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FIG.4

A . ONE HORIZONTAL PERIOD
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IMAGE DISPLAY DEVICE HAVING INSPECTION
TERMINAL

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to an image display
device and, more particularly, to an image display device
which is formed on an insulation substrate and which is
inspected before shipping.

[0003]

[0004] Recently, the resolution of a liquid crystal panel has
been increased and the number of terminals which connect
LCD (liquid crystal display) modules to an FPC (flexible
printed circuit board) increases, accordingly. Further, the
miniaturization of an LCD module progresses, so that ter-
minal pitch becomes narrower. To inspect the liquid panel,
a probe 1s applied to each terminal. However, as the number
of terminal increases and the terminal pitch narrows, the cost
of an inspection device increases.

[0005] In order to decrease the cost of the inspection
device, there is known a method for connecting odd-num-
bered data lines of the liquid crystal panel to one inspection
terminal; connecting even-numbered data lines to the other
inspection terminal; inspecting the liquid crystal panel using
the two inspection terminals; and then removing the two
terminals (see, for example, Japanese Patent Laying-Open
No. 5-5897).

[0006] If such two inspection terminals are provided to be
common to a plurality of liquid crystal panels, it is consid-
ered to be possible to further reduce the cost of the inspec-
tion device. Nevertheless, only by connecting the odd-
numbered data lines of the plurality of liquid crystal panels
to one inspection terminal and also connecting the even-
numbered data lines to the other inspection terminal, it is
impossible to accurately inspect each liquid crystal panel.

1. Field of the Invention

2. Description of the Background Art

SUMMARY OF THE INVENTION

[0007] Ttistherefore a main object of the present invention
to provide an image display device capable of accurately
performing an inspection at low cost.

[0008] An image display device according to the present
invention includes: an image display panel including a
plurality of pixel display circuits arranged in a plurality of
rows and a plurality of columns, a plurality of scan lines
provided in correspondence with the plurality of rows,
respectively, and a plurality of data lines provided in corre-
spondence with the plurality of columns, respectively; a
plurality of transistors having first electrodes connected to
the plurality of data lines, respectively, and made noncon-
ductive when the image display panel is in a normal opera-
tion; a first inspection terminal connected to second elec-
trodes of the odd-numbered transistors among the plurality
of transistors; a second inspection terminal connected to
second electrodes of the even-numbered transistors among
the plurality of transistors; and a first control terminal
connected to gates of the plurality of transistors, and receiv-
ing a control signal for controlling the plurality of transistors
during at inspection of the image display panel. Thus, an
inspection can be performed by connecting the first inspec-
tion terminal, the second inspection terminal and the first
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control terminal to the inspection device. Therefore, the
number of terminals used for the inspection can be reduced
and the cost of the inspection device can be also reduced. In
addition, even in the case where a plurality of first inspection
terminals of a plurality of image display devices are con-
nected to one another and, also, a plurality of second
inspection terminals thereof are connected to one another, it
is possible to accurately inspect the image display devices
one by one.

[0009] The foregoing 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

[0010] FIG. 1 is a block diagram showing the configura-
tion of a color liquid crystal display device according o a
first embodiment of the present invention;

[0011] FIG. 2 is a circuit diagram showing the configu-
ration of a liquid crystal driving circuit provided in corre-
spondence with a liquid cell shown in FIG. 1;

[0012] FIG. 3 is a circuit block diagram showing the
configuration of an LCD module which is an assembly
component of the color liquid crystal display device shown
in FIG. 1;

[0013] FIG. 4 is a time chart for describing a method for
inspecting the LCD module shown in FIG. 3;

[0014] FIG. 5 is a circuit block diagram showing a modi-
fication of the first embodiment;

[0015] FIG. 6 is a circuit block diagram showing another
modification of the first embodiment;

[0016] FIG. 7 illustrates a method for inspecting an LCD
module according to a second embodiment of the present
invention;

[0017] FIG. 8 illustrates a method for inspecting an LCD
module according to a third embodiment of the present
invention;

[0018] FIG. 9 is a circuit block diagram showing the
configuration of the LCD module shown in FIG. 8;

[0019] FIG. 10 is a circuit block diagram showing the
configuration of an inspection terminal switch circuit shown
in FIG. §;

[0020] FIG. 11 is a circuit block diagram showing the
configuration of an LCD module according to a fourth
embodiment of the present invention;

[0021] FIG. 12 is a cross-sectional view for describing a
method for mounting a semiconductor chip onto the LCD
module shown in FIG. 11; and

[0022] FIG. 13 is a circuit block diagram showing a
modification of the fourth embodiment of the present inven-
tion.
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DESCRIPTION OF THE PREFERRED

EMBODIMENTS
[0023] First Embodiment
[0024] FIG. 1 is a block diagram showing the configura-

tion of a color liquid crystal display device according o a
first embodiment of the present invention. In FIG. 1, this
color liquid crystal display device includes a liquid crystal
panel 1, a vertical scan circuit 7 and a horizontal scan circuit
8. The color liquid crystal display device is provided in, for
example, a cellular phone.

[0025] Liquid crystal panel 1 includes: a plurality of liquid
crystal cells 2 arranged in a plurality of rows and columns;
a plurality of scan lines 4 provided in correspondence with
the plurality of rows, respectively; a plurality of common
potential lines 5 provided in correspondence with the plu-
rality of rows, respectively; and a plurality of data lines 6
provided in correspondence with the plurality of columns,
respectively. The plurality of common potential lines § are
connected to one another.

[0026] Liquid crystal cells 2 are divided into a plurality of
groups in each row in advance. Each group has three liquid
crystal cells 2. Three liquid crystal cells 2 in each group are
provided with R, G and B color filters, respectively. Three
liquid crystal cells 2 in each group form one pixel 3.

[0027] As shown in FIG. 2, a liquid crystal driving circuit
10 is provided for each liquid crystal cell 2. Liquid crystal
driving circuit 10 includes an N-type TFT (thin film tran-
sistor) 11 and a capacitor 12. N-type TFT 11 is connected
between data line 6 and one electrode 2a of liquid crystal
cell 2, and the gate of N-type TFT 11 is connected to scan
line 4. Capacitor 12 is connected between one electrode 2a
of liquid crystal cell 2 and common potential line 5. A
common potential VCOM is applied to common potential
line 5. The other electrode of liquid crystal cell 2 is con-
nected to a counter electrode. The same potential as common
potential VCOM is normally applied to the counter elec-
trode.

[0028] Referring back to FIG. 1, vertical scan circuit 7
sequentially selects the plurality of scan lines 4 in accor-
dance with an image signal for predetermined time, respec-
tively, and sets selected scan line 4 at “H” level which is
selected level. When scan line 4 is set at the selected level
of “H”, N-type TFT 11 shown in FIG. 2 is made conductive
and one electrode 2a of each liquid crystal cell 2 corre-
sponding to selected scan line 4 is coupled to data line 6
corresponding to liquid crystal cell 2.

[0029] Horizontal scan circuit 8 applies a gradient poten-
tial VG to each data line 6 and common potential VCOM to
common potential line 5 while one scan line 4 is selected by
vertical scan circuit 7. The light transmittance of liquid
crystal cell 2 changes according to the voltage between the
electrodes of liquid crystal cell 2.

[0030] When all of liquid crystal cells 2 on liquid panel 1
are scanned by vertical scan circuit 7 and horizontal scan
circuit 8, one color image is displayed on liquid panel 1.

[0031] FIG. 3 is a circuit block diagram showing the
configuration of an LCD module which is an assembly
component of the color liquid crystal display device shown
in FIGS. 1 and 2. In FIG. 3, this LCD module includes a
glass substrate 15, liquid crystal panel 1, vertical scan circuit
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7, a 1:3 demultiplexer 20, an inspection terminal switch
circuit 25, a plurality of (e.g., 240) data terminals 30.1 to
304, ..., an R terminal 31, a G terminal 32, a B terminal
33, a control terminal 34, an even-numbered data terminal
35 and an odd-numbered data terminal 36 formed on the
surface of glass substrate 15.

[0032] Terminals 30.1 to 304 . . . and 31 to 36 are
arranged along one side of glass substrate 15 at a predeter-
mined pitch. At inspection, each of terminals 31 to 36 is
connected to an inspection device through a probe. After
inspection, terminals 30.1 to 30.4 . . . and 31 to 36 are
connected to an FPC. Gradient potential VG is applied to
each of data terminals 30.1 to 304 . . . from the FPC. A
signal ¢R for selecting R data line 6 is applied to R terminal
31. Asignal ¢G for selecting G data line 6 is applied to G
terminal 32. A signal ¢B for selecting B data line 6 is applied
to B terminal 33. A control signal ¢C is applied to control
terminal 34. An even-numbered data signal DE is applied to
even-numbered data terminal 35. An odd-numbered data
signal DO is applied to odd-numbered data terminal 36.

[0033] 1:3 demultiplexer 20 includes 240 sets of N-type
TFTs 21 to 23 provided in correspondence with 240 sets of
R data lines 6, G data lines 6 and B data lines 6 of liquid
crystal panel 1, respectively. Each set of N-type TFTs 21 to
23 are connected between one ends of the corresponding set
of R data line 6, G data line 6, B data line 6 and corre-
sponding data terminal (e.g., 30.1), and the gates of N-type
TFTs 21 to 23 are connected to R terminal 31, G terminal 32
and B terminal 33, respectively.

[0034] When signal R among signals ¢R, ¢G and ¢B is
set at “H” level, each N-type TFT 21 is made conductive and
each R data line 6 is coupled to the corresponding data
terminal. When signal ¢G among signals ¢R, ¢G and ¢B is
set at “H” level, each N-type TFT 22 is made conductive and
each G data line 6 is coupled to the corresponding data
terminal. When signal ¢B among signals ¢R, ¢G and ¢B is
set at “H” level, each N-type TFT 23 is made conductive and
each B data line 6 is coupled to the corresponding data
terminal.

[0035] Inspection terminal switch circuit 25 includes
N-type TFTs 26 provided in correspondence with respective
odd-numbered sets among the 240 sets of R data lines 6, G
data lines 6 and B data lines 6, and N-type TFTs 27 provided
in correspondence with respective odd-numbered sets
thereof. Each N-type TFT 26 is connected between the
drains of corresponding N-type TFTs 21 to 23 and even-
numbered data terminal 36, and the gate thereof is connected
to control terminal 34. Each N-type TFT 27 is connected
between the drains of the corresponding N-type TFTs 21 to
23 and even-numbered data terminal 35, and the gate thereof
is connected to control terminal 34.

[0036] When control signal ¢C is set at “H” level, then
N-type TFTs 26 and 27 are made conductive, drains of
odd-numbered sets of N-type TFTs 21 to 23 are connected
to odd-numbered data terminal 36 and drains of even-
numbered sets of N-type TFTs 21 to 23 are connected to
even-numbered data terminal 35.

[0037] FIG. 4 is a time chart showing a method for
inspecting the LCD module shown in FIG. 3. At inspection,
each of terminals 31 to 36 is connected to the inspection
device through the probe. At certain time t0, one of the
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plurality of scan lines 4 is selected and level of potential VH
of selected scan line 4 is raised to “H” level. As a result,
N-type TFTs 11 corresponding to selected scan line 4 are
made conductive, and each data line 6 is connected to liquid
crystal cell 2 through conductive N-type TFT 11. At time t0,
the level of control signal ¢C is raised to “H” level, N-type
TFTs 26 and 27 are made conductive, drains of odd-
numbered sets of N-type TFTs 21 to 23 are connected to
odd-numbered data terminal 36 through N-type TFTs 26,
respectively, and drains of even-numbered sets of N-type
TFTs 21 to 23 are connected to even-numbered data terminal
35 through N-type TFTs 27, respectively.

[0038] Next, at time t1, the level of signal ¢R is raised to
“H” level, each N-type TFT 21 is made conductive, odd-
numbered R data lines 6 are connected to odd-numbered
data terminal 36 through corresponding N-type TFTs 21 and
26 and, also, even-numbered R data lines 6 are connected to
even-numbered data terminal 35 through corresponding
N-type TFTs 21 and 27. At time t1, the level of odd-
numbered data signal DO is lowered to “L” level, that of
even-numbered data signal DE is raised to “H” level, each
odd-numbered R data line 6 is set at “L” level, and each
even-numbered R data line 6 is set at “H” level. After the
passage of predetermined time since time t1, the level of
signal ¢R is lowered to “L” level, each N-type TFT 21 is
made nonconductive, and the writing of data signals to
respective R liquid cells 2 corresponding to selected scan
line 4 is finished.

[0039] At time 12, the level of signal ¢G is raised to “H”
level, each N-type TFT 22 is made conductive, odd-num-
bered G data lines 6 are connected to odd-numbered data
terminal 36 through corresponding N-type TFTs 22 and 26,
and even-numbered G data lines 6 are connected to even-
numbered data terminal 35 through corresponding N-type
TEFTs 22 and 27. At time t2, the level of odd-numbered data
signal DO is raised to “H” level, that of even-numbered data
signal DE is lowered to “L” level, each odd-numbered G
data line 6 is set at “H” level, and each even-numbered G
data line 6 is set at “L” level. After the passage of prede-
termined time since time 12, the level of signal ¢G is lowered
to “L” level, each N-type TFT 22 is made nonconductive,
and the writing of data signals to respective G liquid cells 2
corresponding to selected scan line 4 is finished.

[0040] At time t3, the level of signal ¢B is raised to “H”
level, each N-type TFT 23 is made conductive, odd-num-
bered B data lines 6 are connected to odd-numbered data
terminal 36 through corresponding N-type TFTs 23 and 26,
and even-numbered B data lines 6 are connected to even-
numbered data terminal 35 through corresponding N-type
TFTs 23 and 27. At time t3, the level of odd-numbered data
signal DO is lowered to “L” level, that of even-numbered
data signal DE is raised to “H” level, each odd-numbered B
data line 6 is set at “L” level, and each even-numbered B
data line 6 is set at “H” level. After the passage of prede-
termined time since time t3, the level of signal ¢B is lowered
to “L” level, each N-type TFT 23 is made nonconductive,
and the writing of data signals to respective B liquid cells 2
corresponding o selected scan line 4 is finished. Next, at
time t4, the level of potential VH of each scan line 4 is
lowered to “L” level, thus finishing writing of data signals
to respective liquid crystal cells 2 corresponding to one scan
line 4.
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[0041] The above operation is performed for each scan
line 4, whereby it is possible to write “H” level or “L” level
data signals to all of liquid crystal cells 2 on liquid crystal
panel 1. It is determined whether or not liquid crystal panel
1 is normal by, for example, detecting the light transmittance
of each liquid crystal cell 2. When adjacent two data lines 6
are short-circuited to each other, for example, an interme-
diate potential between “H” level and “L” level is written to
each liquid crystal cell 2 corresponding to data lines 6 and
liquid crystal cells 2 show different light transmittances from
those of liquid crystal cells 2 corresponding to normal data
lines 6. It is therefore possible to easily determine whether
or not liquid crystal panel 1 is normal.

[0042] Terminals 30.1to 30.4 . . . and 31 to 36 of the LCD
module which is determined to be normal in the inspection
are connected to the FPC. The potential of each of terminals
34 to 36 is fixed by the FPC to such a potential (e.g., a
ground potential GND) as to make N-type TFTs 26 and 27
nonconductive. The write of gradient potential VG is per-
formed similarly to the writing of data signals DE and DO
shown in FIG. 4. That is, from time t1 to t2, R gradient
potential VG is applied to each of data terminals 30.1 to 30.4
... and R gradient potential VG is written to each R liquid
crystal cell 2. From time t2 to t3, G gradient potential VG is
applied to each of data terminals 30.1 to 304 . . . and G
gradient potential VG is written to each G liquid crystal cell
2. From time (3 to t4, B gradient potential VG is applied to
each of data terminals 30.1 to 30.4 . . . and B gradient
potential VG is written to each B liquid crystal cell 2. In this
way, gradient potential VG is written to each liquid crystal
cell 2 on liquid panel 1, thus displaying one color image on
liquid crystal panel 1.

[0043] In the first embodiment, N-type TFTs 26 are con-
nected between drains of odd-numbered sets of N-type TFTs
21 to 23 and odd-numbered data terminal 36, N-type TFTs
27 are connected between drains of even-numbered sets of
N-type TFTs 21 to 23 and even-numbered data terminal 35,
and gates of N-type TFTs 26 and 27 are connected to control
terminal 34, respectively. At inspection, N-type TFTs 26 and
27 are made conductive, inspection data signals DE and DO
are applied to terminals 35 and 36, respectively. In a normal
operation, N-type TFTs 26 and 27 are fixed into noncon-
ductive states. Therefore, the number of terminals necessary
for the inspection can be made small, making it possible to
reduce the cost of the inspection device. Further, even when
a plurality of odd-numbered data terminals 36 of a plurality
of LCD modules are connected to one another and a plurality
of even-numbered data terminals 35 thereof are connected to
one another, it is possible to individually, accurately inspect
the respective LCD modules by controlling the level of
control signal ¢C for each LCD module.

[0044] Tt is noted that liquid crystal panel 1 is formed by
forming an array substrate including scan lines 4, data lines
6, N-type TFTs 11 and capacitors 12 in a predetermined
region on the surface of glass substrate 15 and then arrang-
ing a counter substrate on the surface of the array substrate
through liquid crystals. In the first embodiment, the light
transmittance of each liquid crystal cell 2 is inspected after
the assembling of liquid crystal panel 1. Alternatively, the
array substrate may be inspected by monitoring the quantity
of electric charges of capacitors 12 before the assembling of
liquid crystal panel 1, i.e., before the counter substrate is
arranged.
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[0045] In the first embodiment, inspection terminal switch
circuit 25 is formed of N-type TFTs. Alternatively, inspec-
tion terminal switch circuit 25 may be formed of P-type
TFTs or the parallel connection of N- and P-type TFTs, i.e.,
a transfer gate.

[0046] Further, as shown in FIG. 5, it is preferable to set
sizes of terminals 31 to 36 used for inspection larger than
those of data terminals 30.1 to 304 . . . . With this
arrangement, it is possible to lower the position accuracy of
the probe and to thereby reduce the cost of the inspection
device.

[0047] As shown in FIG. 6, it is preferably to set the pitch
of terminals 31 to 36 used for inspection wider than that of
data terminals 30.1 to 30.4 . . . . With this arrangement, it is
also possible to lower the position accuracy of the probe and
to thereby reduce the cost of the inspection device. In
addition, when the modification shown in FIG. 5 is com-
bined with that shown in FIG. 6, i.e., the sizes and pitch of
terminals 31 to 36 used for the inspection are set larger and
wider than those of data terminals 30.1 to 304, . . ., it is
possible to further reduce the cost of the inspection device.

[0048] Second Embodiment

[0049] FIG. 7 illustrates a method for inspecting an LCD
module according to a second embodiment of the present
invention. In FIG. 7, a plurality of (three in FIG. 7) LCD
modules 41 to 43 are formed on the surface of a glass
substrate 40 for inspection method in the second embodi-
ment. Each of LCD modules 41 to 43 is equal in configu-
ration to that shown in FIG. 3. Terminals 31 to 36 used when
inspecting each of LCD modules 41 to 43 are arranged to be
opposed to one side of glass substrate 40. In addition, an R
terminal 51, a G terminal 52, a B terminal 53, control
terminals 54 to 56, an even-numbered data terminal 57 and
an odd-numbered data terminal 58 are arranged along the
one side of glass substrate 40.

[0050] R terminals 31 of LCD modules 41 to 43 are all
connected to R terminal 51. G terminals 32 of LCD modules
41 to 43 are all connected to G terminal 52. B terminals 33
of LCD modules 41 to 43 are all connected to B terminal 53.
Control terminals 34 of LCD modules 41 to 43 are all
connected to control terminals 54 to 56. Even-numbered
data terminals 35 of LCD modules 41 to 43 are all connected
to even-numbered data terminal 57. Odd-numbered data
terminals 36 of LCD modules 41 to 43 are all connected to
odd-numbered data terminal 58.

[0051] At inspection, each of terminals 51 to 58 is con-
nected to the inspection device through a probe. Signals ¢R,
G, §B, ¢C1, $C2, $C3, DE and DO are applied to terminals
51 to 58, respectively. In the case of inspecting each of LCD
modules 41 to 43, control signals ¢C1 to ¢C3 are st at “H”
level. Each of LCD modules 41 to 43 is inspected by the
same method as that in the first embodiment. After the
inspection is finished, each of LCD modules 41 to 43 is cut
out from glass substrate 40. At this moment, each of LCD
modules 41 to 43 is separated from terminals 51 to 58 and
wirings which become unnecessary.

[0052] In the second embodiment, a plurality of LCD
modules 41 to 43 can be inspected by one time probing.
Therefore, as compared with a case of inspecting divided
LCD modules one by one, the number of times of probing
is small and it requires short time to switch over probing. In

Sep. 9, 2004

addition, since the number of times of probing is small, it is
possible to decrease the abrasion and bending of the probe
and to thereby expand the life of the probe. It is therefore
possible to greatly reduce test cost.

[0053] In this second embodiment, similarly to the first
embodiment, each array substrate may be inspected by
monitoring the quantity of electric charges of capacitors 12
before assembling of liquid crystal panel 1.

[0054] Third Embodiment

[0055] FIG. 8 illustrates a method for inspecting an LCD
module according to a third embodiment of the present
invention. In FIG. 8, a plurality of (three in FIG. 8) LCD
modules 61 to 63 are formed on the surface of a glass
substrate 60 for the inspection method in the third embodi-
ment. External terminal sections 61a to 63c of LCD modules
61 to 63 are arranged to be opposed to one side of glass
substrate 60. Inspection terminal switch circuits 64 to 66 are
provided along external terminal sections 61a to 63¢ of LCD
modules 61 to 63, respectively. In addition, an R terminal 71,
a G terminal 72, a B terminal 73, control terminals 74 to 76,
an even-numbered data terminal 77, and an odd-numbered
data terminal 78 are disposed along the one side of glass
substrate 60.

[0056] FIG. 9 is a circuit block diagram showing the
configuration of LCD module 61. FIG. 9 is given to be
compared with FIG. 3. Referring to FIG. 9, LCD module 61
differs from LCD module shown in FIG. 3 in that inspection
terminal switch circuit 25, control terminal 34, even-num-
bered data terminal 35 and odd-numbered data terminal 36
are eliminated. External terminal section 61a includes data
terminals 30.1 to 30.4. R terminal 31, G terminal 32 and B
terminal 33. Glass substrate 15 forms a part of glass sub-
strate 60. Each of LCD modules 62 and 63 is equal in
configuration to LCD module 61.

[0057] As shown in FIG. 10, inspection terminal switch
circuit 64 includes N-type TFTs 26 provided in correspon-
dence with respective odd-numbered data terminals 30.1,
30.3, . .., and N-type TFTs 27 provided in correspondence
with respective even-numbered data terminals 30.2, 304, .
.. . Each N-type TFT 26 is connected between the corre-
sponding odd-numbered data terminal and an odd-numbered
data terminal 78, and the gate thereof is connected to a
control terminal 74. Each N-type TFT 27 is connected
between the corresponding even-numbered data terminal
and an even-numbered data terminal 77, and the gate thereof
is connected to control terminal 74. In FIG. 10, control
terminals 75 and 76 are not shown. Inspection terminal
switch circuits 65 and 66 are equal in configuration to
inspection terminal switch circuit 64. It is noted, however,
that gates of N-type TFTs 26 and 27 of inspection terminal
switch circuit 65 are connected to control terminal 75 and
those of N-type TFTs 26 and 27 of inspection terminal
switch circuit 66 are connected to control terminal 76.

[0058] At inspection, each of terminals 71 to 78 is con-
nected to the inspection device through a probe. Signals $R,
$G, $B, ¢C1, $C2, $C3, DE and DO are applied to terminals
71 to 78, respectively. In the case of inspecting each of LCD
modules 61 to 63, control signals ¢C1 to ¢C3 are set at “H”
level. Each of LCD modules 61 to 63 is inspected by the
same method as that in the first embodiment. After the
inspection is finished, each of LCD modules 61 to 63 is cut
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out from glass substrate 60. At this moment, each of LCD
modules 61 to 63 is separated from inspection terminal
switch circuits 64 to 66 and terminals 71 to 78 which
become unnecessary.

[0059] In the third embodiment, the same advantages as
those of the second embodiment can be attained. Besides, it
becomes unnecessary to fix N-type TFTs 26 and 27 into
nonconductive states (to apply ground potential GND to
gates and drains of N-type TFTs 26 and 27). Further, the
configuration of each LCD module can be simplified.

[0060] In this third embodiment, a case where a plurality
of LCD modules 61 to 63 are provided on glass substrate 60
has been described. As can be seen from FIG. 10, the
inspection method in this embodiment is also effective for a
case where one LCD module 61 is provided on glass
substrate 60.

[0061]

[0062] FIG. 11 is a circuit block diagram showing the
configuration of an LCD module according to a fourth
embodiment of the present invention. FIG. 11 is given to be
compared with FIG. 3. Referring to FIG. 11, this LCD
module differs from the LCD module shown in FIG. 3 in
that three wirings between terminals 34 to 36 and inspection
switch circuit 25 pass through a COG (chip on glass)
mounting region 80 and pads 81 to 83 are provided at the
predetermined positions of the respective three wirings in
COG mounting region 80. After an inspection is finished, a
semiconductor chip is mounted to cover COG mounting
region 80. At this time, the electrode having ground potential
of the semiconductor chip is made conductive to three pads
81 to 83, and the potentials of pads 81 1o 83 are fixed to
ground potential GND. A power supply potential VDD and
ground potential GND are applied to the semiconductor chip
from a power supply terminal and a ground terminal, not
shown, respectively. The semiconductor chip includes a
DC-DC converter and the like.

[0063] FIG. 12 is a cross-sectional view showing a part of
a semiconductor chip 90 mounted on COG mounting region
80. In FIG. 12, an insulation film 92 is formed on the surface
of glass substrate 15 and a metal wiring 93 is formed on the
surface of insulation film 92. Metal wiring 93 is connected
to odd-numbered data terminal 36 and the drain of each
N-type TFT 26.

[0064] An insulation film 94 is formed to cover metal
wiring 93, an opening is formed in a predetermined region
of insulation film 94, and a predetermined portion of metal
wiring 93 is exposed. Pad 83 which serves as a metal
terminal is formed to cover the opening of insulation film 94.
An anisotropic conductive resin 95 is applied to the surface
of pad 83, and semiconductor chip 90 is mounted so that a
bump electrode 91 which serves as the ground terminal of
semiconductor chip 90 is located on pad 83. As a result,
bump electrode 91 is electrically connected to pad 83.

[0065] In the fourth embodiment, semiconductor chip 90
is mounted after the inspection, thereby fixing N-type TFTs
26 and 27 of inspection terminal switch circuit 25 into
nonconductive states. This makes it unnecessary to apply
ground potential GND to each of terminals 34 to 36 from the
outside of the LCD module. It is thereby possible to decrease
the number of terminals of the FPC and to narrow the width
of the FPC.

Fourth Embodiment
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[0066] As shown in FIG. 13, terminals 34 to 36 may be
provided in COG mounting region 80. The potential of
terminals 34 to 36 are fixed to ground potential GND by the
mounting of semiconductor chip 90. In this modification, the
same advantages as those of the fourth embodiment can be
attained. Besides, it is unnecessary to separately provide
pads 81 to 83.

[0067] Although the present invention has been described
and illustrated in detail, it is clearly understood that the same
is by way of illustration and example only and is not to be
taken by way of limitation, the spirit and scope of the present
invention being limited only by the terms of the appended
claims.

What is claimed is:
1. An image display device formed on an insulation
substrate, comprising:

an image display panel including a plurality of pixel
display circuits arranged in a plurality of rows and a
plurality of columns, a plurality of scan lines provided
in correspondence with said plurality of rows, respec-
tively, and a plurality of data lines provided in corre-
spondence with said plurality of columns, respectively;

a plurality of transistors having first electrodes connected
to said plurality of data lines, respectively, and made
nonconductive when said image display panel is in
normal operation;

a first inspection terminal connected to second electrodes
of the odd-numbered transistors among said plurality of
transistors;

a second inspection terminal connected to second elec-
trodes of the even-numbered transistors among said
plurality of transistors; and

a first control terminal connected to gates of said plurality
of transistors, and receiving a control signal for con-
trolling said plurality of transistors at inspection of said
image display panel.

2. The image display device according to claim 1, further

comprising;

a plurality of data terminals provided in correspondence
with said plurality of data lines, respectively, and each
receiving a pixel potential for displaying a pixel on said
pixel display circuit at said normal operation, wherein

each of said first inspection terminal, said second inspec-
tion terminal and said first control terminal is larger in
size than said data terminal.
3. The image display device according to claim 1, further
comprising:

a plurality of data terminals provided in correspondence
with said plurality of data lines, respectively, and each
receiving a pixel potential for displaying a pixel on said
pixel display circuit at said normal operation, wherein

said plurality of data terminals are arranged at a prede-
termined pitch, and

said first inspection terminal, said second inspection ter-
minal and said first control terminal are arranged at a
wider pitch than the pitch of said plurality of data
terminals.
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4. The image display device according to claim 1, wherein

each of said first inspection terminal, said second inspec-
tion terminal and said first control terminal receives a
predetermined potential for making said plurality of
transistors nonconductive at said normal operation.

5. The image display device according to claim 4, wherein

each of said first inspection terminal, said second inspec-
tion terminal and said first control terminal is arranged
in a region where a semiconductor chip is mounted
after said inspection, and receives said predetermined
potential from the semiconductor chip mounted at said
normal operation.

6. The image display device according to claim 1, further

comprising;

three pads connected to said first inspection terminal, said
second inspection terminal and said first control termi-
nal, respectively, arranged in a region where a semi-
conductor chip is mounted after said inspection, and
receiving a predetermined potential for making said
plurality of transistors nonconductive from the
mounted semiconductor chip at said normal operation.
7. The image display device according to claim 1, wherein

a plurality of module regions are provided on said insu-
lation substrate,

said image display panel, said plurality of transistors, said
first inspection terminal, said second inspection termi-
nal and said first control terminal are formed in each of
the module regions,

said image display device further comprises:

a first common terminal formed outside said plurality of
module regions, and connected to said plurality of first
inspection terminals;

a second common terminal formed outside said plurality
of module regions, and connected to said plurality of
second inspection terminals; and
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a plurality of second control terminals provided in corre-
spondence with said plurality of first control terminals,
respectively, and formed outside said plurality of mod-
ule regions, each second control terminal receiving a
control signal and applying the control signal to the
corresponding first control terminal at said normal
operation, and

each of the module regions is separated from said first
common terminal, said second common terminal and
said plurality of second control terminals after said
inspection.

8. The image display device according to claim 1, wherein

a plurality of module regions are provided on said insu-
lation substrate,

said image display panel is formed in each of the module
regions,

said plurality of transistors and said first control terminal
are provided in correspondence with each of the image
display panels, and formed outside said plurality of
module regions,

said first and second inspection terminals are provided to
be common to said plurality of image display panels,
and formed outside said plurality of module regions,
and

each of the module regions is separated from a plurality
of sets of said plurality of transistors, said plurality of
first control terminals, said first inspection terminal and
said second inspection terminal after said inspection.

9. The image display device according to claim 1, wherein

said image display panel is separated from said plurality
of transistors, said first inspection terminal, said second
inspection terminal and said first control terminal after
said inspection.
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