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7) ABSTRACT

Aliquid crystal display of the present invention comprises a
display portion having two opposed insulating substrates (an
electrode substrate (1) and an opposed substrate 2) holding
a liquid crystal layer to form a plurality of display elements,
wires (3a) formed on at least one of the insulating substrates,
for supplying signals to the plurality of display elements, a
driver LSI (6) provided in a peripheral portion of the
insulating substrate, being connected to terminals of the
wires (3a, 3b) to drive a plurality of display elements, and
a conductive film pattern portion formed on the wires (34)
in the peripheral portion of the insulating substrate with a
first insulating layer interposed therebetween. With this
constitution, a liquid crystal display which allows inspection
of output signals of the driver LSI in a failure analysis,
without extending wires or exposing electrode portions
connected to the wires and a method of inspecting the liquid
crystal display are provided.
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LIQUID CRYSTAL DISPLAY AND METHOD OF
INSPECTING THE SAME

BACKGROUND OF THE INVENTION

[0001]

[0002] The present invention relates to a liquid crystal
display and a method of inspecting the same, and more
particularly to a liquid crystal display provided with a driver
LSI for driving display elements and a method of inspecting
the same.

[0003]

[0004] In terms of size-reduction and cost-reduction, in
many cases, a COG (Chip On Glass) method is adopted in
a liquid crystal display, where bumps of a driver LSI are
directly connected to electrode terminals of wires provided
on a glass substrates. In the liquid crystal display adopting
the COG method or the like, when a display failure such as
a line defect is found, it is necessary to judge whether the
cause of failure lies in the driver LSI or in the wire.

[0005] Since the wires are covered with an insulating layer
except terminals connected to the bumps of the driver LS,
however, it has not been easy to investigate the cause of
display failure. Then, as a solving means, for example, a
means disclosed in Patent Document 1, Japanese Patent
Application Laid Open Gazette No. 2000-321591, has been
suggested. In Patent Document 1, an output-side wire con-
nected to the driver LSI on board is extended, passing
through the lower part of the driver LSI. An electrode
portion is formed in the extended output-side wire in the
vicinity of an end of a panel, i.e., in an outer portion of the
long side of the driver LSI, and check of connection of the
driver LSI and check of waveform are performed by using
this electrode, to thereby investigate the cause of display
failure.

1. Field of the Invention

2. Description of the Background Art

[0006] In the case of connection shown in Patent Docu-
ment 1, since it is necessary to place an input-side wire
connected to the driver ST at a position where the input-side
wire does not intersect the output-side wire, the input-side
wire should be necessarily connected to a short side of the
driver LSI. The shortest-distance connection could have
been achieved since the input-side wire is originally con-
nected to a long side of the driver LSI opposite to its long
side to which the output-side wire is connected. When the
input-side wire is extended, going around the output-side
wire, and connected to the short side of the driver LSI, the
input-side wire is routed long and this increases wire resis-
tance and disadvantageously causes deterioration of input
signals and power supply.

[0007] Further, as shown in Patent Document 1, the elec-
trode portion formed in the extended output-side wire is
always exposed. When there is an exposed electrode, this
causes a problem of inducing corrosion of wires.

SUMMARY OF THE INVENTION

[0008] Tt is an object of the present invention to provide a
liquid crystal display which allows inspection of output
signals and output waveforms of a driver LSI in a failure
analysis, without extending wires or exposing electrode
portions connected to the wires, and a method of inspecting
the liquid crystal display.
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[0009] The present invention is intended for a liquid
crystal display. According to an aspect of the present inven-
tion, the liquid crystal display includes a display portion,
wires, a driver LSI and a conductive film pattern portion.
The display portion has two opposed insulating substrates
holding a liquid crystal layer to form a plurality of display
elements. The wires are formed on at least one of the
insulating substrates, for supplying signals to the plurality of
display elements. The driver LS is provided in a peripheral
portion of the insulating substrate, being connected to ter-
minals of the wires to drive the plurality of display elements.
The conductive film pattern portion is formed on the wires
positioned in the peripheral portion of the insulating sub-
strate with a first insulating layer interposed therebetween.

[0010] In the liquid crystal display of the present inven-
tion, since the conductive film pattern portion is provided on
the wires positioned in the peripheral portion of the insu-
lating substrate with the first insulating layer interposed
therebetween, it is possible to provide terminals used for
investigating the cause of failure without extending the
wires or exposing electrode portions connected to the wires
and this produces an effect of making it possible to easily
inspect an output signal or an output waveform of the driver
LSI only by welding a predetermined portion with a laser in
a failure analysis.

[0011] According to another aspect of the present inven-
tion, the liquid crystal display includes a display portion,
wires and a driver LSI. The display portion has two opposed
insulating substrates holding a liquid crystal layer to form a
plurality of display elements. The wires are formed on at
least one of the insulating substrates, for supplying signals
to the plurality of display elements. The driver LSI is so
provided on the insulating substrate as to be connected to
input terminals of the wires, for driving the plurality of
display elements. Further, each of the wires includes a
measurement pattern portion provided in a peripheral por-
tion of the insulating substrate, for measuring a signal
flowing in each of the wires. The measurement pattern
portion is covered with a first insulating layer.

[0012] In the liquid crystal display of the present inven-
tion, since the measurement pattern portion covered with the
first insulating layer is provided on each of the wires
positioned in the peripheral portion of the insulating sub-
strate, it is possible to provide terminals used for investi-
gating the cause of failure without extending the wires or
exposing electrode portions connected to the wires and this
produces an effect of making it possible to easily inspect an
output signal or an output waveform of the driver LSI only
by welding a predetermined portion with a laser in a failure
analysis.

[0013] These and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1is a plan view showing an electrode termi-
nal portion of a liquid crystal display in accordance with a
first preferred embodiment of the present invention,
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[0015] FIGS.2 and 3 are cross sections each showing the
electrode terminal portion of the liquid crystal display in
accordance with the first preferred embodiment of the
present invention;

[0016] FIG. 4 is an assembly diagram of the liquid crystal
display in accordance with the first preferred embodiment of
the present invention;

[0017] FIG. 5 is a plan view showing a state of the
electrode terminal portion after laser radiation in the liquid
crystal display in accordance with the first preferred embodi-
ment of the present invention,

[0018] FIG. 6 is a cross section showing the state of the
electrode terminal portion after laser radiation in the liquid
crystal display in accordance with the first preferred embodi-
ment of the present invention,

[0019] FIGS. 7 to 9 are plan views each showing the
electrode terminal portion of the liquid crystal display in
accordance with the first preferred embodiment of the
present invention; and

[0020] FIG. 10 is a cross section showing an electrode
terminal portion of a liquid crystal display in accordance
with a second preferred embodiment of the present inven-
tion.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The First Preferred Embodiment

[0021] The preferred embodiments of the present inven-
tion will be discussed below, referring to the drawings. FIG.
1 is a plan view showing an electrode terminal portion of a
liquid crystal display in accordance with the first preferred
embodiment of the present invention. First, brief description
will be made on a structure of the liquid crystal display. The
liquid crystal display comprises a display portion having two
opposed insulating substrates (e.g., glass substrates), i.c., an
electrode substrate 1 and an opposed substrate 2, which hold
a liquid crystal layer therebetween to form a plurality of
liquid crystal display elements. Though not shown, on the
electrode substrate 1 in the display portion, a plurality of
gate wires and a plurality of source wires are provided and
near the intersection of these wires, thin film transistors
serving as switching elements are arranged. And pixel
electrodes and the like which are connected to the thin film
transistors are arranged in matrix (not shown).

[0022] On the opposed substrate 2 of the display portion
formed are a counter electrode formed of transparent con-
ductive film, a colored filter for color display, a black matrix
placed between pixels and the like (all are not shown). The
electrode substrate 1 and the opposed substrate 2 are super-
imposed on each other with a liquid crystal layer and a
spacer interposed therebetween and sealed by a sealing
material. Further, on part of the electrode substrate 1 which
is positioned in an outer portion of the display portion
(hereinafter, referred to as a peripheral portion of the elec-
trode substrate 1), an electrode terminal portion is formed
and a driver LSI 6 serving as a driving [C for driving liquid
crystal display elements is mounted in the COG manner.

[0023] In FIG. 1, a plurality of output-side wires 3a are
provided in the peripheral portion of the electrode substrate
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1. This output-side wire 3« is connected to a source wire
formed on the electrode substrate 1 of the display portion, to
supply a signal from the driver I.ST 6 to a thin film transistor.
On the other hand, a plurality of input-side wires 3b are
provided in an area from an end portion of the electrode
substrate 1 (the lower side of FIG. 1) to the driver LSI 6.
This input-side wire 3b supplies a signal or a power required
for the driver LSI 6.

[0024] The liquid crystal display of the first preferred
embodiment adopts the COG method as shown in FIG. 1.
Therefore, on the output-side wire 3¢ and the input-side wire
3b, electrode terminals 5a and 5b are provided, respectively,
to be connected to bumps (not shown) formed on the driver
LSI 6. Further, on the input-side wire 3b, an electrode
terminal Sc for external input is provided on a side opposite
to the side connected to the driver LSI 6. Furthermore, in the
liquid crystal display of the first preferred embodiment,
measurement pattern portions 4 for inspecting output signals
of the driver LSI 6 are provided in the output-side wires 3a.

[0025] Each of the measurement pattern portions 4 is
formed to be wider than the width of the output-side wire 3a
and the measurement pattern portions 4 are arranged in a
staggered manner to ensure a distance between adjacent
measurement pattern portions 4. On the measurement pat-
tern portions 4, a conductive film pattern portion 7 is
provided with an insulating layer (not shown) interposed
therebetween. The conductive film pattern portion 7 of FIG.
1 is formed of an ITO (Indium Tin Oxide). Further, the
conductive film pattern portion 7 extends across a plurality
of output-side wires 3a which are connected to the same
driver LSI 6.

[0026] Next, detailed discussion will be made on the
electrode terminal portion. FIG. 2 is a cross section showing
the electrode terminal portion of FIG. 1 taken along the
section A-B. The electrode terminal portion of FIG. 2 is an
electrode terminal portion on the side of source wire. A gate
insulating film 8 is layered on the peripheral portion of the
electrode substrate 1 shown in FIG. 2 and on this gate
insulating film 8, the output-side wire 3a and the input-side
wire 3b are formed. An electrode terminal 5a which joins to
an output bump 6a of the driver LSI 6 is provided at a tip
portion of the output-side wire 3a and the measurement
pattern portion 4 is provided at the center of the output-side
wire 3a. A protection film 9 which is an insulating layer is
provided on the output-side wire 3a and the conductive film
pattern portion 7 formed of an ITO is provided on the
protection film 9 immediately above the measurement pat-
tern portion 4.

[0027] On the other hand, an electrode terminal 5b which
joins to an input bump 6b of the driver LSI 6 is provided at
a tip portion of the input-side wire 35 on the side of the
opposed substrate 2, and an electrode terminal Sc¢ for exter-
nal input is provided at the other tip portion. On the driver
LSI 6, a plurality of bumps 6a and 6b are provided.
Therefore, it is necessary to closely arrange the electrode
terminals S and 5b as many as the bumps 6a and 6 in the
peripheral portion of the electrode substrate 1 and these
electrode terminals Sa and 5b constitute an electrode termi-
nal block.

[0028] Next, a method of manufacturing the liquid crystal
display of the first preferred embodiment will be discussed.
Particularly, a method of manufacturing the electrode sub-
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strate 1 will be discussed below. First, a metal film such as
Cr, Al, Ta, Ti or Mo, or an alloy film formed mainly of the
above metal component is formed on a transparent insulat-
ing substrate such as no alkali glass (e.g., AN635 as a trade
name) by sputtering and a pattern is formed by photolithog-
raphy, to thereby form a gate electrode, the gate wire of the
display portion, the gate wire of the electrode terminal
portion and the like at the same time.

[0029] Next, an SiN film, for example, is formed by a
plasma CVD method to form the gate insulating film.
Subsequently, an amorphous Si to become a channel layer
and an N*-type amorphous Si to become a contact layer are
connected onto the gate electrode, the gate wire and the gate
insulating film. After the film formation, a pattern is formed
by photolithography to form a thin film transistor for driving
liquid crystal display elements of the display portion. Then,
a metal film such as Cr, Al, or Mo, or an alloy film formed
mainly of the above metal component is formed thereon and
a pattern is formed by photolithography, to thereby form a
drain electrode, a source electrode, the source wire of the
display portion, the source wire of the electrode terminal
portion and the like at the same time.

[0030] Next, in order to prevent a DC component from
being applied to the liquid crystal layer, an SiN film or the
like is formed by the plasma CVD method, to form the
protection film. After that, the insulating film on the elec-
trode terminals of the gate wire and the source wire is
removed. Finally, an ITO is formed by sputtering and a
pattern is formed by photolithography, to thereby form the
pixel electrode. At the same time, an ITO is also formed on
the electrode terminals of the gate wire and the source wire
in the electrode terminal portion. By forming this ITO, the
electrode terminals formed of wire material such as Cr or Al
are not exposed, so as not to prevent formation of an oxide
film on the electrode terminals and conduction failure with
external input. Through the above manufacturing process,
the electrode substrate 1 of the liquid crystal display of the
first preferred embodiment is completed. A method of manu-
facturing the opposed substrate 2, an assembly process
where the electrode substrate 1 and the opposed substrate 2
are superimposed and adhered to each other and liquid
crystal is injected thereinto, and the like are not discussed
herein.

[0031] Next, a method of mounting the driver LSI 6 on the
electrode substrate 1 will be discussed, referring to FIG. 3.
First, on the electrode terminals 5a and 5b formed in the
peripheral portion of the electrode substrate 1 of FIG. 3, an
ACF (Anisotropic Conductive Film) 11 is adhered. Subse-
quently, a plurality of bumps 6a and 6b formed of Au on a
back surface of the driver LSI 6 and the electrode terminals
5a and 5b are aligned with high accuracy and then thermal
compression bonding is performed by using a heating and
pressing tool. The bonding is performed under a condition,
e.g., where the heating temperature is 170° to 200° C., the
time is 10 to 20 seconds and the pressure is 30 to 100 Pa.
Through the thermal compression bonding, the bumps 64
and 6b and the electrode terminals Sa and 5b are brought
into conduction, respectively, with conductive particles 11a
of the ACF 11 between the output bump 6a of the driver LSI
6 and the electrode terminal 5@ and between the input bump
6D and the electrode terminal 5b. In other words, by the
thermal compression bonding with the ACF 11, the driver
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LSI 6 is electrically connected to the electrode terminals 5a
and 5b of the liquid crystal display.

[0032] In the ACF 11, an insulative epoxy resin 11b is
present around the conductive particles 11 in the horizontal
direction, to thereby ensure insulation. Subsequently, con-
nection between an FPC (Flexible Printed Circuit) 10 for
connection of external input and the electrode terminal Sc¢
for external input is also established by using the ACF 11.
The FPC 10 is constituted of a polyimide film having a
thickness of about 30 to 70 1 m, a copper foil 10a having a
thickness of 8 to 251 m and a polyimide base solder resist.

[0033] Finally, an insulative coating material 12 is applied
to the electrode terminal portion including the wires 3b
between the driver LSI 6 and the FPC 10. As the coating
material 12, mainly, a silicon resin, an acrylic resin, a
fluorocarbon resin, a polyurethane resin or the like is used
and applied by using a dispenser. The coating material 12 is
applied to the electrode terminal portion, to thereby prevent
corrosion of wires.

[0034] Next, a method of fabricating the liquid crystal
display will be discussed, referring to FIG. 4. In fabrication
of the liquid crystal display of the first preferred embodi-
ment, a liquid crystal panel 16 in which the driver LSI 6 is
mounted on the electrode substrate 1 is placed on a backlight
18 serving as a flat light emitting source and a front frame
17 is fitted thereinto from a front surface side of the liquid
crystal panel 16. The FPC 10 connected to the electrode
substrate 1 is connected to a circuit board 15.

[0035] Next, a method of inspecting a display failure in the
liquid crystal display of the first preferred embodiment will
be discussed. The discussion is made, referring to FIGS. 5
and 6. FIG. 6 is a cross section taken along the section C-D
of the plan view of FIG. 5. In this inspection, first, in the
liquid crystal display panel on which the driver LSI 6 and the
FPC 10 are mounted thereon, a signal generator sequentially
inputs signals to the source wires. A portion of the display
portion where a predetermined video signal is not obtained
after the input of the signal, i.e., an address at which a
display failure such as a line defect occurs, is specified by
the function of the signal generator. In FIG. §, the second
wire 3a from the right side.

[0036] Subsequently, a laser is radiated to a superposed
portion of the measurement pattern portion 4 and the con-
ductive film pattern portion 7 on the wire 3¢ at this address
from a back surface side of the electrode substrate 1, i.e., the
side of the glass substrate. In FIG. 5, a laser imprint 14 is
formed in the measurement pattern portion 4 on the second
wire 3a from the right side. With this laser radiation, the
metal of the measurement pattern portion 4 penetrates the
protection film 9 with heat to come into contact with the
conductive film pattern portion 7 and the measurement
pattern portion 4 and the conductive film pattern portion 7
are thereby short-circuited and electrically connected to each
other. The cross section of FIG. 6 shows a state where the
measurement pattern portion 4 and the conductive film
pattern portion 7 are short-circuited. In order to ensure
conduction, it is preferable that the laser radiation should be
performed several times.

[0037] Though the conductive film pattern portion 7
extends across a plurality of output-side wires 3z in FIG. 1,
the conductive film pattern portion 7 is individually pro-
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vided for each measurement pattern portion 4 as shown in
FIG. 7. By this individual provision of the conductive film
pattern portion 7, even if a plurality of failures occur on a
plurality of wires which are connected to the same driver
LSI 6, it is possible to investigate the cause of failure.

[0038] Further, as shown in FIG. 7, by making the widths
of the measurement pattern portion 4 and the conductive
film pattern portion 7 larger than that of the output-side wire
3a, it is possible to ensure a sufficient radiation area of laser.
Since the laser is radiated from the back surface side of the
electrode substrate 1, the conductive film pattern portion 7
is made larger than the measurement pattern portion 4 for
easy conduction. Furthermore, though not shown, in order to
easily find the measurement pattern portion 4 to be irradiated
with the laser, the conductive film pattern portions 7 may
have a plurality of shapes which are different for each wire.
For example, there may be a case where the conductive film
pattern portions 7 of square shape are provided for the wires
having addresses of 1 to 10 and the conductive film pattern
portions 7 of round shape are provided for the wires having
addresses of 11 to 20.

[0039] After the conduction between the measurement
pattern portion 4 and the conductive film pattern portion 7 is
established by laser radiation, a probe or a needle of a
measuring device such as an oscilloscope or a digital mul-
timeter is brought into contact with the conductive film
pattern portion 7. The measuring device connected to the
conductive film pattern portion 7 measures an output signal
or an output waveform from the driver LSI 6 connected to
a wire having a failure portion, to investigate the cause of
failure.

[0040] Further, in measurement by the measuring device,
since it is thought that the protection film 9 between the
conductive film pattern portion 7 and the measurement
pattern portion 4 might be broken by static electricity, at
least one of a long-range connecting line 19 formed of a
conductive film, a high-resistance silicon film or a bidirec-
tional transistor is provided between the adjacent conductive
film pattern portions 7, as shown in FIG. 8, to cause a short
circuit. In other words, by connecting the adjacent conduc-
tive film pattern portions 7 in a high-resistance state, the
static electricity is taken by a plurality of conductive film
pattern portions 7 to prevent the breakage of the protection
film 9 due to the static electricity.

[0041] As discussed above, in the liquid crystal display of
the first preferred embodiment, since the conductive film
pattern portion 7 is provided on the wires 3a in the periph-
eral portion of the electrode substrate 1 with the protection
film 9 serving as the insulating layer interposed therebe-
tween, it is possible to provide terminals used for investi-
gating the cause of failure without extending the wires or
exposing the electrode portion connected to the wires. Then,
in a failure analysis, by welding a predetermined portion
with a laser, it is possible to easily inspect the output signal
or the output waveform of the driver LSI 6.

[0042] Further, in the liquid crystal display of the first
preferred embodiment, sine the measurement pattern por-
tions 4 are formed in the wires 3a provided immediately
below the conductive film pattern portion 7, it is possible to
easily specify the radiation point in the laser radiation from
the back surface side of the electrode substrate 1 and
therefore possible to improve working efficiency.
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[0043] Furthermore, in the liquid crystal display of the
first preferred embodiment, since the measurement pattern
portions 4 and the conductive film pattern portions 7 are
arranged in a staggered manner, it is possible to make the
measurement pattern portions 4 and the conductive film
pattern portions 7 larger without establishing a short circuit
between adjacent patterns and easily establish conduction
between the measurement pattern portions 4 and the con-
ductive film pattern portions 7. Moreover, since the conduc-
tive film pattern portions 7 can be formed simultaneously
with the formation of the pixel electrodes serving as a
conductive film of the display elements, it is possible to
simplify the manufacturing process and reduce the manu-
facturing cost.

[0044] Though the conductive film pattern portion 7 is
provided on the measurement pattern portions 4 with the
protection film 9 interposed therebetween in the first pre-
ferred embodiment, there may be a case where no conduc-
tive film pattern portion 7 is provided as shown in FIG. 9.
In the failure analysis, however, it is necessary to apply a
conductive material such as silver paste, instead of the
conductive film pattern portion 7, onto the protection film 9
and weld the conductive material and the measurement
pattern portions 4 with a laser.

The Second Preferred Embodiment

[0045] FIG. 10 is a cross section showing an electrode
terminal portion on the gate side in a liquid crystal display
in accordance with the second preferred embodiment of the
present invention. In the peripheral portion of the electrode
substrate 1 of FIG. 10, a plurality of output-side wires 3a
and a plurality of input-side wires 3b which are connected to
a plurality of liquid crystal display elements in the display
portion are arranged. At a tip portion of the output-side wire
34, the electrode terminal S which joins to the output bump
6a of the driver LSI 6 is provided. Further, at the center of
the output-side wire 34, the measurement pattern portion 4
is provided.

[0046] In the second preferred embodiment, a metal pad
portion 13 is further provided on the measurement pattern
portion 4 with the gate insulating film 8 serving as the
insulating layer interposed therebetween. Above the metal
pad portion 13, the conductive film pattern portion 7 of ITO
is provided with the protection film 9 serving as the insu-
lating layer interposed therebetween. In summary, though
the first preferred embodiment has a layered structure con-
sisting of the measurement pattern portion 4, the insulating
layer and the conductive film pattern portion 7 from the
lower side, the second preferred embodiment has a layered
structure consisting of the measurement pattern portion 4,
the insulating layer, the metal pad portion 13, the insulating
layer and the conductive film pattern portion 7 from the
lower side.

[0047] On the other hand, at the tip portion of the input-
side wire 3b, the electrode terminal 55 which joins to the
input bump 6b of the driver LSI 6 is provided. The electrode
terminals 5a and 5b as many as a plurality of bumps 64 and
6b of the driver LSI 6 are needed and these electrode
terminals 5@ and 5b which are closely arranged constitute an
electrode terminal block.

[0048] The manufacturing method of the electrode sub-
strate 1, the mounting method of the driver LSI 6 and the
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fabricating method of the liquid crystal display are the same
as those in the first preferred embodiment and therefore
detailed discussion on these will be omitted. Next, an
inspection method in the case where a display failure occurs
in the liquid crystal display of the second preferred embodi-
ment will be discussed. Basically, the inspection method of
the second preferred embodiment is almost the same as that
of the first preferred embodiment.

[0049] In the inspection, first, in liquid crystal display
panel on which the driver LSI 6 and the FPC 10 are
mounted, the signal generator sequentially inputs signals to
the source wires. A portion of the display portion where a
predetermined video signal is not obtained after the input of
the signal, i.e., an address at which a display failure such as
a line defect occurs, is specified by the function of the signal
generator. Subsequently, a laser is radiated to a superposed
portion of the measurement pattern portion 4, the metal pad
portion 13 and the conductive film pattern portion 7 on the
wire 3a at this address from the back surface side of the
electrode substrate 1, i.e., the side of the glass substrate.

[0050] With this laser radiation, the metals of the mea-
surement pattern portion 4 and the metal pad portion 13
penetrate the protection film 9 with heat to come into contact
with the conductive film pattern portion 7 and the measure-
ment pattern portion 4 and the conductive film pattern
portion 7 are thereby short-circuited and electrically con-
nected to each other. In the second preferred embodiment,
by providing the metal pad portion 13, a larger amount of
metal penetrates the insulating layer with the laser and the
conduction between the measurement pattern portion 4 and
the conductive film pattern portion 7 can be easily estab-
lished. Further, in order to ensure conduction, it is preferable
that the laser radiation should be performed several times.

[0051] After the conduction between the measurement
pattern portion 4 and the conductive film pattern portion 7 is
established by laser radiation, a probe or a needle of a
measuring device such as an oscilloscope or a digital mul-
timeter is brought into contact with the conductive film
pattern portion 7. The measuring device connected to the
conductive film pattern portion 7 measures an output signal
or an output waveform from the driver LSI 6 connected to
a wire having a failure portion, to investigate the cause of
failure.

[0052] Also in the second preferred embodiment, the
conductive film pattern portion 7 may be individually pro-
vided for each measurement pattern portion 4 as shown in
FIG. 7. By this individual provision of the conductive film
pattern portion 7, even if a plurality of failures occur on a
plurality of wires which are connected to the same driver
LSI 6, it is possible to investigate the cause of failure.

[0053] Further, also in the second preferred embodiment,
as shown in FIG. 7, by making the widths of the measure-
ment pattern portion 4 and the conductive film patiern
portion 7 larger than that of the output-side wire 3gq, it is
possible to ensure a sufficient radiation area of laser. Since
the laser is radiated from the back surface side of the
electrode substrate 1, the conductive film pattern portion 7
is made larger than the measurement pattern portion 4 for
easy conduction. Furthermore, though not shown, also in the
second preferred embodiment, in order to easily find the
measurement pattern portion 4 to be irradiated with the laser,
the conductive film pattern portions 7 may have a plurality
of shapes which are different for each wire.
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[0054] Furthermore, also in the second preferred embodi-
ment, in measurement by the measuring device, since it is
thought that the protection film 9 between the conductive
film pattern portion 7 and the measurement pattern portion
4 might be broken by static electricity, at least one of a
long-range connecting line 19 formed of a conductive film,
a high-resistance silicon film or a bidirectional transistor is
provided between the adjacent conductive film pattern por-
tions 7, as shown in FIG. 8, to cause a short circuit.

[0055] As discussed above, in the second preferred
embodiment, since the metal pad portion 13 and the pro-
tection film 9 serving as the insulating layer formed on the
metal pad portion are further provided between the gate
insulating film 8 serving as the insulating layer and the
conductive film pattern portion 7, a larger amount of metal
penetrates the insulating layer with the laser and the con-
duction between the measurement pattern portion 4 and the
conductive film pattern portion 7 can be easily established.

[0056] Further, also in the second preferred embodiment,
there may be a case where no conductive film pattern portion
7 is provided as shown in FIG. 9. In the failure analysis,
however, it is necessary to apply a conductive material such
as silver paste, instead of the conductive film pattern portion
7, onto the protection film 9 and weld the conductive
material and the measurement pattern portions 4 with a laser.

[0057] While the invention has been shown and described
in detail, the foregoing description is in all aspects illustra-
tive and not restrictive. It is therefore understood that
numerous modifications and variations can be devised with-
out departing from the scope of the invention.

What is claimed is:
1. A liquid crystal display comprising:

a display portion having two opposed insulating sub-
strates holding a liquid crystal layer to form a plurality
of display elements;

wires formed on at least one of said insulating substrates,
for supplying signals to said plurality of display ele-
ments;

a driver LSI provided in a peripheral portion of said
insulating substrate, being connected to terminals of
said wires to drive said plurality of display elements;
and

a conductive film pattern portion formed on said wires
positioned in said peripheral portion of said insulating
substrate with a first insulating layer interposed ther-
ebetween.

2. The liquid crystal display according to claim 1, wherein

said conductive film pattern portion includes a plurality of
conductive film pattern portions each of which is
individually formed for each of said wires.

3. The liquid crystal display according to claim 2, wherein

said conductive film pattern portions have a plurality of
shapes and each have a predetermined shape for each of
said wires.
4. The liquid crystal display according to claim 1, further
comprising

measurement pattern portions formed in said wires,
respectively, which are positioned immediately below
said conductive film pattern portion.
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5. The liquid crystal display according to claim 4, wherein

the shape of each of said conductive film pattern portions
is larger than the shape of each of said measurement
pattern portions.

6. The liquid crystal display according to claim 4, wherein

said measurement pattern portions and said conductive
film pattern portions are arranged in a staggered man-
ner.
7. The liquid crystal display according to claim 1, further
comprising

a metal pad portion and a second insulating layer formed
on said metal pad portion which are provided between
said first insulating layer and said conductive film
pattern portion.

8. The liquid crystal display according to claim 2, wherein

at least one of a connecting line formed of a conductive
film, a silicon film and a bidirectional transistor is
provided between adjacent said conductive film pattern
portions in order to establish a short circuit between
said adjacent conductive film pattern portions in a
predetermined high-resistance state.

9. The liquid crystal display according to claim 1, wherein

said conductive film pattern portion is covered with a
coating material.
10. The liquid crystal display according to claim 1,
wherein

said conductive film pattern portion is formed in the same
process as a conductive film of said display elements is
formed.
11. A method of inspecting the liquid crystal display as
defined in claim 4, comprising the steps of:
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(a) specifying one of said wires in which a failure occurs
in said display portion and connecting one of said
measurement pattern portions and said conductive film
pattern portion which are provided in said specified
wire through laser radiation; and

(b) connecting a measuring device to said conductive film
pattern portion which is connected to said measurement
pattern portions in said step (a) to measure an output
signal from said driver LSI.

12. A liquid crystal display comprising:

a display portion having two opposed insulating sub-
strates holding a liquid crystal layer to form a plurality
of display elements;

wires formed on at least one of said insulating substrates,
for supplying signals to said plurality of display ele-
ments; and

adriver LSI being so provided on said insulating substrate
as to be connected to input terminals of said wires, for
driving said plurality of display elements,

wherein each of said wires comprises

a measurement pattern portion provided in a peripheral
portion of said insulating substrate, for measuring a
signal flowing in each of said wires, and

said measurement pattern portion is covered with a first
insulating layer.
13. The liquid crystal display according to claim 12,
wherein

said measurement pattern portion is so formed as to be
wider than the width of each of said wires.

I S T T
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