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LIQUID CRYSTAL DISPLAY PANEL AND ITS 
NSPECTING METHOD 

TECHNICAL FIELD 

0001. The present invention relates to a liquid crystal dis 
play panel used in a liquid crystal display device, and further 
relates to an inspecting method of a liquid crystal display 
panel. 

BACKGROUND ART 

0002 For example, an active matrix liquid crystal display 
panel is formed by attaching a pixel Substrate and a counter 
substrate to each other with a liquid crystal layer held ther 
ebetween. The pixel substrate is configured such that a plu 
rality of scanning lines and data lines are laid on a transparent 
insulating Substrate so as to intersect with each other, and at 
every intersection of a scanning line and a data line, there are 
formed a pixel electrode and a Switching device for driving 
the pixel electrode. The counter substrate is configured such 
that a counter electrode is formed on a transparent insulating 
substrate. 
0003 For improved manufacturing efficiency, this type of 
liquid crystal display panel is generally manufactured in the 
following method; that is, after a plurality of pixel substrates 
are formed on an insulating Substrate and counter Substrates 
are each placed at a predetermined position, the insulating 
substrate is divided into individual pixel substrates, and then 
liquid crystal is sealed between each pair of pixel and counter 
Substrates, and thus individual liquid crystal display panels 
are obtained. 
0004. Here, in the counter substrate, part thereof facing 
electrode terminals to which the Scanning lines and the data 
lines formed on the pixel Substrate are connected is separated 
from part thereof corresponding to a display area of the liquid 
crystal display panel, and the electrode terminals are exposed 
to the outside and electrically connected to driving ICs. 
0005. In this liquid crystal display panel manufacturing 
process, a method used for cutting a thus made attached 
Substrate is to form a scribe line on a Surface of the insulating 
Substrate with a cutting member Such as a wheel cutter, and 
subsequently apply stress to the vicinity of the scribe line to 
bend or tear the insulating Substrate apart. 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
0006 With this method, however, in dividing the insulat 
ing Substrate, a minute crack may occur in an edge of the 
insulating Substrate formed of glass or the like. In that case, 
although a minute crack hardly causes an insulating Substrate 
to break on the moment when it occurs, when bending, pull 
ing, or thermal stress is applied to the insulating Substrate in 
a later process, the Substrate may be broken from this crack. In 
particular, this occurs more frequently with an insulating 
Substrate of a large glass. Also, in an edge of an insulating 
Substrate, a chip may occur that is so minute that does not lead 
to a large break, but such a chip does not disadvantageously 
affect the quality of the liquid crystal display panel. 
0007 Conventionally, a crack or a chip has been optically 
detected and judged by visual inspection, but with this 
inspecting method, it is very difficult to find a minute crack. 
Furthermore, this method takes so much time and trouble that 
it inevitably increases the total cost. 
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0008. In view of the above problem, an object of the 
present invention is to Surely detect a crack in an insulating 
Substrate of a liquid crystal display panel that is highly likely 
to lead to a break to prevent defective products from being 
shipped, to reduce production cost, and to provide a highly 
reliable liquid crystal display panel. 

Means for Solving the Problem 
0009. To achieve the above object, according to one aspect 
of the present invention, a liquid crystal display panel is 
provided with: A liquid crystal display panel, comprising: a 
pixel substrate in which a plurality of pixel electrodes and 
Switching devices for Switching the pixel electrodes are pro 
vided on an insulating Substrate; a counter Substrate in which 
a counter electrode is provided on an insulating Substrate; and 
a liquid crystal layer held between the pixel substrate and the 
counter Substrate. Here, a first inspecting conductor is laid 
along an edge of the pixel Substrate, and resistance inspection 
is performed with respect to the first inspecting conductor by 
using a first inspecting pad electrically connected to each end 
of the first inspecting conductor to thereby detect a crack or a 
chip occurring in the edge of the pixel Substrate. 
0010. According to this configuration, in a case in which a 
crack or a chip occurs in the edge of the pixel Substrate, it cuts 
the first inspecting conductor. With this configuration, occur 
rence of a crack or a chip can be detected, without performing 
optical inspection Such as visual inspection, by applying a 
Voltage from each end of the first inspecting conductor to 
perform resistance inspection. 
0011. According to the present invention, in the liquid 
crystal display panel configured as described above, it is 
preferable that a second inspecting conductor be laid along an 
inner edge of an acceptance area provided to have a predeter 
mined width inward from the edge of the pixel substrate, and 
that resistance inspection be performed with respect to the 
second inspecting conductor by using a second inspecting 
pad electrically connected to each end of the second inspect 
ing conductor to there by detect a crack or a chip occurring in 
the edge of the pixel substrate. 
0012. According to this configuration, the acceptance area 
is provided to have the predetermined width inward from the 
edge of the pixel Substrate as a basis for judging whether or 
not the size of a minute chip in the edge of the pixel substrate 
is acceptable, and the second inspecting conductor is laid 
along the inner edge of the acceptance area. Thus, a chip 
larger than acceptable cuts the second inspecting conductor 
as well as the first inspecting conductor. The first and second 
inspecting conductors are both cut also in a case in which a 
crack that may lead to a large break occurs to extend out of the 
acceptance area. Thus, with this configuration, by applying a 
Voltage from each end of the second inspecting conductor to 
perform resistance inspection, occurrence of an unacceptably 
large chip or a crack can be detected, and the liquid crystal 
display panel can be judged as defective, without performing 
visual inspection. 
0013. In a case in which resistance inspection is performed 
with respect to both the first and second inspecting conduc 
tors, and only the first inspecting conductor is found to be cut, 
it cannot be judged whether the cut of the first inspecting 
conductor has been caused by an acceptable chip or by a crack 
that may lead to a large break. In Such a case, by performing 
optical inspection to find out the cause of the cut and evaluate 
the liquid crystal display panel, it is possible to easily and 
securely pick up a defective product. 
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0014. According to the present invention, in the liquid 
crystal display panel configured as described above, it is 
preferable that a third inspecting conductor be laid along an 
edge of the counter Substrate, and that resistance inspection 
be performed with respect to the third inspecting conductor 
by using a third inspecting pad electrically connected to each 
end of the third inspecting conductor to thereby detect a crack 
or a chip occurring in the edge of the counter Substrate. 
0015. According to this configuration, in a case in which a 
crack occurs in the edge of the counter Substrate, it cuts the 
third inspecting conductor. With this configuration, it can be 
detected whether or not a crack or a chip has occurred, with 
out performing optical inspection Such as visual inspection, 
by applying a Voltage from each end of the third inspecting 
conductor to perform resistance inspection. 
0016. According to the present invention, in the liquid 
crystal display panel configured as described above, it is 
preferable that the third inspecting pad be provided on the 
pixel substrate. 
0017 According to this configuration, since inspecting 
pads are collectively provided on the pixel substrate, resis 
tance inspection can be performed with improved working 
efficiency. 
0018. According to the present invention, in the liquid 
crystal display panel structured as described above, it is pref 
erable that a fourth inspecting conductor be laid along an 
inner edge of an acceptance area provided to have a predeter 
mined width inward from the edge of the counter substrate, 
and that resistance inspection be performed with respect to 
the fourth inspecting conductor by using a fourth inspecting 
pad electrically connected to each end of the fourth inspecting 
conductor to thereby detect a crack or a chip occurring in the 
edge of the counter Substrate. 
0019. According to this configuration, as a basis for judg 
ing whether or not the size of a minute chip occurred in the 
edge of the counter substrate is acceptable in terms of the 
quality of the liquid crystal display panel, the allowance area 
is provided to have the predetermined width inward from the 
edge of the Substrate, and the fourth inspecting conductor is 
laid along the inner edge of the acceptance area. Thus, a chip 
larger than acceptable cuts the fourth inspecting conductor. 
The fourth inspecting conductor is cut also in a case in which 
a crack that may lead to a large break occurs to extend out of 
the acceptance area. With this configuration, by applying a 
Voltage from each end of the fourth inspecting conductor to 
perform resistance inspection, occurrence of an unacceptably 
large chip or a break can be detected and the liquid crystal 
display panel can be judged as defective, without performing 
optical inspection Such as visual inspection. 
0020. In a case in which resistance inspection is performed 
with respect to both the third and fourth inspecting conduc 
tors, and only the third inspecting conductor is found to be 
cut, it cannot be judged whether the cut of the third inspecting 
conductor has been caused by an acceptable chip or a crack 
that may lead to a large break. In Such a case, by performing 
optical inspection to find out the cause of the cut and evaluate 
the liquid crystal display panel, it is possible to easily and 
securely pick up a defective product. 
0021. According to the present invention, in the liquid 
crystal display panel structured as described above, it is pref 
erable that the fourth inspecting pad be provided on the pixel 
substrate. 
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0022. With this configuration, since inspecting pads are 
collectively provided on the pixel substrate, resistance 
inspection can be performed with improved working effi 
ciency. 
0023. According to the present invention, in the above 
structured liquid crystal display panel obtained by dividing 
the insulating Substrate along a division line, it is preferable 
that a fifth inspecting conductor be laid along an outer edge of 
an acceptance area provided to have a predetermined width 
outward from the division line in the insulating substrate of 
the pixel substrate, that the fifth inspecting conductor be 
connected to the first inspecting conductor near a division 
line intersection, that a fifth inspecting pad electrically con 
nected to each end of the fifth inspecting conductor be pro 
vided inside the division line, and that resistance inspection 
be performed with respect to resistance between the fifth and 
first inspecting conductors by using the fifth and first inspect 
ing pads to thereby detect division performed deviating out 
ward from the division line. 
0024. According to this configuration, in a case in which a 
division position is formed to deviate so much from the proper 
division line that it is out of the acceptance area formed 
outside the proper division line as a basis for judging whether 
or not a division position is acceptable in terms of the quality 
of the liquid crystal display panel, the fifth inspecting con 
ductor laid along the outer edge of the acceptance area is not 
cut. On the other hand, in a case in which the insulating 
substrate is divided inside the acceptance area, the fifth 
inspecting conductor is cut. Thus, with this configuration, 
occurrence of unacceptable deviation can be detected, with 
out performing visual inspection, by applying a Voltage from 
each end of the fifth inspecting conductor to perform resis 
tance inspection. 
0025. Furthermore, the fifth inspecting conductor is con 
nected to the first inspecting conductor near a division-line 
intersection. With this configuration, in a case in which divi 
sion deviation has occurred in a division line within the accep 
tance area, a connection portion between the fifth and first 
inspecting conductors near the division position is cut; in 
contrast, in a case in which division deviation has occurred 
outside the acceptance area, the connection portion between 
the fifth and first inspecting conductors near the division 
position is not cut. With this configuration, a division line 
with respect to which unacceptable deviation has occurred 
can be detected by applying a voltage between the fifth and 
first inspecting conductors from each end of the fifth and first 
inspecting pads to perform resistance inspection. 
0026. According to another aspect of the present inven 
tion, an inspecting method for inspecting the liquid crystal 
display panel described above includes: a resistance inspec 
tion process in which a Voltage is applied to at least one of the 
first and second inspecting conductors; and an optical inspec 
tion process by visual inspection. Here, in the resistance 
inspection process, the liquid crystal display panel is evalu 
ated in terms of defection level to judge whether or not the 
optical inspection process is to be performed. 
0027 According to this configuration, since resistance 
inspection is first performed to judge whether a liquid crystal 
display panel is defective or non-defective, and then optical 
inspection is performed only when the liquid crystal display 
panel cannot be evaluated by the resistance inspection alone, 
a defective liquid crystal display panel can be picked up 
efficiently. 

Advantages of the Invention 
0028. According to the present invention, it is possible to 
improve the efficiency of the inspecting process of liquid 

BOE Ex. 1013, p. 20
BOE v. Paneltouch

IPR2025-01482



US 2010/0134137 A1 

crystal display panels, and to pick up more securely a defec 
tive liquid crystal display panel having a chip or a crack in the 
edge thereof. 

BRIEF DESCRIPTION OF DRAWINGS 

0029 FIG.1. A perspective view showing a liquid crystal 
display panel of a first embodiment; 
0030 FIG. 2) An exploded perspective view showing the 
liquid crystal display panel of the first embodiment; 
0031 FIG. 3 A plan view showing the liquid crystal 
display panel of the first embodiment; 
0032 FIG. 4. A front view showing the surface configu 
ration of a pixel Substrate in the liquid crystal display panel of 
the first embodiment; 
0033 FIG. 5A front view showing the surface configu 
ration of the pixel Substrate in the liquid crystal display panel 
of the first embodiment; 
0034 FIG. 6. A front view showing the surface configu 
ration of the pixel Substrate in the liquid crystal display panel 
of the first embodiment; 
0035 FIG. 7 A front view showing the surface configu 
ration of the pixel Substrate in the liquid crystal display panel 
of the first embodiment; 
0036 FIG. 8 A front view showing the surface configu 
ration of the pixel Substrate in the liquid crystal display panel 
of the first embodiment; 
0037 FIG. 9 A front view showing the surface configu 
ration of the pixel Substrate in the liquid crystal display panel 
of the first embodiment; 
0038 FIG. 10 An exploded perspective view showing a 
liquid crystal display panel of a second embodiment; 
0039 FIG. 11 (a) A plan view showing the surface con 
figuration of a pixel Substrate of the liquid crystal display 
panel of the second embodiment; 

0040 (b) A plan view showing the surface configuration 
of a counter Substrate of the liquid crystal display panel 
of the second embodiment; 

0041 FIG. 12 (a) A plan view showing the surface con 
figuration of the pixel substrate of the liquid crystal display 
panel of the second embodiment; 

0042 (b) A plan view showing the surface configuration 
of the counter substrate of the liquid crystal display 
panel of the second embodiment; 

0043 FIG. 13(a) A plan view showing the surface con 
figuration of the pixel substrate of the liquid crystal display 
panel of the second embodiment; 

0044 (b) A plan view showing the surface configuration 
of the counter substrate of the liquid crystal display 
panel of the second embodiment; 

0045 FIG. 14 (a) A plan view showing the surface con 
figuration of the pixel substrate of the liquid crystal display 
panel of the second embodiment; 

0046 (b) A plan view showing the surface configuration 
of the counter substrate of the liquid crystal display 
panel of the second embodiment; 

0047 FIG. 15 (a) A plan view showing the surface con 
figuration of the pixel substrate of the liquid crystal display 
panel of the second embodiment; 

0048 (b) A plan view showing the surface configuration 
of the counter substrate of the liquid crystal display 
panel of the second embodiment; 

0049 FIG.16 A front view showing the surface configu 
ration of a pixel Substrate of a liquid crystal display panel of 
a third embodiment before division; 
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0050 FIG. 17 (a) A plan view showing the surface con 
figuration of the pixel substrate of the liquid crystal display 
panel of the third embodiment obtained by division per 
formed along division lines; and 

0051 (b) A plan view showing the surface configuration 
of the pixel substrate of the liquid crystal display panel 
of the third embodiment obtained by division performed 
outside of a shape acceptance line. 

LIST OF REFERENCE SYMBOLS 

0.052 1 liquid crystal display panel 
0053 2 pixel substrate 
0054 21 acceptance area 
0055 3 liquid crystal layer 
0056 4 counter substrate 
0057 41 acceptance area 
0.058 5a first inspecting conductor 
0059 5b second inspecting conductor 
0060 5c third inspecting conductor 
0061 5d fourth inspecting conductor 
0062 5e fifth inspecting conductor 
0063 6 scanning line 
0064 7 data line 
0065. 9a-9e inspecting pads 
0066 12c, d transfer electrodes 
0067. 13 division line 
0068. 14 outer edge of acceptance area 
0069. 15 insulating substrate 
0070 30 active area 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0071. Hereinafter, embodiments of the present invention 
will be described with reference to the drawings. 

First Embodiment 

0072 A liquid crystal display panel 1 of this embodiment 
has been invented as one having a configuration Suitable for 
the inspecting method according to the present invention. 
FIG. 1 is a perspective view showing the liquid crystal display 
panel 1 of this embodiment, FIG. 2 is an exploded perspective 
view showing the liquid crystal display panel 1, and FIG. 3 is 
a front view showing the liquid crystal display panel 1. The 
liquid crystal display panel 1 is configured Such that a pixel 
Substrate 2 and a counter Substrate 4 face each other and liquid 
crystal 4 is sealed between the two substrates. 
0073 Here, the pixel substrate has a display area 30 in 
which a plurality of scanning lines 6 and a plurality of data 
lines 7 are provided on a transparent insulating Substrate so as 
to intersect each other. Corresponding to each of intersections 
between the plurality of scanning lines 6 and the plurality of 
data lines 7, there are formed a pixel electrode and a TFT 
serving as a Switching device for driving the pixel electrode. 
In performing display on the liquid crystal display panel, a 
potential is selectively written to each of the pixel electrodes 
from the scanning lines 6 and the data lines 7, liquid crystal 
between a pixel electrode and a counter electrode is modu 
lated by a voltage difference between the pixel electrode and 
the counter electrode, and thereby a display pattern is formed 
in the display area 30. The scanning lines 6 and the data lines 
7 are connected to electrode terminals (not illustrated), an 
area of the counter Substrate facing the electrode terminals is 
separated from the display area of the liquid crystal display 
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panel, and the electrode terminals are exposed to the outside 
and electrically connected to driving ICs (not shown). 
0074. In the manufacturing process of the liquid crystal 
display panel, when an insulating Substrate is divided, a flaw 
Such as a crack or a chip may occur in part of the edge of the 
pixel substrate 2. In the descriptions below, a flaw that leads to 
a large break in the insulating substrate will be referred to as 
a crack, and one that does not lead to a large break in the 
insulating substrate will be referred to as a chip. 
0075. On the transparent insulating substrate of the pixel 
Substrate 2, a first inspecting conductor 5a is laid along its 
outer edge, and a second inspecting conductor 5b is laid on 
the inner periphery side of the first inspecting conductor 5a. 
The first and second inspecting conductors 5a and 5b are 
provided for detecting a crack or a chip. 
0076. In a case in which a crack or a chip has occurred in 
the edge of the pixel Substrate 2, the first inspecting conductor 
5a is easily cut. This cut of the first inspecting conductor 5a 
makes it possible to detect occurrence of a crack or a chip by 
applying a Voltage to an inspecting pad 9a connected to each 
end of the first inspecting conductor 5a to perform resistance 
inspection. 
0077. Here, since a crack occurring in the edge of the pixel 
Substrate 2, even if it is a minute one, may lead to a large break 
in the insulating Substrate in the future, a liquid crystal display 
panel in which a crack has occurred needs to be judged as 
defective. On the other hand, in a case in which a minute chip 
has occurred in the edge of the pixel substrate 2, if the chip is 
not likely to lead to a large break in the insulating substrate in 
the future and is not so large as to degrade the quality of the 
liquid crystal display panel, the liquid crystal display panel 
can be judged as non-defective. 
0078. As a basis for judging whether or not the chip is 
acceptable, an acceptance area 21 (the shaded area in the 
figure) formed in the pixel substrate 2 inward from the edge of 
the pixel Substrate 2. A liquid crystal display panel having a 
chip so large as to extend out of the acceptance area 21 has 
occurred is judged as defective. Here, in the pixel substrate 2 
of this embodiment, a second inspecting conductor 5b is 
provided along the inner edge of the acceptance area 21, and 
like the first inspecting conductor 5a, the second inspecting 
conductor 5b is also easily cut by a crack or a chip occurring 
in the insulating Substrate. 
007.9 Thus, in a case in which the second inspecting con 
ductor 5b is found to be cut as a result of resistance inspection 
performed by applying a Voltage to a second inspecting pad 
9b connected to each end of the second inspecting conductor 
5b, it can be assumed that a crack or a chip has occurred which 
is so large as to extend off the acceptance area 21 in the liquid 
crystal display panel 1. 
0080 Thus, in a ease in which, as a result of resistance 
inspection, both the first and second inspection conductors 5a 
and 5b are found to be cut, it can be judged that a crack or a 
chip that is too large to be accepted has occurred in the liquid 
crystal panel 1, and the liquid crystal display panel 1 can be 
judged as defective, without performing visual inspection. 
On the other hand, in a case in which neither the first inspec 
tion conductor 5a nor the second inspection conductor 5b is 
found to be cut, it can be assumed that there is no crack in the 
pixel Substrate 2, and the liquid crystal display panel 1 can be 
judged as non-defective, without performing visual inspec 
tion. 

0081. In a case in which either one of the first and second 
inspecting conductors. 5a and 5b is found to be cut, since it is 
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impossible to determine whether the panel is defective or 
non-defective only from the results of the resistance inspec 
tion, a judgment needs to be made after visual inspection is 
performed to find out the cause of the cut. 
I0082 Incidentally, in FIGS. 1 to 3, although the first and 
second inspecting conductors 5a and 5b are laid on two side 
of the pixel substrate 2 along the edge thereof, this is not 
meant as a limitation, and it is possible to change the arrange 
ment of the first and second inspecting conductors 5a and 5b 
according to the arrangement of the scanning and data lines 6 
and 7. electrodeterminals (not shown) connected to them, and 
driving ICS (not shown). 
I0083. Also, preferably, the first and second inspecting 
conductors. 5a and 5b are as thin as possible. The first and 
second inspecting conductors 5a and 5b can be formed by 
being patterned in a predetermined shape together with the 
first and second inspecting pads 9a and 9b when conductors 
Such as the data lines 7 and the Scanning lines 6 are formed on 
the pixel substrate 2. 
I0084. Next, a method for inspecting liquid crystal display 
panels according to this embodiment will be described by 
using a specific example. The method for inspecting liquid 
crystal display panels according to the present invention is a 
combination of a resistance inspection process and an optical 
inspection process by visual inspection. The resistance 
inspection process is performed with respect to the liquid 
crystal display panel 1 after it is cut off by using a cutting 
member Such as a wheel cutter, and a Voltage is applied to 
each of the inspecting pads 9a and 9b formed on the surface 
to thereby inspect the first and second inspecting conductors 
5a and 5b for a cut. Incidentally, the method for inspecting 
liquid crystal display panels described below can be per 
formed with respect to liquid crystal display panels not only 
after but also before the filling liquid crystal. 
0085 FIG. 4 is a front view of the surface structure of the 
pixel Substrate 2 in the liquid crystal display panel 1, showing 
that a chip C1 has occurred in the edge of the pixel substrate 
2 and part of the first inspecting conductor 5a is cut. The chip 
C1 is not so large as to extend out of the acceptance area 21, 
and thus the second inspecting conductor 5b is not cut. 
I0086. In the liquid crystal display panel 1 shown in FIG.4, 
as a result of a resistance inspection process performed by 
applying a Voltage to the inspecting pad 9a connected to each 
end of the first inspecting conductor 5a and to the inspecting 
pad 9b connected to each end of the second inspecting con 
ductor 5b, the first inspecting conductor 5a is found to be cut, 
while the second inspecting conductor 5b is not found to be 
Cut 

0087. In a case in which, as described above, a cut is found 
only in the first inspecting conductor 5a out of the first and 
second inspecting conductors 5a and 5b, it can be assumed 
that a crack that will lead to a large break in the future or a 
minute chip of an acceptable size has occurred in the edge of 
the pixel substrate 2. However, since it is impossible to judge 
only by the resistance inspection whetherit is a crack or a chip 
that has occurred, it is necessary for optical inspection Such as 
visual inspection to be performed to find out the cause of the 
cut after the resistance inspection to judge whether or not the 
liquid crystal display panel 1 is non-defective. Here, in a case 
in which, as a result of the visual inspection, it is found that the 
chip C1 has occurred in the edge of the pixel substrate 2 to 
have an acceptable size and that the shape of the chip C1 is not 
one that will later lead to a large break of the substrate, the 
liquid crystal display panel is judged as non-defective. 
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0088 FIG. 5 is a front view of the surface structure of the 
pixel Substrate 2 in the liquid crystal display panel 1, showing 
that a chip C2 has occurred in the edge of the pixel substrate 
2 and that part of the first and second inspecting conductor 5a 
and 5b is cut. The chip C2 is not one that is likely to lead to a 
large break in the future, but it is so large that it extends out of 
the acceptance area 21. 
0089. In the liquid crystal display panel 1 shown in FIG. 5, 
as a result of a resistance inspection process performed by 
applying a Voltage to the inspecting pad 9a connected to each 
end of the first inspecting conductor 5a and to the inspecting 
pad 9b connected to each end of the second inspecting con 
ductor 5b, it can be judged that both the first and second 
inspecting conductors 5a and 5b are cut. Based on this, it can 
be assumed that a crack or a chip has occurred in the edge of 
the pixel substrate 2 to extend out of the acceptance area 21. 
0090. In this way, in the case in which both the first and 
second inspecting conductors 5a and 5b are found to be cut, 
the liquid crystal display panel 1 is judged as non-defective, 
without performing visual inspection. 
0091 FIG. 6 is a front view of the surface structure of the 
pixel Substrate 2 in the liquid crystal display panel 1, showing 
that a crack C3 that will lead to a large break in the future has 
occurred in the edge of the pixel substrate 2, and that part of 
the first inspecting conductor 5a is cut. The crack C3 is not so 
large as to extend out of the acceptance area 21, and thus the 
second inspecting conductor 5b is not cut. 
0092. In the liquid crystal display panel 1 shown in FIG. 6, 
as a result of a resistance inspection process performed by 
applying a Voltage to the inspecting pad 9a connected to each 
end of the first inspecting conductor 5a and to the inspecting 
pad 9b connected to each end of the second inspecting con 
ductor 5b, the first inspecting conductor 5a is found to be cut, 
while the second inspecting conductor 5b is not found to be 
cut. Based on this, it can be assumed that the cut of the first 
inspecting conductor 5a has been caused by a crack that will 
lead to a large break in the future or by an acceptably minute 
chip. 
0093. Thus, in a case in which one of the first and second 
inspecting conductors. 5a and 5b is found to be cut, it is 
necessary for visual inspection to be performed after the 
resistance inspection to find out the cause of the cut to judge 
whether or not the liquid crystal display panel 1 is non 
defective. Here, in a case in which, as a result of the visual 
inspection, the crack C3 is found to be a crack that will lead to 
a large break of the substrate in the future, the liquid crystal 
display panel is judged as defective. 
0094 FIG. 7 is a front view of the surface structure of the 
pixel Substrate 2 in the liquid crystal display panel 1, showing 
that part of the second inspecting conductor 5b of the pixel 
substrate 2 is cut by a pattern failure P1. The first inspecting 
conductor 5a is not cut. 

0095. In the liquid crystal display panel 1 shown in FIG. 7, 
as a result of a resistance inspection process performed by 
applying a Voltage to the inspecting pad 9a connected to each 
end of the first inspecting conductor 5a and to the inspecting 
pad 9b connected to each end of the second inspecting con 
ductor 5b, a cut is found to have occurred only in the second 
inspecting conductor 5b, and not in the first inspecting con 
ductor 5a. In this case, since the first inspecting conductor 5a 
is not cut, it can be assumed that it is not a fracture, a crack, or 
a chip that has caused the cut of the second inspecting con 
ductor 5b. 
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0096. Thus, in a case in which one of the first and second 
inspecting conductors. 5a and 5b is found to be cut, it is 
necessary for visual inspection to be performed after the 
resistance inspection to find out the cause of the cut to judge 
whether or not the liquid crystal display panel 1 is non 
defective. As a result of the visual inspection, if the pattern 
failure P1 can be identified as the cause of the cut, since this 
pattern failure does not degrade the quality of the liquid 
crystal display panel, the liquid crystal display panel 1 is 
judged as non-defective. 
0097 FIG. 8 is a front view of the surface structure of the 
pixel Substrate 2 in the liquid crystal display panel 1, showing 
that part of the first inspecting conductor 5a of the pixel 
substrate 2 is cut by a pattern failure P2. The second inspect 
ing conductor 5b is not cut. 
0098. In the liquid crystal display panel 1 shown in FIG. 8, 
as a result of a resistance inspection process performed by 
applying a Voltage to the inspecting pad 9a connected to each 
end of the first inspecting conductor 5a and to the inspecting 
pad 9b connected to each end of the second inspecting con 
ductor 5b, a cut is found to have occurred only in the first 
inspecting conductor 5a, not in the second inspecting con 
ductor 5b. 
0099 Thus, in a case in which one of the first and second 
inspecting conductors. 5a and 5b is found to be cut, it is 
necessary for visual inspection to be performed after the 
resistance inspection to find out the cause of the cut to judge 
whether or not the liquid crystal display panel 1 is non 
defective. As a result of the visual inspection, if the pattern 
failure P2 can be identified as the cause of the cut, since this 
pattern failure does not degrade the quality of a liquid crystal 
display panel, the liquid crystal display panel 1 is judged as 
non-defective. 
0100 FIG. 9 is a front view of the surface structure of the 
pixel Substrate 2 in the liquid crystal display panel 1, showing 
that no crack or no chip has occurred in the pixel Substrate 2. 
0101. In the liquid crystal display panel 1 shown in FIG.9, 
as a result of a resistance inspection process performed by 
applying a Voltage to the inspecting pad 9a connected to each 
end of the first inspecting conductor 5a and to the inspecting 
pad 9b connected to each end of the second inspecting con 
ductor 5b, neither the first inspecting conductor 5a nor the 
second inspecting conductor 5b is found to be cut. Based on 
this result, it can be assumed that no crack or no chip has 
occurred in the edge of the pixel substrate 2. 
0102. In a case in which, as described above, neither the 
first inspecting conductor 5a nor the second inspecting con 
ductor 5b is found to be cut, the liquid crystal display panel 1 
is judged as non-defective, without performing visual inspec 
tion. 

(0103 Thus, in a case in which both the first and second 
inspecting conductors are found to be cut, the liquid crystal 
display panel is judged as defective, without performing 
visual inspection. In a case in which neither the first inspect 
ing conductor nor the second inspecting conductor is found to 
be cut, the liquid crystal display panel is judged as non 
defective, without performing visual inspection. In a case in 
which either the first or second inspecting conductor is found 
to be cut, visual inspection is performed to find out the cause 
of the cut to evaluate the liquid crystal display panel. 
0104 Thus, by sorting liquid crystal display panels into 
defective and non-defective ones first by resistance inspec 
tion, and Subsequently performing optical inspection only 
with respect to those that cannot be evaluated by the resis 
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tance inspection alone, liquid crystal display panels can be 
inspected with improved efficiency. 

Second Embodiment 

0105 Next, a liquid crystal display panel 1 according to a 
second embodiment of the present invention will be described 
with reference to the drawings. Parts common to those in the 
above described first embodiment are identified by the same 
reference numbers, and descriptions thereof will be omitted. 
FIG. 10 is an exploded perspective view showing the liquid 
crystal display panel 1 of this embodiment. The liquid crystal 
display panel 1 of this embodiment has a configuration simi 
lar to the configuration of the liquid crystal display panel 1 of 
the first embodiment, that is, it is an active-matrix liquid 
crystal display panel configured such that a counter Substrate 
4 is disposed to face a pixel Substrate 2 and liquid crystal 3 is 
sealed between the substrates 2 and 4. 

0106 FIG.11(a) is a plan view showing the surface struc 
ture of the pixel substrate 2 of the liquid crystal display panel 
1 of this embodiment. The pixel substrate 2 has a display area 
30 in which a plurality of scanning lines 6 and a plurality of 
data lines 7 are provided to intersect each other on a transpar 
ent insulating Substrate. Here, corresponding to each of inter 
sections between the plurality of Scanning lines 6 and the 
plurality of data lines 7, there are formed a pixel electrode and 
a TFT serving as a switching device for driving the pixel 
electrode. In performing display on the liquid crystal display 
panel, a potential is selectively written to each of the pixel 
electrodes from the scanning lines 6 and the data lines 7, 
liquid crystal between a pixel electrode and a counter elec 
trode is modulated by a voltage difference between the pixel 
electrode and the counter electrode, and thereby a display 
pattern is formed in the display area 30. The scanning lines 6 
and the data lines 7 are connected to electrode terminals (not 
shown), an area of the counter Substrate facing the electrode 
terminals is separated from the display area of the liquid 
crystal display panel, and the electrode terminals are exposed 
to the outside and electrically connected to driving ICs (not 
shown). 
0107 A first inspecting conductor 5a is laid along the edge 
of the transparent insulating Substrate of the pixel Substrate 2, 
and a second inspecting conductor 5b is laid inside the first 
inspecting conductor 5a. The first and second inspecting con 
ductors 5a and 5b are provided for detecting a crack or a chip 
occurring in part of the edge of the pixel substrate 2 when the 
insulating Substrate is divided into individual pixel Substrates. 
0108. In a case in which a crack or a chip has occurred in 
the edge of the pixel Substrate 2, the first inspecting conductor 
5a is easily cut. This cut of the first inspecting conductor 5a 
makes it possible to detect occurrence of a crack or a chip by 
applying a Voltage to an inspecting pad 9a connected to each 
end of the first inspecting conductor 5a to perform resistance 
inspection. 
0109 Here, since a crack occurring in the edge of the pixel 
Substrate 2, even if it is a minute one, may lead to a large break 
of the insulating Substrate in the future, a liquid crystal dis 
play panel in which a crack has occurred needs to be judged 
as defective. On the other hand, in a case in which a minute 
chip has occurred in the edge of the pixel substrate 2, if the 
chip is not likely to lead to a large break in the insulating 
substrate in the future and is so minute that will not degrade 
the quality of the liquid crystal display panel, the pixel Sub 
strate 2 can be judged as non-defective. 
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0110. As a basis for judging whether or not the chip is 
acceptable, an acceptance area 21 (the shaded area in the 
figure) is provided over a predetermined area inward from the 
edge of the pixel Substrate 2. A liquid crystal display panel 
having a chip so large as to extend out of the acceptance area 
21 is judged as defective. Here, in the pixel substrate 2 of this 
embodiment, a second inspecting conductor 5b is provided 
along the inner edge of the acceptance area 21, and like the 
first inspecting conductor 5a, the second inspecting conduc 
tor 5b is also easily cut by a crack or a chip occurring in the 
insulating Substrate. 
0111. Thus, in a case in which the second inspecting con 
ductor 5b is found to be cut as a result of resistance inspection 
performed by applying a Voltage to the second inspecting pad 
9b connected to each end of the second inspecting conductor 
5b, it can be assumed that a crack or a chip that extends out of 
the acceptance area 21 has occurred in the pixel Substrate 2. 
0.112. Thus, in a case in which, as a result of resistance 
inspection of the first and second inspecting conductors 5a 
and 5b, both the first and second inspecting conductors 5a and 
5b are found to be cut, it can be judged that a crack or a chip 
that is too large to be accepted has occurred in the pixel 
Substrate 2, and the pixel Substrate 2 can be judged as defec 
tive, without performing visual inspection. On the other hand, 
in a case in which neither the first inspecting conductor 5a nor 
the second inspecting conductor 5b is found to be cut, it can be 
assumed that there is no crack in the pixel Substrate 2, and the 
pixel Substrate 2 can be judged as non-defective, without 
performing visual inspection. 
0113. Thus, in a case in which one of the first and second 
inspecting conductors 5a and 5b is found to be cut, since 
whether the pixel substrate 2 is defective or non-defective 
cannot be judged by the resistance inspection alone, it needs 
to be judged after visual inspection is performed and the cause 
of the cut is found out. 
0114 FIG.11(b) is a plan view showing the surface struc 
ture of the counter substrate 4 of the liquid crystal display 
panel 1 of this embodiment. A counter electrode (not shown) 
is formed on the surface of the counter substrate 4, a third 
inspecting conductor 5c is laid along the edge of the counter 
Substrate 4, and a fourth inspecting conductor 5d is laid inside 
the third inspecting conductor 5c. In the same manner that the 
first and second inspecting conductors 5a and 5b are provided 
for detecting a crack or a chip in the pixel substrate 2, the third 
and fourth inspecting conductors 5c and 5d are provided for 
detecting a crack or a chip in the counter Substrate 4. 
0.115. In the same manner that the acceptance area 21 is 
provided in the pixel Substrate 2, an acceptance area 41 (the 
shaded area in the figure) is provided as a basis for judging 
whether or not a chip that has occurred in the counter sub 
strate 4 is acceptable, and the fourth inspecting conductor 5d 
is laid along the inner edge of the acceptance area 41. 
0116. The third and fourth inspecting conductors 5c and 
5d are easily cut in a case in which a crack or a chip has 
occurred in the counter Substrate 4, and thus a crack or a chip 
occurred in the counter substrate 4 can be detected by apply 
ing a Voltage to an inspecting pad 9c connected to each end of 
the third inspecting conductor 5c and to an inspecting pad 9d 
connected to each end of the fourth inspecting conductor 5d. 
0117 Thus, in a case in which, as a result of resistance 
inspection of the third and fourth inspecting conductors 5c 
and 5d, both the third and fourth inspecting conductors 5c and 
5d are found to be cut, it can be judged that a crack or a chip 
that is too large to be accepted has occurred in the counter 
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Substrate 4, and the counter Substrate 4 can be judged as 
defective, without performing visual inspection. In a case in 
which neither the third inspecting conductor 5c nor the fourth 
inspecting conductor 5d is found to be cut, it can be assumed 
that there is no crack in the counter Substrate 4, and the 
counter Substrate 4 can be judged as non-defective, without 
performing visual inspection. 
0118. In a case in which one of the third and fourth inspect 
ing conductors 5c and 5d is found to be cut, since whether the 
counter substrate 4 is defective or non-defective cannot be 
judged by the resistance inspection alone, it needs to be 
judged after visual inspection is performed and the cause of 
the cut is found out. 

0119 Thus, first, resistance inspection is performed with 
respect to the first, second, third, and fourth inspecting con 
ductors 5a, 5b, 5c, and 5d to inspect for a cut to thereby judge 
whether the pixel and counter substrates 2 and 4 are defective 
or non-defective, and then, based on the result, visual inspec 
tion is performed to judge whether the liquid crystal display 
panel 1 is defective or non-defective. This makes it possible to 
prevent defective products from being shipped, to reduce 
manufacturing cost, and to provide highly reliable liquid 
crystal display panels. 
0120 Incidentally, as shown in FIG. 10, the third and 
fourth inspecting conductors 5c and 5d are formed on a sur 
face of the counter substrate 4 that faces the pixel substrate 2. 
Each end of the third inspecting conductor 5c is connected to 
the inspecting pad 9c via a transfer electrode 12c and each end 
of the fourth inspecting conductor 5d is connected to the 
inspecting pad 9d via a transfer electrode 12d. The inspecting 
pads 9c and 9d are formed on the pixel substrate 2, and the 
transfer electrodes 12c and 12d are laid between the pixel and 
counter substrates 2 and 4 when the substrates are attached to 
each other. 

0121 Thus, the inspecting pads 9a, 9b, 9c, and 9d are 
arranged on apart of the pixel Substrate 2 that is exposed to the 
outside, and this allows resistance inspection to be performed 
with improved efficiency. 
0122) The third and fourth inspecting conductors 5c and 
5d can be formed by patterning a transparent electrode 
formed of an ITO or the like in a predetermined shape on one 
of the insulating Substrates. 
0123. Next, a description will be given of an inspecting 
method of liquid crystal display panels according to this 
embodiment. The inspecting method of liquid crystal display 
panels according to the present invention is a combination of 
a resistance inspection process and an optical inspection pro 
cess by visual inspection. The resistance inspection process is 
performed with respect to the liquid crystal display panel 1 
after it is cut off by using a cutting member Such as a wheel 
cutter, and a Voltage is applied to each of the inspecting pads 
9a, 9b, 9c, and 9d formed on the surface of the pixel substrate 
2 to thereby inspect the first, second, third and fourth inspect 
ing conductors 5a, 5b, 5c, and 5d for a cut. The method for 
inspecting the liquid crystal display panel 1 will be described 
by using a specific example. 
0.124 FIG. 12(a) is a front view showing the surface struc 
ture of the pixel substrate 2 in the liquid crystal display panel 
1, and FIG. 12(b) is a front view showing the surface structure 
of the counter Substrate 4 in the liquid crystal display panel 1. 
There is no chip, crack, or the like in the pixel substrate 2, but 
a chip C4 has occurred in the edge of the counter Substrate 4. 
and part of the third inspecting conductor 5c is cut. The chip 
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C4 is not so large as to extend out of the acceptance area 41, 
and thus the fourth inspecting conductor 5d is not cut. 
0.125 With the liquid crystal display panel 1 shown in FIG. 
12, as a result of the resistance inspection process performed 
by applying a voltage to each of the inspecting pads 9a, 9b, 9c, 
and 9d connected to each end of the first, second, third, and 
fourth inspecting conductors 5a, 5b, 5c, and 5d, respectively, 
the third inspecting conductor 5c is found to be cut, while the 
other inspecting conductors are not found to be cut. Based on 
this, it can be judged that the pixel Substrate 2 has no crack or 
the like and thus is non-defective, and it can also be assumed 
that the cut of the third inspecting conductor 5c has been 
caused because a crack that will lead to a large break in the 
future or a minute chip of an acceptable size has occurred in 
the edge of the counter substrate 4. 
0.126 Thus, in a case in which one of the third and fourth 
inspecting conductors 5c and 5d is found to be cut, it is 
necessary for visual inspection to be performed after the 
resistance inspection to find out the cause of the cut to judge 
whether or not the liquid crystal display panel 1 is non 
defective. Here, in a case in which, as a result of the visual 
inspection, the chip C4 is found to be a chip having an accept 
able size and a shape that will not lead to a large break of the 
Substrate, the liquid crystal display panel is judged as non 
defective. 
I0127 FIG. 13(a) is a front view showing the surface struc 
ture of the pixel substrate 2 in the liquid crystal display panel 
1, and FIG. 13(b) is a front view showing the surface structure 
of the counter substrate 4 in the liquid crystal display panel 1. 
There is no chip, crack, or the like in the pixel substrate 2, but 
a chip C5 has occurred in the edge of the counter substrate 4, 
and part of the fourth inspecting conductor 5d is cut. The chip 
CS will not lead to a large break in the future, but it is so large 
as to extend out of the acceptance area 41. 
I0128. With the liquid crystal display panel 1 shown in FIG. 
13, as a result of the resistance inspection process performed 
by applying a voltage to each of the inspecting pads 9a, 9b, 9c, 
and 9d connected to the two ends of the first, second, third, 
and fourth inspecting conductors 5a, 5b, 5c, and 5d, respec 
tively, the third and fourth inspecting conductors 5c and 5d 
are found to be cut. Based on this, it can be judged that the 
pixel Substrate 2 has no crack or the like and thus is non 
defective, and it can be assumed that a crack or a chip extend 
ing out of the acceptance area 41 has occurred in the edge of 
the counter substrate 4. 

I0129. In this way, in a case in which both the third and 
fourth inspecting conductors 5c and 5d are found to be cut, the 
liquid crystal display panel 1 is judged as defective, without 
performing visual inspection. 
0.130 FIG. 14(a) is a front view showing the surface struc 
ture of the pixel substrate 2 in the liquid crystal display panel 
1, and FIG. 14(b) is a front view showing the surface structure 
of the counter Substrate 4 in the liquid crystal display panel 1. 
There is no chip, crack, or the like in the pixel substrate 2, but 
a crack 5 has occurred in the edge of the counter substrate 4, 
and part of the third inspecting conductor 5c is cut. The crack 
C5 is not so large as to extend out of the acceptance area 41, 
and thus the fourth inspecting conductor 5d is not cut. 
I0131 With the liquid crystal display panel 1 shown in FIG. 
14, as a result of the resistance inspection process performed 
by applying a voltage to the inspecting pads 9a, 9b, 9c, and 9d 
connected to the two ends of the first, second, third, and fourth 
inspecting conductors 5a, 5b, 5c, and 5d, the third inspecting 
conductor 5c is found to be cut while the other inspecting 
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conductors are not found to be cut. Based on this, it can be 
judged that the pixel Substrate 2 has no crack or the like and 
thus is non-defective, and it can be assumed that the cut of the 
third inspecting conductor 5c has been caused by a crack that 
will lead to a large break or by a minute chip of an acceptable 
S17C. 

0132. Thus, in a case in which one of the third and fourth 
inspecting conductors 5c and 5d is found to be cut, it is 
necessary for visual inspection to be performed to find out the 
cause of the cut after the resistance inspection before judging 
that the liquid crystal display panel 1 is non-defective. Here, 
in a case in which, as a result of the visual inspection, the 
crack C6 is found to be a crack that will lead to a large break 
of the Substrate, the liquid crystal display panel is judged as 
defective. 
0.133 FIG. 15(a) is a front view showing the surface struc 
ture of the pixel substrate 2 in the liquid crystal display panel 
1, and FIG. 15(b) is a front view showing the surface structure 
of the counter Substrate 4 in the liquid crystal display panel 1. 
A crack C7 that will lead to a large break in the future has 
occurred in the edge of the pixel substrate 2 and part of the 
first inspecting conductor 5a is cut. The crack C7 is not so 
large as to extend out of the acceptance area 21, and thus the 
second inspecting conductor 5b is not cut. 
0134. A chip C8 has occurred in the edge of the counter 
Substrate 4, and part of the third inspecting conductor 5c is 
cut. The chip C8 is not so large as to extend out of the 
acceptance area 41, and thus the fourth inspecting conductor 
5d is not cut. 
0135 With the liquid crystal display panel 1 shown in FIG. 
15, as a result of the resistance inspection process performed 
by applying a voltage to each of the inspecting pads 9a, 9b, 9c, 
and 9d connected to the two ends of the first, second, third, 
and fourth inspecting conductors 5a, 5b, 5c, and 5d, respec 
tively, the first and third inspecting conductors. 5a and 5c are 
found to be cut while the other inspecting conductors arc not 
found to be cut. Based on this, it can be assumed that the cut 
of the first inspecting conductor 5a in the pixel substrate 2 has 
been caused by a crack that will lead to a large break in the 
future or by a minute chip of an acceptable size, and it can be 
assumed that the cut of the third inspecting conductor 5c in 
the counter substrate 4 has been caused by a crack that will 
lead to a large break in the future or by a minute chip of an 
acceptable size. 
0136. Thus, in a case in which one of the first and second 
inspecting conductors 5a and 5b in the pixel substrate 2 is 
found to be cut, or in a case in which one of the third and 
fourth inspecting conductors 5c and 5d in the counter sub 
strate 4 is found to be cut, it is necessary for visual inspection 
to be performed to find out the cause of the cut after the 
resistance inspection before judging that the liquid crystal 
display panel 1 is non-defective. Here, even in a case in 
which, as a result of the visual inspection, the chip C8 occur 
ring in the edge of the counter Substrate 4 is found to be a chip 
having an acceptable size and a shape that will not lead to a 
large break of the substrate, if the crack C7 in the pixel 
substrate 2 is found to be a crack that will lead to a large break 
of the substrate in the future, the liquid crystal display panel 
is judged as defective. 
0137 Thus, in a case in which both the first and second 
inspecting conductors are found to be cutor in which both the 
third and fourth inspecting conductors are found to be cut, the 
liquid crystal display panel is judged as defective, without 
performing visual inspection. In a case in which none of the 
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first to fourth inspecting conductors is found to be cut, the 
liquid crystal display panel is judged as non-defective, with 
out performing visual inspection. In a case in which the first 
or second inspecting conductor is found to be cut, visual 
inspection is performed with respect to the pixel substrate 2 
alone to find out the cause of the cut, and then the liquid 
crystal display panel is evaluated. In a case in which the third 
or fourth inspecting conductor is found to be cut, visual 
inspection is performed with respect to the counter Substrate 
4 alone to find out the cause of the cut, and then the liquid 
crystal display panel is evaluated. 
0.138. Thus, liquid crystal display panels can be inspected 
more efficiently by first finding liquid crystal display panels 1 
that can be judged as defective or non-defective by using 
resistance inspection, and then performing visual inspection 
with respect to liquid crystal display panels that cannot be 
judged as non-defective by the resistance inspection alone. 

Third Embodiment 

0.139 Next, a description will be given of a liquid crystal 
display panel 1 of a third embodiment of the present inven 
tion. Parts common to those in the above described first and 
second embodiments are identified by the same reference 
numbers, and descriptions thereof will be omitted. The liquid 
crystal display panel 1 of this embodiment also has a configu 
ration similar to the configuration of the liquid crystal display 
panel 1 of the first embodiment, that is, it is an active-matrix 
liquid crystal display panel configured such that a counter 
substrate 4 is disposed so as to face a pixel substrate 2 and 
liquid crystal 3 is sealed between the substrates 2 and 4. 
0140 FIG. 16 is a front view of the surface structure of the 
pixel substrate 2 in the liquid crystal display panel 1. The 
liquid crystal display panel of the present invention is manu 
factured by dividing an insulating Substrate along a division 
line 13, and the division line 13 becomes an edge of the liquid 
crystal display panel 1. On an insulating Substrate 15, a dis 
play area 30 is formed in which a plurality of Scanning lines 
6 and a plurality of data lines 7 are provided to intersect each 
other. In the display area 30, at each one of intersections 
between the plurality of scanning lines 6 and the plurality of 
data lines 7, there are formed a pixel electrode and a switching 
device for driving the pixel electrode. In performing display 
on the liquid crystal display panel, potentials are selectively 
written to the pixel electrodes from the scanning lines 6 and 
the data lines 7, liquid crystal between a pixel electrode and a 
counter electrode 4 is modulated by a voltage difference 
between the pixel electrode and the counter electrode 4, and 
thereby a display pattern is formed in the display area 30. The 
scanning lines 6 and the data lines 7 are connected to elec 
trode terminals (not illustrated), an area of the counter sub 
strate facing the electrode terminals is separated from the 
display area of the liquid crystal display pane, and the elec 
trode terminals are exposed to the outside and electrically 
connected to driving ICs (not shown). 
0.141. Here, in the manufacturing process of the liquid 
crystal display panel 1, the insulating Substrate 15 is typically 
divided after it is scribed along the division line 13 with a 
cutting member such as a wheel cutter (hereinafter, “wheel 
cutter'). In a case in which a division position at which the 
insulating substrate 15 is divided is formed deviating so much 
from the division line 13 that it is out of a predetermined area, 
the liquid crystal display panel is judged as deflective. As a 
basis for judgment of whether or not the division position is 
acceptable, a predetermined acceptance area is provided out 
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side the division line 13. That is, unless a scribe position is 
formed out of an outer edge 14 of the acceptance area, the 
liquid crystal display panel is judged as non-defective. 
0142. In the pixel substrate-side insulating substrate 15 of 
the liquid crystal display panel 1 of this embodiment, a fifth 
inspecting conductor 5e is laid along the outer edge 14 of the 
acceptance area, and the fifth inspecting conductor 5e is con 
nected to a first inspecting conductor near an intersection at 
which division lines 13 in a longitudinal direction and in a 
lateral direction intersect each other. The fifth inspecting con 
ductor Se is connected to inspecting pads 9e and 9e pro 
vided inside the division line 13 on the pixel substrate 2. 
0143. As a result, in a case in which the insulating sub 
strate 15 is divided along the predetermined division line 13 
inside the outer edge 14 of the acceptance area, the fifth 
inspecting conductor Se is cut together with the insulating 
substrate 15. On the other hand, when the insulating substrate 
15 is divided at a position outside the outer edge 14 of the 
acceptance area, the fifth inspecting conductor 5e is not cut. 
0144. Here, since the dividing process of the liquid crystal 
display panel includes the scribing along the division lines 13 
of longitudinal and lateral directions, deviation of division 
position occurs independently in each of the division lines 13 
of the longitudinal and lateral directions. 
0145 FIG. 17 is a plan view showing the surface structure 
of the pixel substrate 2 in the liquid crystal display panel 1 of 
this embodiment after division. In FIG.17(a), the liquid crys 
tal display panel 1 is cut off along the division lines 13 in the 
longitudinal and lateral directions, and in FIG. 17(b), the 
liquid crystal display panel 1 is cut off along the division line 
in the longitudinal direction, but in the lateral direction, it is 
cut offalong a line outside the outer edge 14 of the acceptance 
aca. 

0146. As is clear from comparison between FIG. 16 and 
FIG. 17(a), in the pixel substrate 2 cut off along the division 
line 13, the fifth inspecting conductor 5e is cut when the 
insulating substrate 15 is divided at positions where it is 
connected to the fifth inspecting pads 9e and 9e and at a 
position where it is connected to the first inspecting conductor 
5. 

0147 Thus, a cut is detected as a result of resistance 
inspection performed by applying a Voltage to the fifth 
inspecting pad 9e and to a first inspecting pad 9a that are 
connected to inspecting conductors laid along the same direc 
tion to inspect the fifth inspecting conductor 5e for a cut. This 
shows that the insulating substrate 15 has been divided within 
the acceptance area in the lateral direction. In the same fash 
ion, a cut is detected in the fifth inspecting conductor 5e as a 
result of resistance inspection performed by applying a Volt 
age to the fifth inspecting pad 9e and to a first inspecting pad 
9a, and this shows that the insulating substrate 15 has been 
divided within the acceptance area in the longitudinal direc 
tion. Thus, by performing resistance inspection, the liquid 
crystal display panel 1 shown in FIG. 17(a) can be judged as 
non-defective with respect to which division positions are 
fanned within the acceptance area. 
0148. On the other hand, as is clear from comparison 
between FIG. 16 and FIG. 17(b), the pixel substrate 2 shown 
in FIG. 17(b) is cut off along the division line 13 in the 
longitudinal direction, and the fifth inspecting conductor 5e is 
cut when the insulating substrate 15 is divided at a position 
where it is connected to the fifth inspecting pad 9e and at a 
position where it is connected to the first inspecting conductor 
5a. Thus, a cut is detected as a result of resistance inspection 
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performed by applying a Voltage to the fifth inspecting pad 
9e and to a first inspecting pad 9a connected to inspecting 
conductors laid along the same direction to inspect the fifth 
inspecting conductor 5e for a cut. Thus, the results of the 
resistance inspection show that the insulating Substrate 15 is 
divided within the acceptance area in the longitudinal direc 
tion. 

014.9 The pixel substrate 2 is cut offin the lateral direction 
not along the division line 13 but out of the outer edge 14 of 
the acceptance area, and thus the insulating Substrate 15 is 
divided with the fifth inspecting conductor 5e remaining con 
nected to the fifth inspecting pad 9e and to the first inspecting 
conductor 5a. Thus, no cut is detected as a result of resistance 
inspection performed by applying a Voltage to the fifth 
inspecting pad 9e and to the first inspecting pad 9a to 
inspect the fifth inspecting conductor 5e for a cut. Thus, it can 
be assumed that the insulating substrate 15 is cut out of the 
outer edge 14 of the acceptance area in the lateral direction, 
and the liquid crystal display panel can be judged as defective. 
0150. Thus, by performing resistance inspection by apply 
ing a voltage to the first and fifth inspecting pads 9a and 9e to 
inspect the fifth inspecting conductor 5e for a cut, it can be 
judged whether or not the insulating substrate 15 is divided 
out of the outer edge 14 of the acceptance area, and the liquid 
crystal display panel can be evaluated. 
0151. The first inspecting conductor 5a is laid along the 
division line 13 that is to be the edge of the pixel substrate 2, 
and a second inspecting conductor 5b is laid inside the first 
inspecting conductor 5a. Like those shown in the above 
described first embodiment, the first and second inspecting 
conductors. 5a and 5b are provided for the purpose of detect 
ing a crack or a chip that may occur on part of the edge of the 
pixel substrate 2 along the division line 13 in the manufac 
turing process of the liquid crystal display panel. 
0152 The second inspecting conductor 5b is laid along an 
edge of the acceptance area 21 (the shaded area in the figure) 
that is provided as a basis for judging whether or not a chip 
occurring in the edge of the pixel Substrate 2 is acceptable. 
Thus, in a case in which a chip has occurred to extend out of 
the acceptance area 21, the second inspecting conductor 5b is 
easily cut, and thus, based on a result of resistance inspection 
performed by applying a Voltage to the inspecting pad 9b 
connected each end of the second inspecting conductor 5b, it 
can be assumed that a crack or a chip extending out of the 
acceptance area 21 has occurred in the pixel Substrate 2. 
0153. As described above, in the inspecting method for 
inspecting the liquid crystal display panel 1 according to this 
embodiment, resistance inspection is first performed by 
applying a Voltage to the first inspecting pad 9a and to the fifth 
inspecting pad 9e each corresponding to a division-line direc 
tion, and in a case in which the fifth inspecting conductor 5e 
is found not to be cut at least in one division-line direction, the 
division position is judged to be unacceptably deviated, and 
the liquid crystal display panel 1 isjudges as defective. On the 
other hand, in a case in which the fifth inspecting conductor 
5e is found to be cut in all the division-line directions, devia 
tion of the division position is judged to be within the accep 
tance area, and Subsequently, resistance inspection is per 
formed with respect to the first and second inspecting 
conductors 5a and 5b, in the same manner as in the liquid 
crystal display panel-inspecting method of the first embodi 
ment. As a result, in a case in which both the first inspecting 
conductor 5a and the second inspecting conductor 5b are 
found to be cut, the pixel substrate 2 can be judged as defec 
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tive, without performing visual inspection, and in a case in 
which neither the first inspecting conductor 5a nor the second 
inspecting conductor 5b is found to be cut, it can be assumed 
that there is no crack, chip, or break occurring in the pixel 
Substrate 2, and the pixel Substrate 2 can be judged as non 
defective, without performing visual inspection. 
0154) In a case in which one of the first and second inspect 
ing conductors 5a and 5b is found to be cut, since whether the 
pixel substrate 2 is defective or non-defective cannot be 
judged by the resistance inspection alone, it needs to be 
judged after visual inspection is performed to find out the 
cause of the cut. 

0155 Incidentally, although the counter substrate 4 in the 
liquid crystal display panel 1 of this embodiment is not pro 
vided with third and fourth inspecting conductors 5c and 5d, 
it is possible to provide third and fourth inspecting conductors 
5c and 5d on the counter substrate 4 as shown in the second 
embodiment so as to add to the inspecting process an inspect 
ing process for detecting a crack, a chip, or a break in the 
counter Substrate 4. 

0156 Whether or not the insulating substrate of the 
counter substrate 4 is cut off outside the outer edge of an 
acceptance area can be judged based on a result of resistance 
inspection performed by applying a Voltage to an inspecting 
pad in the same manner as performed with respect to the 
above-described fifth inspecting conductor 5e with the fol 
lowing configuration; that is, a predetermined acceptance 
area is provided outside a division line in the counter substrate 
4, an inspecting conductor is provided along the outer edge of 
the acceptance area, the inspecting conductor is drawn out to 
the inside of the division line on the counter substrate to be 
connected to inspecting pads on the pixel Substrate 2 via a 
transfer electrode laid between the pixel and counter sub 
strates 2 and 4 when they are attached to each other. The 
inspecting method here can be performed following the same 
procedure as described above. 
0157. It is preferable that the fifth inspecting conductor 5e, 
the first inspecting conductor 5a, and the second inspecting 
conductor 5b beas thin as possible, and they can beformed by 
patterning in a predetermined shape together with the inspect 
ing pads 9a, 9b, and 9e when conductors such as the data lines 
7 and the scanning lines 6 on the pixel substrate 2 are formed. 
0158 Incidentally, although, with the liquid crystal dis 
play panel 1 of this embodiment, the insulating substrate 15 is 
cut off along the division line 13 laid along two sides, this is 
not meant to limit the present invention, and the technical 
Scope of this invention also includes cases in which the insu 
lating substrate 15 is cutoffalong a division line 13 laid along 
one side, three sides, or four sides. It is also possible to detect 
a chip or a break occurring in a corner of the liquid crystal 
display panel 1 by using inspecting pads 9a, 9a, 9b, and 
9b. 
0159. The present invention is, however, by no means 
limited to the above-described embodiments, allowing vari 
ous modifications within the technical spirit and scope of the 
present invention, and embodiments obtained by appropri 
ately combining technical means disclosed in different 
embodiments with each other are also included in the techni 
cal scope of the present invention. For example, a liquid 
crystal display panel can be regarded as one according to the 
present invention if it has at least one of the first, second, third, 
fourth, and fifth inspecting conductors 5a, 5b, 5c, 5d, and 5e 
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provided either on the pixel substrate 2 or on the counter 
substrate 4 described in the above embodiments. 

INDUSTRIAL APPLICABILITY 

0160 The present invention is applicable to a liquid crys 
tal display devices, and can be used in liquid crystal displays 
using such liquid crystal display devices. 

1. A liquid crystal display panel, comprising: 
a pixel substrate in which a plurality of pixel electrodes and 

Switching devices for Switching the pixel electrodes are 
provided on an insulating Substrate; 

a counter substrate in which a counter electrode is provided 
on an insulating Substrate; and 

a liquid crystal layer held between the pixel substrate and 
the counter Substrate, 

wherein 
a first inspecting conductor is laid along an edge of the 

pixel Substrate, and 
wherein 
resistance inspection is performed with respect to the first 

inspecting conductor by using a first inspecting pad elec 
trically connected to each end of the first inspecting 
conductor to thereby detect a crack or a chip occurring in 
the edge of the pixel substrate. 

2. The liquid crystal display panel of claim 1, 
wherein 
a second inspecting conductor is laid along an inner edge of 

an acceptance area provided to have a predetermined 
width inward from the edge of the pixel substrate, and 

wherein 
resistance inspection is performed with respect to the sec 

ond inspecting conductor by using a second inspecting 
pad electrically connected to each end of the second 
inspecting conductor to there by detect a crack or a chip 
occurring in the edge of the pixel Substrate. 

3. The liquid crystal display panel of claim 1, 
wherein 
a third inspecting conductor is laid along an edge of the 

counter Substrate, and 
wherein 
resistance inspection is performed with respect to the third 

inspecting conductor by using a third inspecting pad 
electrically connected to each end of the third inspecting 
conductor to thereby detect a crack or a chip occurring in 
the edge of the counter substrate. 

4. The liquid crystal display panel of claim 3, wherein the 
third inspecting pad is provided on the pixel Substrate. 

5. The liquid crystal display panel of claim 3, 
wherein 
a fourth inspecting conductor is laid along an inner edge of 

an acceptance area provided to have a predetermined 
width inward from the edge of the counter substrate, and 

wherein 
resistance inspection is performed with respect to the 

fourth inspecting conductor by using a fourth inspecting 
pad electrically connected to each end of the fourth 
inspecting conductor to thereby detect a crack or a chip 
occurring in the edge of the counter Substrate. 

6. The liquid crystal display panel of claim 5, wherein the 
fourth inspecting pad is provided on the pixel Substrate. 
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7. The liquid crystal display panel of claim 1 obtained by 
dividing the insulating Substrate along a division line, 

wherein 
a fifth inspecting conductoris laid along an outer edge of an 

acceptance area provided to have a predetermined width 
outward from the division line in the insulating substrate 
of the pixel substrate, 

wherein 
the fifth inspecting conductor is connected to the first 

inspecting conductor near a division-line intersection, 
wherein 
a fifth inspecting pad electrically connected to each end of 

the fifth inspecting conductor is provided inside the divi 
sion line, and 

wherein 
resistance inspection is performed with respect to resis 

tance between the fifth and first inspecting conductors 
by using the fifth and first inspecting pads to thereby 
detect division performed deviating outward from the 
division line. 

8. An inspecting method for inspecting the liquid crystal 
display panel of claim 1, comprising: 

a resistance inspection process in which a Voltage is 
applied to at least one of the first and second inspecting 
conductors; and 

an optical inspection process by visual inspection, 
wherein, 
in the resistance inspection process, the liquid crystal dis 

play panel is evaluated in terms of defection level to 
judge whether or not the optical inspection process is to 
be performed. 

9. The liquid crystal display panel of claim 2, wherein 
a third inspecting conductor is laid along an edge of the 

counter Substrate, and 
wherein 
resistance inspection is performed with respect to the third 

inspecting conductor by using a third inspecting pad 
electrically connected to each end of the third inspecting 
conductor to thereby detect a crack or a chip occurring in 
the edge of the counter substrate. 

10. The liquid crystal display panel of claim 9, wherein the 
third inspecting pad is provided on the pixel Substrate. 
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11. The liquid crystal display panel of claim 9. 
wherein 
a fourth inspecting conductor is laid along an inner edge of 

an acceptance area provided to have a predetermined 
width inward from the edge of the counter substrate, and 

wherein 
resistance inspection is performed with respect to the 

fourth inspecting conductor by using a fourth inspecting 
pad electrically connected to each end of the fourth 
inspecting conductor to thereby detect a crack or a chip 
occurring in the edge of the counter Substrate. 

12. The liquid crystal display panel of claim 11, wherein 
the fourth inspecting pad is provided on the pixel Substrate. 

13. The liquid crystal display panel of claim 2 obtained by 
dividing the insulating Substrate along a division line, 

wherein 
a fifth inspecting conductoris laid alongan outer edge of an 

acceptance area provided to have a predetermined width 
outward from the division line in the insulating substrate 
of the pixel substrate, 

wherein 
the fifth inspecting conductor is connected to the first 

inspecting conductor near a division-line intersection, 
wherein 
a fifth inspecting pad electrically connected to each end of 

the fifth inspecting conductor is provided inside the divi 
sion line, and 

wherein 
resistance inspection is performed with respect to resis 

tance between the fifth and first inspecting conductors 
by using the fifth and first inspecting pads to thereby 
detect division performed deviating outward from the 
division line. 

14. An inspecting method for inspecting the liquid crystal 
display panel of claim 2, comprising: 

a resistance inspection process in which a Voltage is 
applied to at least one of the first and second inspecting 
conductors; and 

an optical inspection process by visual inspection, 
wherein, 
in the resistance inspection process, the liquid crystal dis 

play panel is evaluated in terms of defection level to 
judge whether or not the optical inspection process is to 
be performed. 
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