diagram for illustrating the second example of
an electronic apparatus using the liquid crystal display device
according to the first and second embodiments of the present
application.

FIG. 12 is a diagram for illustrating the third example of an
electronic apparatus using the liquid crystal display device
according to the first and second embodiments of the present
application.

DETAILED DESCRIPTION

Embodiments of the present application will be described
below in detail with reference to the drawings.

First, before a detailed embodiment is described, a sche-
matic structure (constitution) of a liquid crystal display
device 100 according to an embodiment will be described in
comparison with a comparative example, with reference to
FIGS. 1 and 2.

The liquid crystal display device 100 according to the
embodiment, as shown in FIG. 1, includes a TFT substrate
(component substrate) 102 and an opposing substrate 103
with a liquid crystal layer 101 pinched therebetween. In addi-
tion, a back light 104 that is used for emitting light from the
TFT substrate 102 side to the opposing substrate 103 side is
disposed to the Z1-direction side of the TFT substrate 102.
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Although not shown in FIG. 1, in a frame region surrounding
the display region of the liquid crystal display device 100
according to the embodiment, a TFT substrate-side mark (the
first measurement portion (the first calibration layer)) 105
having a calibration scale shape in the plan view is formed on
the surface of the TFT substrate 102. In addition, on the
surfaces of the TFT substrate-side mark 105 and the TFT
substrate 102, an insulating film 106 is formed. This insulat-
ing film 106 is formed in a shape reflecting the shape of the
calibration scale of the TFT substrate-side mark 105. On the
surface of the insulating film 106, a light shielding layer 107
is formed. Here, in the liquid crystal display device 100
according to the embodiment, the light shielding layer 107 is
formed so as to prevent transmission of light, which is emitted
from the back light 104, through a measurement opening
portion 109 formed in the periphery area of the opposing
substrate-side mark 1085. In addition, the light shielding
layer 107 is formed on the TFT substrate 102 so as to cover
(overlap) an area corresponding to the TFT substrate-side
mark 105, the opposing substrate-side mark 1085, and the
measurement opening portion 109 in the plan view and is
formed to be larger than the opening area of the measurement
opening portion 109. In addition, the light shielding layer 107
includes a calibration portion 1074 that reflects the shape of
the insulating film 106 reflecting the shape of the calibration
scale of the TFT substrate-side mark 105. On the surface of
the light shielding layer 107, an insulating film 110 is formed.

In addition, on the surface (on the surface on the Z1-direc-
tion side) of the opposing substrate 103, a black matrix 108a
is formed. In this black matrix 108a, measurement opening
portions 109 that are used for measuring a difference between
the TFT substrate 102 and the opposing substrate 103 are
disposed. On the surface of the opposing substrate 103, an
opposing substrate-side mark (the second measurement por-
tion (the second calibration layer)) 1086 that is used for
measuring a difference between bonding positions ofthe TFT
substrate 102 and the opposing substrate 103 is formed in
correspondence with the measurement opening portions 109.
The opposing substrate-side mark 1085 is formed so as to
overlap with the TFT substrate-side mark 105 and the cali-
bration portion 107a of the light shielding layer 107 in the
plan view. By checking a difference between the calibration
scale of the calibration portion 107a of the light shielding
layer 107 and the calibration scale of the opposing substrate-
side mark 1085 through the measurement opening portion
109, a configuration is achieved where a difference between
the bonding positions of the TFT substrate 102 and the oppos-
ing substrate 103 can be measured. In addition, on the sur-
faces of the opposing substrate-side mark 10856 and the
opposing substrate 103, an overcoat layer 111 is formed.

In the example shown in FIG. 1, the light shielding layer
107 is formed between the TFT substrate-side mark 105 and
the opposing substrate-side mark 1085 so as to cover the TFT
substrate-side mark 105. However, the present application is
not limited thereto. Thus, the light shielding layer 107 may be
arranged between the TFT substrate-side mark 105 and the
TFT substrate 102. In such a case, at the time of measuring the
bonding difference, the bonding difference is measured by
using not the light shielding layer 107 but the TFT substrate-
side mark 105 and the opposing substrate-side mark 1085. In
addition, this point will be described in detail in the second
embodiment described later.

Next, in a liquid crystal display device 150 of a compara-
tive example of the present application, as shown in FIG. 2, a
TFT substrate-side mark 105 is formed on the surface of a
TFT substrate 102. In addition, an insulating film 106 is
formed on the surface of the TFT substrate-side mark 105.
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The configuration of the opposing substrate 103 side is simi-
lar to that of the liquid crystal display device 100 according to
the embodiment shown in FIG. 1. In addition, the liquid
crystal display device 150 of the comparative example is
configured such that a difference between the bonding posi-
tions of the TFT substrate 102 and the opposing substrate 103
can be measured by checking the calibration scale of a TFT
substrate-side mark 105 and the calibration scale of an oppos-
ing substrate-side mark 1085 through a measurement opening
portion 109. In addition, in the configuration of the liquid
crystal display device 150 of the comparative example, the
light shielding layer 107 (see FIG. 1) of the embodiment is not
formed on the surface of the insulating film 106. Accordingly,
light emitted from a back light 104 is transmitted through a
measurement opening portion 109.

As above, the liquid crystal display device 100 according to
the embodiment shown in FIG. 1, differently from the liquid
crystal display device 150 of the comparative example shown
in FIG. 2, light emitted from the back light 104 is shielded by
the light shielding layer 107. Accordingly, occurrence of light
leakage from the measurement opening portion 109 can be
suppressed.

Hereinafter, embodiments in which the above-described
schematic configuration according to the embodiment is
formed to be more specific will be described.

First Embodiment

The configuration of a liquid crystal display device 100a
according to the first embodiment will be described with
reference to FIGS. 3 to 8. In the first embodiment, a case
where an embodiment is applied to an vertical electric field
mode liquid crystal display device 100a will be described.

The liquid crystal display device 100a according to the first
embodiment, as shown in FIG. 3, includes a TFT substrate 1
having an approximately rectangular shape and an opposing
substrate 2 having an approximately rectangular shape. Here,
the TFT substrate 1 is an example of a “component substrate™
according to an embodiment. The TFT substrate 1 and the
opposing substrate 2 are bonded together by a sealing mem-
ber 3 with a liquid crystal layer 20, to be described later,
pinched therebetween. The sealing member 3 is coated along
the outer edge portions of the TFT substrate 1 and the oppos-
ing substrate 2. In addition, on the surface of the TFT sub-
strate 1, adriving IC 4 that is used for driving the liquid crystal
display device 100a is disposed. In addition, the TFT sub-
strate 1 and the opposing substrate 2 include display region 5
in which a plurality of pixels are disposed and a frame region
6 that is formed so as to surround the display region 5. On the
Z1-direction side of the TFT substrate 1, a back light 7 (see
FIG. 6) is disposed. This back light 7 is configured so as to
emit light from the TFT substrate 1 toward the opposing
substrate 2.

In addition, as a detailed cross-sectional structure of the
display region 5 and the frame region 6, as shown in FIG. 6,
a gate electrode 8a is formed on the surface of the TFT
substrate 1, in the display region 5. In addition, TFT substrate-
side marks 856 formed from the same metal layer as that of the
gate electrode 8a are formed on the surface of the TFT sub-
strate 1, in the frame region 6. Here, the TFT substrate-side
mark 85 is an example of “a first measurement portion” and “a
first calibration layer” according to an embodiment. The TFT
substrate-side marks 85, as shown in F1G. 4, are formed on the
four corners on the surface of the TFT substrate 1 so as to
extend in the X direction and the Y direction. In addition, the
TFT substrate-side mark 84, as shown in FIG. 5, has a comb-
teeth shape in the plan view. The TFT substrate-side mark 84
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includes a plurality of comb-teeth portions 8¢ that are formed
in the X direction and have a calibration scale shape used for
reading a numeric value and a plurality of connection portions
8d that are formed in the Y direction and connect the plurality
of comb-teeth portions 8c. As shown in FIGS. 4 and S,
numerical portions 8¢ such as “-27, “=17, “07, “+17, “+2”,
and the like are formed near the TFT substrate-side mark 85.
As shown in FIG. 8, the numerical portion 8e is formed from
the same metal layer as that of the gate electrode 8a (see FIG.
6) and the TFT substrate-side mark 84.

In addition, in the display region 5, on the surfaces of the
gate electrode 8a and the TFT substrate 1, an insulating film
9 including a gate insulating film 9a that is formed from SiN
or the like is formed. In addition, the insulating film 9 is
formed on the surfaces of the TFT substrate-side marks 85
and the TFT substrate 1, in the frame region 6. The insulating
film 9 that is formed on the surface of the TFT substrate-side
mark 86 is formed in the shape (comb-teeth shape) reflecting
the shape of the calibration scale of the TFT substrate-side
mark 8b. In addition, the insulating film 9 that is formed on
the surface of the numerical portion 8e is formed in the shape
(numeric value) reflecting the shape of the numeric value of
the numerical portion 8e.

In addition, in the display region 5, a semiconductor layer
10 is formed so as to face the gate electrode 8a through the
insulating film 9. The semiconductor layer 10 is formed from
a-Siorn+8Si. Onthe upper side of the semiconductor layer 10,
a source electrode 11 and a drain electrode 12 are formed. A
thin film transistor 13 is configured by the gate electrode 8a,
the insulating film 9, the semiconductor layer 10, the source
electrode 11, and the drain electrode 12.

In the first embodiment, in the frame region 6, on the
surface of the insulating film 9 disposed on the surface of the
TFT substrate-side mark 85, a light shielding layer 14a that is
formed from the same metal layer as that of the source elec-
trode 11 and the drain electrode 12 of the thin film transistor
13 and is used for preventing the transmission of light emitted
from the back light 7 through a measurement opening portion
21a, to be described later, is disposed. This light shielding
layer 14a is disposed in an area corresponding to the TFT
substrate-side mark 85, the opposing substrate-side mark
21b, and the measurement opening portion 21a in the plan
view. In addition, the light shielding layer 14a is formed in the
shape reflecting the shape of the TFT substrate-side mark 85.
Accordingly, the light shielding layer 14a has a calibration
portion 145 corresponding to the TFT substrate-side mark 84.
Furthermore, the calibration portion 145, as shown in FIG. 5,
includes a comb-teeth portion 14¢ corresponding to the
comb-teeth portion 8c of the TFT substrate-side mark 85 and
a connection portion 144 corresponding to the connection
portion 84. The width W1 of the comb-teeth portion 8¢ of the
TFT substrate-side mark 85 is smaller than the width W2 of
the comb-teeth portion 14¢ of the calibration portion 145 of
the light shielding layer 14a.

In addition, as shown in FIG. 4, the light shielding layer
14a is formed in an approximate “L” shape and is formed so
as to cover the TFT substrate-side mark 85 formed in the Y
direction and the TFT substrate-side mark 85 formed in the X
direction in the plan view. As shown in FIG. 6, the light
shielding layer 14a is formed on the insulating film 9 so as to
cover (overlap with) an area corresponding to the measure-
ment opening portion 21a in the plan view and is formed to
have an area larger than the opening area of the measurement
opening potion 21a. By reading out a difference between the
calibration portion 145 of the light shielding layer 14a and the
opposing substrate-side mark 215, a configuration is achieved
where a difference between the bonding positions of the TFT
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substrate 1 and the opposing substrate 2 can be measured. In
addition, in the light shielding layer 14a formed on the sur-
face of the insulating film 9 that is formed on the surface of the
numerical portion 8e (see FIG. 5), a numerical portion 14e in
the shape reflecting the shape of the numeric value of the
numerical portion 8e is formed.

In addition, in the display region 5, a passivation film 15
formed from SiN or the like is formed so as to cover the source
electrode 11 and the drain electrode 12. In the passivation film
15, a contact hole 154 is formed. In the frame region 6, the
same layer (the passivation film 15) as that of the passivation
film 15 formed in the display region 5 is formed on the surface
of the light shielding layer 14a.

In the display region 5, a planarization film (OVL) 16
formed from a photosensitive acrylic resin is formed on the
surface ofthe passivation film 15. In the planarization film 16,
a contact hole 16a is formed. In addition, in the frame region
6, the same layer (the planarization film 16) as that of the
planarization film 16 formed in the display region 5 is formed
on the surface of the passivation film 15.

In addition, in the display region 5, a pixel electrode 17
formed from a transparent electrode formed from ITO (In-
dium Tin Oxide), IZO (Indium Zinc Oxide), or the like is
formed on the surface of the planarization film 16. In a contact
portion 12a, the pixel electrode 17 and the drain electrode 12
are connected to each other through the contact hole 15a of
the passivation film 15 and the contact hole 16a of the pla-
narization film 16. In addition, on the surface of the pixel
electrode 17, an alignment film 18 that is formed from an
organic film formed from polyimide or the like is formed. In
addition, in the frame region 6, the same layer (the alignment
film 18) as that of the alignment film 18 formed in the display
region 5 is formed on the surface of the planarization film 16.

The opposing substrate 2 is disposed so as to face the TFT
substrate 1 with the liquid crystal layer 20 interposed ther-
ebetween. In the display region 5, a black matrix (BM) 21¢
formed from a resin or the like is formed on the surface of the
opposing substrate 2 in the Z1-direction side. In addition, in
the frame region 6, a measurement opening portion 21a thatis
used for measuring a difference between the TFT substrate 1
and the opposing substrate 2 is disposed in the black matrix
21c¢. The measurement opening portion 21a, as shown in FIG.
3 is formed in an approximate “L” shape in portions corre-
sponding to the four corners of the opposing substrate 2 in the
frame region 6. In an area of the surface of the TFT substrate
1 corresponding to the measurement opening portion 21a, the
calibration portion 145 of the light shielding layer 14a is
formed, and, in an area of the surface of the opposing sub-
strate 2 corresponding to the measurement opening portion
21a, an opposing substrate-side mark 215 is formed. In addi-
tion, a configuration is achieved where the calibration portion
145 of the light shielding layer 14a corresponding to the TFT
substrate-side mark 85 and the opposing substrate-side mark
21b can be visually recognized from the measurement open-
ing portion 21a.

In addition, as shown in FIG. 6, in the frame region 6, the
opposing substrate-side mark 215 is formed on the surface of
the opposing substrate 2. Here, the opposing substrate-side
mark 215 is an example of a “second measurement portion”
and a “second calibration layer” according to an embodiment.
The opposing substrate-side mark 215 is formed from the
same layer as that of the black matrix 21¢ that is formed on the
surface of the opposing substrate 2 in the Z1 direction-side in
the display region 5. In addition, the opposing substrate-side
marks 215, as shown in FIGS. 3 and 4, are formed on the four
corners of the opposing substrate 2 so as to extend along the
X direction and the Y direction. In addition, the opposing
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substrate-side mark 215, as shown in FIG. 5, has a comb-teeth
shape in the plan view. The opposing substrate-side mark 215
includes a plurality of comb-teeth portions 214 that are
formed in the X direction and have a calibration scale shape
used for reading a numeric value and a plurality of connection
portions 21ethat are formed in theY direction and connect the
plurality of comb-teeth portions 21d.

The width W3 of the opposing substrate-side mark 214
between the comb-teeth portion 214 and the comb-teeth por-
tion 21d is approximately the same as the width W2 of the
comb-teeth portion 14¢ of the calibration portion 145 of the
light shielding layer 14a. The connection portion 21e of the
opposing substrate-side mark 215 and the calibration portion
145 of the light shielding layer 14a are arranged in a state
deviated from each other in the X direction in the plan view.
As shown in FIG. 5, the width W3 of the opposing substrate-
side mark 215 between the comb-teeth portion 214 and the
comb-teeth portion 21d is formed to be different from the
width W4 of the light shielding layer 14a between the comb-
teeth portion 14¢ and the comb-teeth portion 14¢. In other
words, the pitch of the comb-teeth portions 21d of the oppos-
ing substrate-side mark 215 and the pitch of the comb-teeth
portions 14c¢ of the light shielding layer 14a are formed to be
different from each other. Accordingly, by reading out a posi-
tion on the calibration scale at which the comb-teeth portion
14c of the light shielding layer 14a overlaps without any gap
with a space between the comb-teeth portion 214 and the
comb-teeth portion 214 of the opposing substrate-side mark
215, the amount of deviation between the bonding positions
of the TFT substrate 1 and the opposing substrate 2 can be
measured. As shown in FIG. 6, in a case where the comb-teeth
portion 14c¢ of the light shielding layer 14a overlaps without
any gap with a space between the comb-teeth portion 214 and
the comb-teeth portion 21d of the opposing substrate-side
mark 215, the light that is emitted from the back light 7 can be
shielded by the light shielding layer 14a disposed in an area
corresponding to the measurement opening portion 21a. In
addition, as shown in FIG. 7, also in a case where the TFT
substrate-side mark 85 and the opposing substrate-side mark
215 are disposed so as to overlap with each other in the plan
view, the light that is emitted from the back light 7 can be
shielded by the light shielding layer 14a disposed in an area
corresponding to the measurement opening portion 21a.

In addition, as shown in FIG. 6, in the display region 5,
color filters (CF) 22 of colors including R (red), G (green), B
(blue), and the like are formed on the surface of the black
matrix 21c. On the surface of the color filter 22, an overcoat
layer (OVC) 23 that is formed from an acryl-based photosen-
sitive resin and serves as a protection layer is formed. In
addition, in the frame region 6, the same layer as the overcoat
layer 23 formed in the display region 5 is formed on the
surfaces of the opposing substrate-side mark 215 and the
opposing substrate 2.

Inaddition, in the display region 5, a common electrode 24
that is configured by a transparent electrode formed from ITO
(Indium Tin Oxide), IZO (Indium Zinc Oxide), or the like is
formed on the surface of the overcoat layer 23. On the surface
of the common electrode 24, a photo spacer (PS) 25 that is
formed from a resin is formed. The photo spacer 25 has a
function for adjusting a cell gap (a distance between the TFT
substrate 1 and the opposing substrate 2). In addition, on the
surfaces of the photo spacer 25 and the common electrode 24,
an alignment film 26 that is formed from polyimide or the like
is formed. In the frame region 6, the same layer (the alignment
film 26) as that of the alignment film 26 formed in the display
region 5 is formed on the surface of the overcoat layer 23.
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Next, an operation for reading out the calibration scales of
the TFT substrate-side mark 86 and the opposing substrate-
side mark 215 will be described with reference to FIG. 5.

In order to measure the difference between bonding posi-
tions of the TFT substrate 1 and the opposing substrate 2, a
numeric value of a portion is read out in which the comb-teeth
portion 14c¢ of the calibration portion 145 of the light shield-
ing layer 14a overlaps without any gap with a space between
the comb-teeth portion 214 and the comb-teeth portion 21d of
the opposing substrate-side mark 215 in the plan view. For
example, in the state shown in FIG. 5, the numeric value of a
portion in which the comb-teeth portion 14¢ of the calibration
portion 145 of the light shielding layer 14a overlaps without
any gap with a space between the comb-teeth portion 214 and
the comb-teeth portion 21d of the opposing substrate-side
mark 215 is “0”. Accordingly, the amount of deviation
between the TFT substrate 1 and the opposing substrate 2 is
determined to be “0”.

According to the first embodiment, as above, by disposing
the light shielding layer 14a so as to cover an area correspond-
ing to the measurement opening portion 21a and the opposing
substrate-side mark 214 in the plan view, the light emitted
from the back light 7 is shielded by the light shielding layer
14aq that is disposed between the TFT substrate 1 and the
opposing substrate-side mark 215. Accordingly, it can be
suppressed that the light emitted from the back light 7 leaks
from the opposing substrate 2 side.

In addition, according to the firstembodiment, as described
above, by disposing the light shielding layer 14a so as to have
a shape reflecting the shape of the TFT substrate-side mark 85
on the surfaces of the TFT substrate-side mark 85, the cali-
bration portion 145 of the light shielding layer 14a reflecting
the shape of the TFT substrate-side mark 85 can be read out.
Accordingly, by reading out the calibration portion 145 of the
light shielding layer 14a and the opposing substrate-side
mark 215 (calibration scale), a difference between the bond-
ing positions of the TFT substrate 1 and the opposing sub-
strate 2 can be measured.

Inaddition, according to the firstembodiment, as described
above, by forming the insulating film 9 so as to have a shape
reflecting the shape of the TFT substrate-side mark 85 and
forming the light shielding layer 14a so as to have a shape
reflecting the shape of the calibration scale of the insulating
film 9 in which the shape of the TFT substrate-side mark 85 is
reflected, the calibration portion 145 of the light shielding
layer 14a can be read out even in a case where the insulating
film 9 is formed between the TFT substrate-side mark 85 and
the light shielding layer 14a. Accordingly, by reading out the
calibration portion 145 of the light shielding layer 14a and the
opposing substrate-side mark 215, the difference between the
bonding positions of the TFT substrate 1 and the opposing
substrate 2 can be measured.

In addition, according to the firstembodiment, as described
above, by configuring the width W2 of the comb-teeth portion
14¢ of'the light shielding layer 14a to be approximately equal
to the width W3 of the opposing substrate-side mark 215
between the comb-teeth portion 21d and the comb-teeth por-
tion 214 and configuring the width W1 of the comb-teeth
portion 8¢ of the TFT substrate-side mark 85 to be smaller
than the width W2 of the comb-teeth portion 14¢ of the light
shielding layer 14a, the amount of deviation between the
bonding positions of the TFT substrate 1 and the opposing
substrate 2 can be measured by reading out a position on the
calibration scale at which the comb-teeth portion 14¢ of the
light shielding layer 14a overlaps without any gap with a
space between the comb-teeth portion 214 and the comb-
teeth portion 214 of the opposing substrate-side mark 215.
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Inaddition, according to the first embodiment, as described
above, by forming the TFT substrate-side mark 86 from the
same metal layer as that of the gate electrode 8a of the thin
film transistor 13 and forming the light shielding layer 14a
from the same metal layer as that of the source and drain
electrodes 11 and 12 of the thin film transistor 13, differently
from a case where the TFT substrate-side mark 86 and the
gate electrode 8a of the thin film transistor 13 are separately
formed and a case where the light shielding layer 14a and the
source and drain electrodes 11 and 12 of the thin film transis-
tor 13 are separately formed, an increase in the number of
manufacturing processes at the time of manufacturing the
TFT substrate-side mark 85 and the light shielding layer 14a
can be suppressed.

Inaddition, according to the first embodiment, as described
above, by forming the opposing substrate-side mark 215 from
the same layer as that of the black matrix 21¢, differently from
a case where the opposing substrate-side mark 215 and the
black matrix 21c are separately formed, an increase in the
number of manufacturing processes at the time of manufac-
turing the opposing substrate-side mark 215 can be sup-
pressed.

Second Embodiment

Next, a second embodiment will be described with refer-
ence to FIG. 9. In this second embodiment, differently from
the first embodiment in which the light shielding layer is
formed on the surface of the TFT substrate-side mark, a TFT
substrate-side mark is formed on the surface of the light
shielding layer.

In a liquid crystal display device 1005 according to the
second embodiment, alight shielding layer 2085 is formed on
the surface of a TFT substrate 1. In addition, the light shield-
ing layer 2085 is formed so as to cover the entire area corre-
sponding to a measurement opening portion 21a located on
the opposing substrate 2 side and an opposing substrate-side
mark 21b. Accordingly, the transmission of light emitted
from the back light 7 through the measurement opening por-
tion 21a can be prevented. This light shielding layer 2085 is
formed from the same metal layer as that of the gate electrode
8a of the thin film transistor 13 according to the above-
described first embodiment. In addition, on the surface of the
light shielding layer 2085, a TFT substrate-side mark 214a is
formed through an insulating film 9. The calibration scale of
the TFT substrate-side mark 214a can be directly visually
recognized from the measurement opening portion 21a. Here,
the TFT substrate-side mark 214a is an example of a “first
measurement portion” and a “first calibration layer” accord-
ing to an embodiment.

In addition, the width W5 of the TFT substrate-side mark
214a is approximately equal to an interval (width) W6
between the opposing substrate-side mark 215 and the oppos-
ing substrate-side mark 215. An interval (width) W7 between
the TFT substrate-side mark 214a and the TFT substrate-side
mark 214a is larger than an interval (width) W6 between the
opposing substrate-side mark 215 and the opposing substrate-
side mark 215. In other words, the pitch of the TFT substrate-
side marks 214qa and the pitch of the opposing substrate-side
marks 215 are formed to be different from each other. Accord-
ingly, by directly reading out the calibration scale of the
position at which the TFT substrate-side mark 214a overlaps
without any gap with a space between the opposing substrate-
side mark 214 and the opposing substrate-side mark 215 from
the measurement opening portion 21a, the amount of devia-
tion of the bonding positions of the TFT substrate 1 and the
opposing substrate 2 can be measured. The other configura-
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tions of the second embodiment are the same as those of the
above-described first embodiment.

According to the second embodiment, as described above,
by disposing the light shielding layer 2085 between the TFT
substrate 1 and the TFT substrate-side mark 214a so as to
prevent the transmission of light emitted from the back light
7 through the measurement opening portion 21a, the light
emitted from the back light 7 is shielded by the light shielding
layer 2085 disposed between the TFT substrate 1 and the TFT
substrate-side mark 214a. Accordingly, the transmission of
light through the measurement opening portion 21a through
the TFT substrate-side mark 214a is suppressed. In addition,
by arranging the light shielding layer 2085 to the TFT sub-
strate 1 side relative to the TFT substrate-side mark 2144, the
TFT substrate-side mark 214a and the opposing substrate-
side mark 215 can be directly visually recognized from the
measurement opening portion 21a located on the opposing
substrate 2 side. Therefore, by using the TFT substrate-side
mark 214a and the opposing substrate-side mark 215, a dif-
ference between the bonding positions of the TFT substrate 1
and the opposing substrate 2 can be measured more accu-
rately.

In addition, according to the second embodiment, as
described above, by forming the TFT substrate-side mark
214a from the same metal layer as that of the source and drain
electrodes 11 and 12 of the thin film transistor 13 and forming
the light shielding layer 2085 from the same metal layer as
that of the gate electrode 8a of the thin film transistor 13,
differently from a case where the TFT substrate-side mark
2144 and the source and drain electrodes 11 and 12 of the thin
film transistor 13 are separately formed and a case where the
light shielding layer 2085 and the gate electrode 8a of the thin
film transistor 13 are separately formed, an increase in the
number of manufacturing processes at the time of manufac-
turing the TFT substrate-side mark 214a and the light shield-
ing layer 2085 can be suppressed.

Application Examples

FIGS. 10 to 12 are diagrams for describing the first to third
examples of an electronic apparatus using the above-de-
scribed liquid crystal display device 100 according to the
embodiment and the liquid crystal display devices 1004 and
1005 according to the first and second embodiments, respec-
tively. Electronic apparatuses using the liquid crystal display
device 100 according to the embodiment and the liquid crys-
tal display devices 100a and 1005 according to the first and
second embodiments will be described with reference to
FIGS. 10 to 12.

The liquid crystal display device 100 according to the
embodiment and the liquid crystal display devices 100a and
1005 according to the first and second embodiments, as
shown in FIGS. 10 to 12, can be applied to a PC (Personal
Computer) 500 as the first example, a cellular phone 600 as
the second example, and a Personal Digital Assistances
(PDA) 700 as the third example, and the like.

In the PC 500 of the first example shown in FIG. 10, the
liquid crystal display device 100 according to the embodi-
ment and the liquid crystal display devices 100a and 1005
according to the first and second embodiments can be used in
aninputunit 510 such as a keyboard, a display screen 520, and
the like. In the cellular phone 600 of the second example
shown in FIG. 11, the liquid crystal display device 100
according to the embodiment and the liquid crystal display
devices 100a and 1005 according to the first and second
embodiments are used in a display screen 610. In the personal
digital assistants 700 of the third example shown in FIG. 12,
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the liquid crystal display device 100 according to the embodi-
ment and the liquid crystal display devices 100a and 10056
according to the first and second embodiments are used in a
display screen 710.

The embodiments disclosed here are examples in all the
aspects and should not be considered for purposes of limita-
tion. The scope of the present application is defined not by the
description of the above-described embodiments but by the
appended claims, and all the changes within the meanings and
the scope that are equivalent to the appended claims are
included therein.

For example, in the above-described first and second
embodiments, examples in which a vertical electric field
mode is used are shown as examples. However, the present
application is not limited thereto. In an embodiment, a liquid
crystal display device of an in-plane switching mode other
than the vertical electric field may be used.

According to the above-described first and second embodi-
ments, examples in which the TFT substrate-side mark and
the opposing substrate-side mark are used as examples of the
first measurement portion and the second measurement por-
tion, respectively, are shown. However, the present applica-
tion is not limited thereto. For example, measurement por-
tions other than marks can be used as the first measurement
portion and the second measurement portion according to the
embodiment.

In addition, in the above-described first and second
embodiments, examples in which the light shielding layer is
formed from a metal layer are shown. However, the present
application is not limited thereto. For example, the light
shielding layer may be formed from a resin or the like.

In addition, in the above-described first embodiment, an
example in which the light shielding layer is formed from the
same metal layer as that of the source electrode and the drain
electrode is shown. However, the present application is not
limited thereto. For example, the light shielding layer may be
formed from a metal layer that is different from the layer of
the source electrode and the drain electrode.

In addition, in the above-described first embodiment, an
example in which the light shielding layer is formed in an area
corresponding to the TFT substrate-side mark and the mea-
surement opening portion, and, in the above-described sec-
ond embodiment, an example in which the light shielding
layer is formed on the entire face is shown. However, the
present application is not limited thereto. For example, the
light shielding layer may be formed only in an area corre-
sponding to the measurement opening portion in which the
TFT substrate-side mark and the opposing substrate-side
mark are not formed. In addition, in the above-described first
embodiment, in a case where the light shielding layer is
formed only in an area corresponding to the measurement
opening portion, the width of the TFT substrate-side mark 86
is configured to be equal to the interval between the opposing
substrate-side mark 215 and the opposing substrate-side mark
215, and the bonding difference is measured by using the TFT
substrate-side mark 85 and the opposing substrate-side mark
21b.

In addition, in the second embodiment, an example in
which the light shielding layer is formed from the same metal
layer as that of the gate electrode is shown. However, the
present application is not limited thereto. For example, the
light shielding layer may be formed from a resin or the like.

In addition, in the second embodiment, an example in
which the TFT substrate-side mark is formed from the same
metal layer as that of the source electrode and the drain
electrode is shown. However, the present application is not
limited thereto. For example, the TFT substrate-side mark
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may be formed from a metal layer that is different from the
layer of the source electrode and the drain electrode.

In addition, in the above-described first and second
embodiments, an example in which the opposing substrate-
side mark is formed from the same layer as that of the black
matrix is shown. However, the present application is not
limited thereto. For example, the opposing substrate-side
mark may be formed from a layer that is different from that of
the black matrix.

It should be understood that various changes and modifi-
cations to the presently preferred embodiments described
herein will be apparent to those skilled in the art. Such
changes and modifications can be made without departing
from the spirit and scope and without diminishing its intended
advantages. It is therefore intended that such changes and
modifications be covered by the appended claims.

The invention claimed is:

1. A liquid crystal display device comprising:

a component substrate that includes a transistor device;

an opposing substrate that is disposed so as to face the
component substrate through a liquid crystal layer;

a back light that is disposed on a side of the component
substrate that is located opposite to the opposing sub-
strate;

a first measurement portion that is formed on a surface of
the component substrate located on the liquid crystal
layer side and is used for measuring a difference
between bonding positions of the component substrate
and the opposing substrate;

a second measurement portion that is formed on a surface
of the opposing substrate located on the liquid crystal
layer side and is used for measuring a difference
between the bonding positions of the component sub-
strate and the opposing substrate;

a measurement opening portion that is disposed on the
second measurement portion side; and

a light shielding layer that is disposed between the compo-
nent substrate and the second measurement portion and
prevents transmission of light emitted from the back
light through the measurement opening portion.

2. The liquid crystal display device according to claim 1,
wherein the light shielding layer is disposed so as to cover at
least an area corresponding to the measurement opening por-
tion in the plan view.

3. The liquid crystal display device according to claim 1,

wherein the first measurement portion and the second mea-
surement portion include a first calibration layer and a
second calibration layer, respectively, that have a cali-
bration scale shape used for reading a numeric value,
and

wherein the light shielding layer is disposed so as to have a
shape reflecting a shape of the first calibration layer
configuring the first measurement portion on a surface of
the first measurement portion that is located on a side
opposite to the back light.

4. The liquid crystal display device according to claim 3,

further comprising:

an insulating film that is formed between the first measure-
ment portion and the light shielding layer,

30

40

45

18

wherein the insulating film is formed in a shape reflecting
the shape of the first calibration layer that configures the
first measurement portion, and

wherein the light shielding layer is formed in a shape

reflecting a shape of a calibration scale of the insulating
film in which the shape of the first calibration layer
configuring the first measurement portion is reflected.

5. The liquid crystal display device according to claim 3,

wherein the first calibration layer and the second calibra-

tion layer are formed in a comb-teeth shape in the plan
view,
wherein the light shielding layer that is formed on the
surface of the first calibration layer that is located on a
side opposite to the back light is formed in a comb-teeth
shape in which the shape of the calibration scale of the
first calibration layer is reflected in the plan view,

wherein a width of a comb-teeth portion of the light shield-
ing layer is formed to be approximately equal to a width
between a comb-teeth portion and a comb-teeth portion
of the second calibration layer, and

wherein a width of a comb-teeth portion of the first cali-

bration layer is smaller than the width of the comb-teeth
portion of the light shielding layer.

6. The liquid crystal display device according to any one of
claim 3,

wherein the transistor device includes a gate electrode, a

source electrode, and a drain electrode,

wherein the first calibration layer is formed from a same

metal layer as that of the gate electrode of the transistor
device, and

wherein the light shielding layer is formed from a same

metal layer as that of the source electrode and the drain
electrode of the transistor device.

7. The liquid crystal display device according to claim 1,
wherein the light shielding layer is disposed between the
component substrate and the first measurement portion so as
to prevent transmission of light emitted from the back light
through the measurement opening portion.

8. The liquid crystal display device according to claim 7,

wherein the first measurement portion and the second mea-

surement portion include a first calibration layer and a
second calibration layer, respectively, that have a cali-
bration scale shape used for reading a numeric value,

wherein the transistor device includes a gate electrode, a

source electrode, and a drain electrode,

wherein the first calibration layer is formed from a same

metal layer as that of the source electrode and the drain
electrode of the transistor device, and

wherein the light shielding layer is formed from a same

metal layer as that of the gate electrode of the transistor
device.

9. The liquid crystal display device according to claim 1,
further comprising:

a black matrix that is disposed on a surface of the opposing

substrate that is located on a back light side,

wherein the second measurement portion is formed from a

same layer as that of the black matrix.

10. An electronic apparatus comprising:

the liquid crystal display device according to claim 1.
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