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7) ABSTRACT

A display includes a substrate provided with a display region
and a non-display region. A plurality of display electrodes are
arranged on the substrate. A plurality of switching elements
are respectively connected to the display electrodes. Each of
the switching elements includes a control electrode and a data
electrode. A plurality of scan lines are respectively connected
to the control electrodes of the switching elements. A plural-
ity of data lines are respectively connected to the data elec-
trodes of the switching elements. A scan line electrostatic
protection and test circuit is provided in the non-display
region and connected to the scan lines The scan line electro-
static protection and test circuit includes an electrostatic pro-
tection circuit provided with a protection element which is
normally in a non-conduction state and is set in a conduction
state by generated static electricity, and an inspection circuit
to inspect a conduction state of the scan lines by way of the
protection element.
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LIQUID CRYSTAL DISPLAY COMPRISING
ELECTROSTATIC PROTECTION CIRCUIT
AND TEST CIRCUIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from prior Japanese Patent Application No.
2006-315152, filed Nov. 22, 2006, the entire contents of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] This invention relates to a liquid crystal display
comprising an electrostatic protection circuit and a test cir-
cuit.

[0004] 2. Description of the Related Art

[0005] Inconventional active matrix type liquid crystal dis-
plays, there is a need to prevent faults such as a characteristic
shift and dielectric breakdown of a switching thin film tran-
sistor due to static electricity. Jpn. Pat. Appln. KOKAT Pub-
lication No. 2005-93459 has disclosed a liquid crystal display
having an electrostatic protection circuit for preventing such
faults. This electrostatic protection circuit is provided outside
a display region where there are provided pixel electrodes in
the vicinity of intersections between a plurality of scan lines
and a plurality of data lines that are provided in matrix form
and switching thin film transistors connected to the pixel
electrodes. This electrostatic protection circuit comprises a
plurality of scan line electrostatic protection lines, a scan line
electrostatic protection thin film transistor provided between
each scan line electrostatic protection line and each scan line,
aplurality of data line electrostatic protection lines, and a data
line electrostatic protection thin film transistor provided
between each data line electrostatic protection line and each
data line.

[0006] In the above-mentioned conventional liquid crystal
display, the scan line electrostatic protection lines and the
scan line electrostatic protection thin film transistors, and the
data line electrostatic protection lines and the data line elec-
trostatic protection thin films are provided outside the display
region, and securing regions to arrange these components
leads to a problem of an increased frame size. Here, the frame
size means the size of a non-display region in a display panel
of the liquid crystal display, and this size is called the frame
size because a region except for the display region in the
display panel of the liquid crystal display is shaped into a
frame for housing a picture.

[0007] Furthermore, when such a conventional liquid crys-
tal display is inspected for, for example, a line defect, a test
terminal may be provided outside the display region on the
opposite sides of the regions where the scan line electrostatic
protection thin film transistors and the data line electrostatic
protection thin film transistors are provided. In that case, in
order to selectively drive the scan lines and the data lines, a
scan line test thin film transistor and a data line test thin film
transistor have to be arranged between the test terminal and
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each scan line and each data line, and securing regions to
arrange these components leads to a problem of a further
increased frame area.

BRIEF SUMMARY OF THE INVENTION

[0008] It is therefore an object of this invention to provide
a liquid crystal display enabling a smaller frame area.
[0009] A display according to one aspect of the present
invention comprises a substrate including a display region
and a non-display region. A plurality of display electrodes are
arranged on the substrate. A plurality of switching elements
are respectively connected to the display electrodes, each of
the switching elements including a control electrode and a
data electrode. A plurality of scan lines are respectively con-
nected to the control electrodes of the switching elements. A
plurality of data lines are respectively connected to the data
electrodes of the switching elements. A scan line electrostatic
protection and test circuit is provided in the non-display
region and connected to the scan lines, the scan line electro-
static protection and test circuit comprising an electrostatic
protection circuit including a protection element which is
normally in a non-conduction state and is set in a conduction
state by generated static electricity, and an inspection circuit
to inspect a conduction state of the scan lines by way of the
protection element.

[0010] Additional objects and advantages of the invention
will be set forth in the description which follows, and in part
will be obvious from the description, or may be learned by
practice of the invention. The objects and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly pointed out
hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0011] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
embodiments of the invention, and together with the general
description given above and the detailed description of the
preferred embodiments given below, serve to explain the
principles of the invention.

[0012] FIG. 1is aplan view showing equivalent circuits in
essential parts of a liquid crystal display according to a first
embodiment of this invention;

[0013] FIG. 2 is a sectional view of the parts of a switching
thin film transistor and a pixel electrode shown in FIG. 1;
[0014] FIG. 3 is a sectional view of the parts of an odd scan
output terminal from the left in a scan line driving driver
mounting region shown in FIG. 1, a scan line test thin film
transistor connected to this scan output terminal, etc.;
[0015] FIG. 4is a sectional view of the parts of an even scan
output terminal from the left in the scan line driving driver
mounting region shown in FIG. 1, a scan line test thin film
transistor connected to this scan output terminal, etc.;
[0016] FIG. 5 is a sectional view of the parts of a (1+3)th
data output terminal from the left in a data line driving driver
mounting region shown in FIG. 1, a data line test thin film
transistor connected to this data output terminal, etc.;

[0017] FIG. 6 is a sectional view of the parts of a (2+3)th
data output terminal from the left in the data line driving
driver mounting region shown in FIG. 1, a data line test thin
film transistor connected to this data output terminal, etc.;
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[0018] FIG. 7 is a sectional view of the parts of a (3+3)th
data output terminal from the left in the data line driving
driver mounting region shown in FIG. 1, a data line test thin
film transistor connected to this data output terminal, etc.;
[0019] FIG. 8 is a plan view showing an equivalent circuit
in part of a scan line driving driver mounting region ofa liquid
crystal display according to a second embodiment of this
mvention;

[0020] FIG. 9 is a sectional view similar to FIG. 3 of the
liquid crystal display according to the second embodiment;
[0021] FIG. 101is a plan view showing an equivalent circuit
similar to FIG. 8 to explain a modification of the equivalent
circuit shown in FIG. 8; and

[0022] FIG. 11 is an elevation view of a semiconductor
device shown in FIG. 1 on which driver chips are mounted.

DETAILED DESCRIPTION OF THE INVENTION
First Embodiment

[0023] FIG.1is a plan view showing equivalent circuits in
essential parts ofa liquid crystal display as a first embodiment
ofthis invention. This liquid crystal display includes an active
substrate 1 and an opposite substrate 2 located above the
active substrate 1 which are bonded together via a substan-
tially square frame-shaped seal member (not shown), and
liquid crystal (not shown) sealed between the substrates 1 and
2 inside the seal member. The active substrate 1 is longer than
the opposite substrate 2, and a lower side portion of the active
substrate 1 projects from the opposite substrate 2. The pro-
jecting portion is hereinafter referred to as a projection 1a. In
addition, a square region enclosed by a dashed-dotted line in
FIG. 1 is a display region 3.

[0024] In the display region 3 on the active substrate 1,
there are provided a plurality of groups of red, green and blue
display pixel electrodes (display electrodes) 4R, 4G, 4B
arranged in matrix form, a switching thin film transistor 5
having one source/drain electrode connected to each of the
pixel electrodes 4R, 4G, 4B, a plurality of scan lines 6 each of
which extends in a row direction and which supplies a scan
signalto a gate electrode (control electrode) of each switching
thin film transistor 5, and a plurality of data lines 7 each of
which supplies a data signal to the other source/drain elec-
trode (data electrode) of each switching thin film transistor 5.
The scan lines 6 are arranged in parallel with each other and
extend from one side to the opposite side of the substrate 1
(from a left side to a right side in FIG. 1), and the data lines 7
are arranged in parallel with each other and extend from the
other side to the opposite side of the substrate 1 (from a lower
side to an upper side in FIG. 1).

[0025] Here, 4x6 pixel electrodes 4R, 4G, 4B are only
shown for clarity in FIG. 1, but several hundredxseveral
hundred or more pixel electrodes are actually arranged. In this
case, the red display pixel electrodes 4R are disposed in
(1+3n)th columns (n is an integral number including 0), the
green display pixel electrodes 4G are disposed in (2+3n)th
columns, and the blue display pixel electrodes 4B are dis-
posed in (3+3n)th columns.

[0026] Theright end of each ofthe scan lines 6 is connected
1o a scan output terminal 10 provided on the upper side of a
scan line driving driver mounting region 9 indicated by a
dotted line on the right side of the projection 1a of the active
substrate 1, via a scan lead wire 8§ provided to extend from the
right side to lower side (projection 1) of the display region 3.
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[0027] The lower end of each of the data lines 7 is con-
nected to a data output terminal 13 provided on the upper side
within a data line driving driver mounting region 12 indicated
by a dotted line on the left side of the projection 1a of the
active substrate 1, via a data lead wire 11 provided on the
lower side (projection 1a) of the display region 3.

[0028] A scan line electrostatic protection and test circuit
14 is provided in the scan line driving driver mounting region
9. This circuit 14 has first, second and third scan line test
terminals 15, 16, 17 provided on the left side within the scan
line driving driver mounting region 9. In the driver mounting
region 9, a plurality of scan line electrostatic protection and
test thin film transistors (hereinafter referred to as SL-E/T
transistor) 18 are respectively provided on the lower side of
the scan output terminals 10. One source/drain electrode of
each of the thin film transistors 18 is connected to the scan
output terminal 10 on the upper side thereof. Gate electrodes
of the SL-ET transistors (protection elements) 18 are con-
nected to the first scan line test terminal 15 via a first scan line
test lead wire 19.

[0029] In FIG. 1, the other source/drain electrodes of the
odd SL-P/T transistors 18 from the left in the SL-P/T circuit
14 are connected to the second scan line test terminal 16 via
a second scan line test lead wire 20. The other source/drain
electrodes of the even SL-P/T thin film transistors 18 from the
left in the SL-P/T circuit 14 are connected to the third scan
line test terminal 17 via a third scan line test lead wire 21.
[0030] A data line electrostatic protection and test circuit
(DL-P/T circuit) 22 is provided in the data line driving driver
mounting region 12. This circuit 22 has first to fourth data line
test terminals 23 to 26 provided on the left side within the
mounting region 12. A data line electrostatic protection and
test thin film transistor or DL-P/T transistor (protection ele-
ment) 27 is provided on the lower side of each data output
terminal 13 in the mounting region 12. One source/drain
electrode of the DL-P/T thin film transistor 27 is connected to
each of the data output terminals 13 on the upper side thereof.
Gate electrodes of the thin film transistors 27 are connected to
the first data line test terminal 23 via a first data line test lead
wire 28.

[0031] In FIG. 1, the other source/drain electrodes of the
(1+3n)th DL-P/T thin film transistors 27 from the left in the
DL-P/T circuit 22 are connected to the second data line test
terminal 24 via a second data line test lead wire 29. The other
source/drain electrodes of the (2+3n)th DL-P/T thin film
transistors 27 from the left in the circuit 22 are connected to
the third data line test terminal 25 via a third data line test lead
wire 30. The other source/drain electrodes of the (3+3n)th
DL-P/T thin film transistors 27 from the left in the circuit 22
are connected to the fourth data line test terminal 26 via a
fourth data line test lead wire 31.

[0032] A plurality of scan input terminals 32 are provided
on the lower side within the scan line driving driver mounting
region 9. The scan input terminals 32 are respectively con-
nected to scan external connection terminals 34 provided on
the lower side of the input terminals 32 outside the region 9
via scan lead wires 33 provided on lower side of the input
terminals 32. A plurality of data input terminals 35 are pro-
vided on the lower side within the data line driving driver
mounting region 12. The data input terminals 35 are respec-
tively connected to data external connection terminals 37
provided on the lower side of the data input terminals 35 via
data lead wires 36 provided on lower side of the data input
terminals 35.
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[0033] Although not shown in F1G. 1 for the clarification of
the figure, a scan line driving driver chip 101 incorporating a
scan line driving circuit unit is mounted on the scan line
driving driver mounting region 9 of the active substrate 1 as
shown in FIG. 11. External electrodes of this driver chip 101
are respectively bonded to the scan output terminal 10, the
first to third scan line test terminals 15 to 17 and the scan input
terminals 32 via solder balls 101a by a chip on glass (COG)
method. A bonding method may be a method using soldering
or a method using an anisotropic conducting adhesive.
[0034] Furthermore, a data line driving driver chip 102
incorporating a data line driving circuitunit is mounted on the
data line driving driver mounting region 12 of the active
substrate 1. External electrodes of this driver chip 102 are
bonded to the data output terminal 13, the first to fourth data
line test terminals 23 to 26 and the data input terminals 35 via
solder balls 102a by the COG method. In this case as well, a
bonding method may be the method using soldering or the
method using the anisotropic conducting adhesive. More-
over, the above-mentioned scan line driving driver chip and
data line driving driver chip may be integrated into one chip
instead of being discrete.

[0035] Next, a specific structure of part of this liquid crystal
display will be described with reference to FIGS. 2 to 7. FIG.
2 is a sectional view of the parts of a switching thin film
transistor 5 and the pixel electrode 4 (4R, 4G, 4B) shown in
FIG. 1. At predetermined places on the upper surface of the
transparent active substrate 1 made of, for example, glass,
there are provided a gate electrode 41 made of, for example,
chromium, the scan line 6 connected to the gate electrode 41,
and the scan lead wire 8 (see FIG. 1) connected to the scan line
6.

[0036] A gate insulating film 42 made of silicon nitride is
provided on the upper surfaces of the gate electrode 41, the
scan line 6 and the active substrate 1. A semiconductor thin
film 43 made of intrinsic amorphous silicon is provided at a
predetermined place on the upper surface of the gate insulat-
ing film 42 above the gate electrode 41. A channel protection
film 44 made of silicon nitride is provided substantially in the
center of the upper surface of the semiconductor thin film 43.
[0037] Ohmic contact layers 45, 46 made of n-type amor-
phous silicon are provided on two sides of the upper surface
of the channel protection film 44 and on the upper surface of
the semiconductor thin film 43 on both sides of the channel
protection film 44. One source/drain electrode 47 made of, for
example, chromium is provided at a predetermined place on
the upper surface of the one ohmic contact layer 45 and on the
upper surface of the gate insulating film 42 in the vicinity of
the ohmic contact layer 45. The other source/drain electrode
48 made of, for example, chromium, the data line 7 connected
to the other source/drain electrode 48, and the data lead wire
11 (see FIG. 1) connected to the data line 7 are provided at
predetermined places on the upper surface of the other ohmic
contact layer 46 and on the upper surface of the gate insulat-
ing film 42.

[0038] Here, the switching thin film transistor 5 is con-
structed by the gate electrode 41, the gate insulating film 42,
the semiconductor thin film 43, the channel protection film
44, the ohmic contact layers 45, 46, and the source/drain
electrodes 47, 48.

[0039]  An overcoat film 49 made of silicon nitride is pro-
vided on the upper surfaces of the gate insulating film 42, the
thin film transistor 5, the data line 7, etc. The pixel electrode
4 (corresponding to 4R, 4G, 4B) made of a transparent con-
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ducting material such as ITO is provided at a predetermined
place on the upper surface of the overcoat film 49. The pixel
electrode 4 is connected to the one source/drain electrode 47
via a contact hole 50 provided at a predetermined place in the
overcoat film 49.

[0040] FIG. 3 isasectional view of the parts of the odd scan
output terminal 10 from the left in the scan line driving driver
mounting region 9 shown in FIG. 1, a scan line electrostatic
protection and test thin film transistor 18 connected to this
scan output terminal 10, etc. The thin film transistor 18 has the
substantially same structure as that of the switching thin film
transistor 5 shown in FIG. 2, and is constructed by the gate
electrode 41, the gate insulating film 42, the semiconductor
thin film 43, the channel protection film 44, the ohmic contact
layers 45, 46, and the source/drain electrodes 47, 48.

[0041] The scan output terminal 10 has a two-layer struc-
ture composed of a lower metal layer 10¢ made of, for
example, chromium and provided on the upper surface of the
active substrate 1, and an upper metal layer 105 made of, for
example, chromium and provided on the upper surface of the
lower metal layer 10a exposed via a contact hole 51 provided
in the gate insulating film 42 and on the upper surface of the
gate insulating film 42 around the contact hole 51. The upper
surface of the scan output terminal 10 is exposed via an
opening 52 provided in the overcoat film 49.

[0042] The first scan line testterminal 15 is made of a metal
layer such as chromium provided on the upper surface of the
active substrate 1, and the upper surface of the first terminal
15 is exposed via openings 53, 54 respectively provided in the
gate insulating film 42 and the overcoat film 49. The second
scan line test terminal 16 is made of a metal layer such as
chromium provided on the upper surface of the active sub-
strate 1, and the upper surface of the second terminal 16 is
exposed via openings 55, 56 provided in the gate insulating
film 42 and the overcoat film 49.

[0043] The second scan line test lead wire 20 is composed
of alower lead wire 20a (wire extending in a row direction in
FIG. 1) made of, for example, chromium provided on the
upper surface of the active substrate 1, and an upper lead wire
206 (wire extending in a column direction in FIG. 1) made of,
for example, chromium provided on the upper surface the
gate insulating film 42. One end of the upper lead wire 205 is
connected to the lower lead wire 20a via a contact hole 57
provided in the gate insulating film 42.

[0044] The lower metal layer 10« of the scan output termi-
nal 10 is connected to the scan lead wire 8 made of, for
example, chromium provided on the upper surface of the
active substrate 1. The gate electrode 41 of the SL-P/T thin
film transistor 18 is connected to the first scan line test termi-
nal 15 via the first scan line test lead wire 19 made of, for
example, chromium provided on the upper surface of the
active substrate 1. The one source/drain electrode 47 is con-
nected to the upper metal layer 105 of the scan output terminal
10. The other source/drain electrode 48 is connected to the
second scan line test terminal 16 via the second scan line test
lead wire 20 composed of the upper lead wire 205 and the
lower lead wire 20a.

[0045] FIG. 4 is a sectional view showing the parts of the
even scan output terminal 10 from the left in the scan line
driving driver mounting region 9 shown in FIG. 1, the SL-P/T
thin film transistor 18 connected to this scan output terminal
10, etc. To only explain the difference between FIG. 4 and
FIG. 3, the third scan line test terminal 17 is made of a metal
layer such as chromium provided on the upper surface of the
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gateinsulating film 42. Moreover, the other source/drain elec-
trode 48 of the SL-P/T thin film transistor 18 is connected to
the third scan line test terminal 17 via the third scan line test
lead wire 21 made of, for example, chromium provided on the
upper surface of the gate insulating film 42.

[0046] In the third scan line test lead wire 21, both a portion
21a extending in the row direction in FIG. 1 and a portion 215
extending in the column direction are formed immediately on
the gate insulating film 42. Of these portions, the portion 2154
extending in the column direction intersects with the portion
(lower lead wire 20a) of the second scan line test lead wire 20
extending in the row direction in FIG. 1, but as the gate
insulating film 42 is interposed therebetween, no short circuit
is caused.

[0047] FIG. 5 is a sectional view showing the parts of the
(1+3)th data output terminal 13 from the left in the data line
driving driver mounting region 12 shown in FIG. 1, the DL-
P/T thin film transistor 27 connected to this data output ter-
minal 13, etc. The DL-P/T thin film transistor 27 has the
substantially same structure as that of the switching thin film
transistor § shown in FIG. 2, and is constructed by the gate
electrode 41, the gate insulating film 42, the semiconductor
thin film 43, the channel protection film 44, the ohmic contact
layers 45, 46, and the source/drain electrodes 47, 48.

[0048] The data output terminal 13 is made of a metal layer
such as chromium provided on the upper surface of the gate
insulating film 42, and the upper layer of this data output
terminal 13 is exposed via an opening 61 provided in the
overcoat film 49. The first data line test terminal 23 is made of]
for example, chromium provided on the upper surface of the
active substrate 1, and the upper layer of this first data line test
terminal 23 is exposed via openings 62, 63 respectively pro-
vided in the gate insulating film 42 and the overcoat film 49.
The second data line test terminal 24 is made of, for example,
chromium provided on the upper surface of the active sub-
strate 1, and the upper layer of this second terminal 24 is
exposed via openings 64, 65 respectively provided in the gate
insulating film 42 and the overcoat film 49.

[0049] The second data line test lead wire 29 is composed
of a lower lead wire 29a (wire extending in the row direction
in FIG. 1) made of, for example, chromium provided on the
upper surface of the active substrate 1, and an upper lead wire
29b (wire extending in the column direction in FIG. 1) made
of, for example, chromium provided on the upper surface of
the gate insulating film 42. One end of the upper lead wire 295
is connected to the lower lead wire 29« via a contact hole 66
provided in the gate insulating film 42.

[0050] The data output terminal 13 is connected to the data
lead wire 11 made of, for example, chromium provided on the
upper surface of the active substrate 1. The gate electrode 41
of the DL-P/T thin film transistor 27 is connected to the first
data line test terminal 23 via the first data line test lead wire 28
made of, for example, chromium provided on the upper sur-
face of the active substrate 1. The one source/drain electrode
47 is connected to the data output terminal 13. The other
source/drain electrode 48 is connected to the second data line
test terminal 24 via the second data line test lead wire 29
composed of the upper lead wire 295 and the lower lead wire
29a.

[0051] FIG. 6 is a sectional view showing the parts of the
(2+3)th data output terminal 13 from the left in the data line
driving driver mounting region 12 shown in FIG. 1, the DL-
P/T thin film transistor 27 connected to this data output ter-
minal 13, etc. To only explain the difference between FIG. 6
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and FIG. 5, the third data line test terminal 25 is made of a
metal layer such as chromium provided on the upper surface
of the active substrate 1, and the upper surface of the third
terminal 25 is exposed via openings 67, 68 respectively pro-
vided in the gate insulating film 42 and the overcoat film 49.

[0052] The third data line test lead wire 30 is composed of
a lower lead wire 30a (wire extending in the row direction in
FIG. 1) made of, for example, chromium provided on the
upper surface of the active substrate 1, and an upper lead wire
306 (wire extending in the column direction in FIG. 1) made
of, for example, chromium provided on the upper surface of
the gate insulating film 42. One end of the upper lead wire 305
is connected to the lower lead wire 30a via a contact hole 69
provided in the gate insulating film 42.

[0053] The other source/drain electrode 48 of the DL-P/T
thin film transistor 27 is connected to the third data line test
terminal 25 via the third data line test lead wire 30 composed
of the upper lead wire 305 and the lower lead wire 30a. In this
case, the portion (upper lead wire 305) of the third data line
test lead wire 30 extending in the column direction in FIG. 1
intersects with the portion (lower lead wire 294) of the second
data line test lead wire 29 extending in the row direction in
FIG. 1, but as the gate insulating film 42 is interposed ther-
ebetween, no short circuit is caused.

[0054] FIG. 7 is a sectional view showing the parts of the
(3+3)th data output terminal 13 from the left in the data line
driving driver mounting region 12 shown in FIG. 1, the DL-
P/T thin film transistor 27 connected to this data output ter-
minal 13, etc. To only explain the difference between FIG. 7
and FIG. 5, the fourth data line test terminal 26 is made of a
metal layer such as chromium provided on the upper surface
of the gate insulating film 42, and the upper surface of the
fourth terminal 26 is exposed via an opening 70 provided in
the overcoat film 49. The fourth data line test lead wire 31 is
made of a metal layer such as chromium provided on the
upper surface of the gate insulating film 42.

[0055] The other source/drain electrode 48 of the DL-P/T
thin film transistor 27 is connected to the fourth data line test
terminal 26 via the fourth data line test lead wire 31. In this
case, a portion 315 of the fourth data line test lead wire 31
extending in the column direction in F1G. 1 intersects with the
portion (lower lead wire 29a) of the second data line test lead
wire 29 extending in the row direction in FIG. 1 and with the
portion (the lower lead wire 30a) of the third data line test lead
wire 30 extending in the row direction in FIG. 1, but as the
gate insulating film 42 is interposed therebetween, no short
circuit is caused.

[0056] Next, an electrostatic protection operation in the
process of manufacturing the active substrate 1 in the liquid
crystal display having the above-mentioned configuration
will be explained. In accordance with an experimental result,
there was entry of positive static electricity but no entry of
negative static electricity in the liquid crystal display having
the above-mentioned configuration. In consideration of this
situation, measures for the protection from the static electric-
ity were taken against the entry of the positive static electric-
ity. Thus, the following operation is explained in connection
with the entry of the positive static electricity. Moreover, a test
probe (not shown) is not brought into contact with the first
scan line test terminal 15 and the first data line test terminal 23
in the process of manufacturing the active substrate 1. There-
fore, the SL-P/T thin film transistor 18 and the DL-P/T thin
film transistor 27 are in a floating (non-conductive) state.
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[0057] Now, assume that positive static electricity has
entered one scan line 6, of the odd scan lines 6, ,, from the
lower side in FIG. 1 from the outside for some reason. Then,
the corresponding SL-P/T thin film transistor 18 connected to
the scan line 6, via the scan lead wire 8 and the scan output
terminal 10 is turned into an on-state(conductive state), and a
current flows from the scan line 6, to the second scan line test
lead wire 20 via this thin film transistor 18, so that the poten-
tial of the second scan line test lead wire 20 becomes high.

[0058] When the potential of the second scan line test lead
wire 20 becomes high, the SL-P/T thin film transistors 18
connected to all the odd scan lines 6, . ,,, from the lower side
in FIG. 1 except for the scan line 6, are brought into a con-
ductive state, and a current flows from the second scan line
test lead wire 20 to all the other scan lines 6,,,, via the
SL-P/T thin film transistors 18, so that all the odd scan lines
6 , from the lower side in FIG. 1 are at the same potential.
This reduces charges applied to each of the switching thin
film transistors § connected to the odd scan lines 6, ,,,, and
can prevent characteristic variations and breakdown of each
of the switching thin film transistors 5 and each of the insu-
lating films.

[0059] When positive static electricity has entered one scan
line 6, of the evenscan lines 6, ,,, from the lower side in FIG.
1 from the outside for some reason, the potential of the third
scan line test lead wire 21 becomes high, and all the even scan
lines 6,,,,, from the lower side in FIG. 1 are at the same
potential, owing to the electrostatic protection operation as
mentioned above. This reduces charges applied to each of the
switching thin film transistors 5 connected to the odd scan
lines 6,, ,,,. Thus, even if the positive static electricity enters
the scan line 6 from the outside for some reason, it is possible
to prevent faults such as characteristic variations and break-
down caused by the static electricity in the switching thin film
transistors 5 and each of the insulating films.

[0060] On the other hand, assume that positive static elec-
tricity has entered one data line 7, of the (1+3n)th red display

data lines 7, , 5, from the left in FIG. 1 from the outside for
some reason. Then, the DL-P/T thin film transistor 27 con-
nected to the data line 7, is brought into a conductive state,
and a current flows from the data line 7, to the second data line
test lead wire 29 via this thin film transistor 27, so that the
potential of this lead wire 29 becomes high.

[0061] When the potential of the lead wire 29 becomes high
as mentioned above, the DL-P/T thin film transistors 27 con-
nected to all the other data lines 7, , ,, of the red display data

line 7 are brought into a conductive state, and a current flows
from the second data line test lead wire 29 to all the rest of the
data lines 7, _ 5 , via this thin film transistors 27, so that all the

red display data lines 7, , ;,, are at the same potential.

[0062] When positive static electricity has entered one data
line 7, (7,) of the (2+3n)th (or (3+3n)th) green display (or
blue display) data lines 7,, 5, (75.3,,) from the left in FIG. 1
from the outside for some reason. the potential of the third
data line test lead wire 30 (or the fourth data line test lead wire
31) becomes high, and all the green display (or blue display)
datalines 7 are at the same potential, owing to the electrostatic
protection operation as mentioned above. Thus, even if the
positive static electricity enters the data line 7,5, (75,3,)
from the outside for some reason, it is possible to prevent
faults such as characteristic variations and breakdown caused
by the static electricity in the switching thin film transistors §
and each of the insulating films.
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[0063] Next, a method of inspecting the lighting of the
liquid crystal display having the above-mentioned configura-
tion will be described. Initially, the test probe (not shown)
connected to an inspection apparatus is brought into contact
with all the test terminals 15 to 17 and 23 to 26. Then, firstly,
forexample, a drive voltage is supplied to the second scan line
test terminal 16, and drive voltages are also supplied to the
second to fourth data line test terminals 24 to 26. In this state,
if gate voltages are supplied to the first scan line test terminal
15 and the first data line test terminal 23, pixels corresponding
to the pixel electrodes 4R, 4G, 4B in the odd rows from the
lower side in FIG. 1 are turned on. When a short circuit is
caused between the scan lines 6 adjacent to each other at this
moment, pixels corresponding to the pixel electrodes 4R, 4G,
4B in the even rows from the lower side which correspond to
the short-circuited part are turned on, and a short-circuit fault
between the scan lines 6 adjacent to each other is detected.
Moreover, when at least some of the pixel electrodes 4R, 4G,
4B inthe odd rows from the lower side are not turned on at this
moment, the scan lines 6 in the corresponding rows are bro-
ken, so that breaking faults of the scan lines 6 are detected. In
the same manner, a drive voltage is supplied not to the second
scan line test terminal 16 but to the third scan line test terminal
17, such that it is possible to detect whether a short circuit is
caused between the even row from the lower side and the
adjacent scan line 6 and whether the scan lines 6 in the even
rows from the lower side have been broken.

[0064] Secondly, for example, drive voltages are supplied
to the second and third scan line test terminals 16, 17, and a
drive voltage is supplied to the second data line test terminal
24. In this state, if gate voltages are respectively supplied to
the first scan line test terminal 15 and the first data line test
terminal 23, pixels corresponding to all the red display pixel
electrodes 4R are turned on. When a short circuit is caused
between the data lines 7 adjacent to each other at this moment,
pixels corresponding to the green display pixel electrodes 4G
or the blue display pixel electrodes 4B corresponding to the
short-circuited part are turned on, and a short-circuit fault
between the data lines 7 adjacent to each other is detected.
Moreover, when at least some of the red display pixel elec-
trodes 4R in given columns are not turned on at this moment,
the corresponding data lines 7, 5, are broken, so that break-
ing faults of the data lines 7, 5, are detected. For the green
display pixel electrodes 4G or the blue display pixel elec-
trodes 4B as well, a drive voltage is supplied not to the second
data line test terminal 24 but to the third or fourth data line test
terminal 25 or 26, such that it is possible to detect a short
circuit between the adjacent data lines 7 and breaking faults of
the data lines 7,, 5, or the data lines 7, ; , to which the pixel
electrodes of the corresponding color display are connected,
in the same manner as the red display pixel electrodes 4R.

[0065] In this liquid crystal display, the SL-P/T circuit 14,
that is, the SL-P/T thin film transistors 18, the first to third
scan line test lead wires 19 to 21 and the first to third scan line
test terminals 15 to 17 are provided in the scan line driving
driver mounting region 9 on the projection 1a outside the
display region 3 on the active substrate 1 as shown in FIG. 1,
so that there is no need for exclusive regions to arrange these
components, and a frame area can be reduced accordingly.

[0066] Furthermore, in this liquid crystal display, the DL-
P/T circuit 22, that is, the DL-P/T thin film transistor 27, the
first to fourth data line test lead wires 28 to 31 and the first to
fourth data line test terminals 23 to 26 are provided in the data
line driving driver mounting region 12 on the projection 1a
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outside the display region 3 on the active substrate 1 as shown
in FIG. 1, so that there is no need for exclusive regions to
arrange these components, and a frame area can be reduced
accordingly.

[0067] Next will be described part of a case where, in the
aforementioned liquid crystal display, a scan line driving
driver (not shown) is mounted on the scan line driving driver
mounting region 9, and a data line driving driver (not shown)
is COG-mounted on the data line driving driver mounting
region 12 by a proper method such as face down bonding, so
that actual driving is carried out. In this case, external elec-
trodes of the scan line driving driver are connected to the
corresponding scan output terminal 10, first to third scan line
test terminals 15 to 17 and scan input terminals 32 by a proper
connecting material such as solder, an anisotropic conducting
material or metal eutectic, and external electrodes of the data
line driving driver are electrically connected to the corre-
sponding data output terminal 13, first to fourth data line test
terminals 23 to 26 and data input terminals 35.

[0068] Then, when a voltage Vgl (e.g., Vgl=-20 to -15
V) is supplied from the scan line driving driver to the unse-
lected scan line 6 via the scan output terminal 10, the voltage
Vgl is also supplied from the scan line driving driver to the
first scan line test terminal 15, and all the SL-P/T thin film
transistors 18 are held in an off-state or non-conduction state.
Moreover, the voltage Vgl is also supplied from the scan line
driving driver to the second and third scan line test terminals
16, 17, and the potential of the other source/drain electrode of
the SL-P/T thin film transistor 18 is held at the voltage Vg1.
[0069] In this state, a voltage Vgh is sequentially supplied
from the scan line driving driver via the scan output terminal
10 and the scan lead wire 8, and each of the scan lines 6 is
scanned.

[0070] Inthe actual driving, the switching thin film transis-
tor 5 is turned into an on-state only for a moment, and is in an
off-state or non-conduction statmost of the time. Therefore,
the unselected scan lines 6 are supplied with the voltage Vgl
most of the time. As a result, the voltage Vg1 supplied to the
gateelectrode of the SL-P/T thin film transistor 18 via the first
scan line test terminal 15 is the same as the voltage Vgl
supplied to the unselected scan line 6, such that a leak current
from the thin film transistor 18 can be reduced.

[0071] Furthermore, the voltage Vg1 supplied to the other
source/drain electrode of the SL-P/T thin film transistor 18
via the second and third scan line test terminals 16, 17 is the
same as the voltage Vgl supplied to the one source/drain
electrode of the thin film transistor 18 via the scan output
terminal 10 connected to the unselected scan line 6, such that
a leak current from the thin film transistor 18 can be reduced.
A voltage supplied to the second and third scan line test
terminals 16, 17 may be a GND potential or a negative poten-
tial less than the GND potential.

[0072] On the other hand, the voltage Vgl is supplied from
the data line driving driver to the first data line test terminal
23, and all the DL-P/T thin film transistors 27 are held in an
off-state or non-conduction stat. Moreover, the second to
fourth data line test terminals 24 to 26 are supplied with their
base voltage (set to LSI-GND) by the data line driving driver,
and the potentials of the second to fourth data line test lead
wires 29 to 31 are held at the LSI-GND.

[0073] In this state, image data is output from the data line
driving driver synchronously with the scan timing of the scan
lines 6, and supplied to each of the data lines 7 via the data
output terminal 13 and the data lead wire 11.
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[0074] Inthiscase, if all the DL-P/T thin film transistors 27
are held in an off-state, the data lines 7 are separated from
each other due to high resistance, so that it is possible to
prevent data signals supplied to the data lines 7 via the data
output terminals 13 from interfering with each other and
reduce a leak current from the thin film transistor 27.

[0075] Here, as respectively shown in FIGS. 5 and 6, the
second and third data line test lead wires 29, 30 are structured
so that one end of each of the upper lead wires 295, 305 is
connected to each of the lower lead wires 29a, 30a via each of
the contact holes 66, 69, and the part of each of the contact
hole 66, 69 is covered with the overcoat film 49. Thus, the part
of the overcoat film 49 in the part of each of the contact holes
66, 69 is subject to defects.

[0076] On the other hand, the part of each of the overcoat
films 49 in the part of each of the contact holes 66, 69 is
covered with the data line driving driver, so that if the over-
coat film 49 in the part of each contact hole 66, 69 is defective
and there is a potential difference between each of the upper
lead wires 295, 304 in the part of each of the contact holes 66,
69 and the data line driving driver, this causes each upper lead
wire 29b, 305 in the part of each contact hole 66, 69 to be
corrupted by the movement of ions.

[0077] Onthe contrary, if the voltage LSI-GND is supplied
from the data line driving driver to the second to fourth data
line test terminals 24 to 26 and the potentials of the second to
fourth data line test lead wires 29 to 31 are held at the LSI-
GND, no potential difference is made between the upper lead
wire 295, 305 inthe part of the contact hole 66, 69 and the data
line driving driver, so that the corrosion of the lead wire as
mentioned above can be prevented even if the overcoat film
49 in the part of the contact hole 66, 69 is defective.

[0078] As shown in FIG. 3, if the second scan line test
terminal 16 is provided on the upper surface of the active
substrate 1, the second scan line test lead wire 20 has to be
structured so that one end of the lower lead wire 20a is
connected to the upper lead wire 206 provided on the upper
surface of the gate insulating film 42 via the contact hole 57
provided in the gate insulating film 42. Therefore, the contact
hole 57 is necessary. A second embodiment described next
dispenses with the contact hole 57.

Second Embodiment

[0079] FIG. 8 is a plan view of an equivalent circuit in the
part ofa scan line driving driver mounting region 9 of a liquid
crystal display according to a second embodiment of this
invention, and FIG. 9 is a sectional view similar to FIG. 3 of
the liquid crystal display according to the second embodi-
ment. First, in this liquid crystal display, a second scan line
test terminal 16 is disposed on the upper side of a first scan
line test terminal 15, and a common portion of a second scan
line test lead wire 20 extending in a row direction is disposed
on the upper side of the scan line driving driver mounting
region 9, that is, on the side of scan output terminals 10.
[0080] InFIG. 8, a plurality of scan line electrostatic pro-
tection and test thin film transistors 18 are arranged in a
zigzag manner in order to diagrammatically clarify the even
thin film transistors 18 from the left and part of the second
scan line test lead wire 20 on the upper side thereof. There-
fore, the thin film transistors 18 may be arranged in a zigzag
manner as shown in FIG. 8, but are preferably arranged lin-
early as shown in FIG. 1.

[0081] Furthermore, as shown in FIG. 9, the second scan
line test terminal 16 is made of a metal layer such as chro-
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mium provided on the upper surface of a gate insulating film
42, and the upper surface of the second scan line test terminal
16 is exposed via a contact hole 56 formed in an overcoat film
49. Moreover, the other source/drain electrode 48 of a scan
line electrostatic protection and test thin film transistor 18 is
connected to the second scan line test terminal 16 via the
second scan line test lead wire 20 made of, for example,
chromium provided on the upper surface of the gate insulat-
ing film 42. Thus, the contact hole 57 as shown in F1G. 3 is not
necessary.

[0082] On the other hand, as shown in FIG. 10, the second
scan line test terminal 16 is disposed between the first scan
line test terminal 15 and a third scan line test terminal 17, and
the second scan line test lead wire 20 is disposed to pass on the
left of the first scan line test terminal 15, and the common
portion of the second scan line test lead wire 20 extending in
a row direction may be disposed on the upper side of the scan
output terminals 10 in the scan line driving driver mounting
region 9.

Other Embodiments

[0083] InFIG. 1, the plurality of SL-P/T thin film transis-
tors 18 are divided into odd ones and even ones from the left
in the scan line driving driver mounting region 9 so that a
short-circuit fault between scan lines 6 adjacent to each other
can be detected as described above. When such a short-circuit
inspection is not carried out, the other source/drain electrodes
of all the SL-P/T thin film transistors 18 may be connected to
the third scan line test terminal 17 via the third scan line test
lead wire 21, and the second scan line testlead wire 20 and the
second scan line test terminal 16 may be omitted.

[0084] 1In such a case, when static electricity has entered
one scan line 6, charges may be dispersed to all the rest of the
scan lines 6, so that electrostatic resistance can be improved.
Moreover, since the contact hole 57 as shown in FIG. 3 isno
longer necessary, the corrosion of a lead wire due to such a
contact hole can be prevented.

[0085] Furthermore, in FIG. 1, the DL-P/T thin film tran-
sistors 27 are divided into red, green and blue displays in the
data line driving driver mounting region 12 so that an inspec-
tion can be separately carried out for each of red, green and
blue as described above. When such a separate inspection for
each color is not carried out or when pixel electrodes of a
plurality of colors are connected to one data line 6 via the
switching thin film transistors 5, the other source/drain elec-
trodes of all the data line electrostatic protection and test thin
film transistors 27 may be connected to the fourth data line
test terminal 26 via the fourth data line test lead wire 31, and
the second, third data line test lead wires 29, 30 and the
second, third data line test terminals 24, 25 may be omitted.
[0086] In such a case, when static electricity has entered
one data line 7, charges may be dispersed to all the rest of the
data lines 7, so that electrostatic resistance can be improved.
Moreover, since the contact holes 66, 69 as respectively
shown in FIGS. 5 and 6 are no longer necessary, the corrosion
of the lead wire due to such a contact hole can be prevented.
In this case, a voltage supplied to the fourth data line test
terminal 26 during actual driving may be a potential around
Vsig or Veom instead of the LSI-GND potential. When the
voltage supplied to the fourth data line test terminal 26 during
the actual driving is the potential around Vsig or Vcom, a
potential difference between the source/drain electrodes of
the DL-P/T thin film transistor 27 is smaller, so that a leak
current can be further reduced.
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[0087] Furthermore, while the scan line driving driver
mounting region 9 and the data line driving driver mounting
region 12 are separate from each other in FIG. 1, one chip
incorporating a scan line driving driver and a data line driving
driver is available in the market. When such a one-chip driver
is used, the scan line driving driver mounting region and the
data line driving driver mounting region may be formed con-
tinuously from each other.

[0088] Still further, while the scan line driving driver
mounting region 9 and the data line driving driver mounting
region 12 are formed in the projection 1a which is one side of
the active substrate 1 in FIG. 1, projections may be formed in
a plurality of sides of the active substrate so that the scan line
driving driver mounting region and the data line driving driver
mounting region are formed in each of the projections or the
scan line driving driver mounting region is formed in at least
one of the projections and the data line driving driver mount-
ing regionis formed in at least the other one of the projections.
[0089] According to the invention defined by claim 1, a
scan line electrostatic protection and test circuit is provided in
anon-display region on a substrate, so that there is no need for
an exclusive region to dispose the scan line electrostatic pro-
tection and test circuit, and a frame area can be reduced
accordingly.

[0090] According to the invention defined by claim 13, a
data line electrostatic protection and test circuit is provided in
the non-display region on the substrate, so that there is no
need for an exclusive region to dispose the data line electro-
static protection and test circuit, and the frame area can be
reduced accordingly.

[0091] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the inven-
tion in its broader aspects is not limited to the specific details
and representative embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general inventive
concept as defined by the appended claims and their equiva-
lents.

What is claimed is:

1. A display comprising:

a substrate including a display region and a non-display

region;

a plurality of display electrodes arranged on the substrate;

a plurality of switching elements respectively connected to

the display electrodes, each of the switching elements
including a control electrode and a data electrode;

a plurality of scan lines respectively connected to the con-

trol electrodes of the switching elements;

a plurality of data lines respectively connected to the data

electrodes of the switching elements; and

a scan line electrostatic protection and test circuit provided

in the non-display region and connected to the scan
lines, the scan line electrostatic protection and test cir-
cuit comprising an electrostatic protection circuit
including a protection element which is normally in a
non-conduction state and is set in a conduction state by
generated static electricity, and an inspection circuit to
inspect a conduction state of the scan lines by way of the
protection element.

2. The display according to claim 1, wherein the non-
display region includes a scan line driving driver mounting
region in which a scan line driving driver is mounted, and the
scan line electrostatic protection and test circuit is provided in
the scan line driving driver mounting region.
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3. The display according to claim 2, wherein a plurality of
scanoutput terminals and a plurality of scan input terminals to
which a scan line driving driver chip is electrically connected
are provided in the scan line driving driver mounting region.

4. The display according to claim 1, wherein the scan line
electrostatic protection and test circuit has a scan line elec-
trostatic protection and test thin film transistor of which one
of source/drain electrodes is connected to each of the scan
lines, a first scan line test terminal connected to a gate elec-
trode of each of the scan line electrostatic protection and test
thin film transistors via a first scan line test lead wire, and at
least one other scan line test terminal connected to the other of
the source/drain electrodes of the scan line electrostatic pro-
tection and test thin film transistor via at least one other scan
line test lead wire.

5. The display according to claim 4, wherein a plurality of
scanoutput terminals and a plurality of scan input terminals to
which a scan line driving driver chip is connected are pro-
vided in the scan line driving driver mounting region, and
each of the scan lines and the one source/drain electrode of
each of the scan line electrostatic protection and test thin film
transistors are connected to each of the scan output terminals.

6. The display according to claim 4, wherein said at least
one other scan line test lead wire includes a second, third scan
line test lead wires, said at least one other scan line test
terminal includes second and third scan line test terminals, the
odd scan lines of the plurality of scan lines from one side are
connected to the second scan line test terminal via the corre-
sponding scan line electrostatic protection and test thin film
transistors and the second scan line test lead wire, and the
even scan lines of the scan lines from the one side are con-
nected to the third scan line test terminal via the correspond-
ing scan line electrostatic protection and test thin film tran-
sistors and the third scan line test lead wire.

7. The display according to claim 6, wherein the second
and third scan line test lead wires are arranged on the same
layer not to intersect with each other.

8. The display according to claim 6, wherein the other
source/drain electrodes of all the scan line electrostatic pro-
tection and test thin film transistors are connected to the one
scan line test terminal via the one scan line test lead wire.

9. The display according to claim 4, wherein a scan line
driving driver is mounted on the scan line driving driver
mounting region of the substrate, and a voltage Vgl is sup-
plied from the scan line driving driver to the first scan line test
terminal during actual driving of the display.

10. The display according to claim 1, further comprising a
data line electrostatic protection and test circuit provided in
the non-display region and connected to the data lines, the
data line electrostatic protection and test circuit including an
electrostatic protection circuit which is normally in an off-
state and is conducted by generated static electricity, and an
inspection circuit to inspect a conduction state of the data
lines and a lighting state of the display electrodes.

11. The display according to claim 10, wherein the data line
electrostatic protection and test circuit is provided in a data
line driving driver mounting region in which a data line driv-
ing driver is mounted.

12. The display according to claim 11, wherein a plurality
of data output terminals and a plurality of data input terminals
to which a data line driving driver chip is connected are
provided in the data line driving driver mounting region.
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13. A display comprising:

a substrate in which a display region and a non-display

region are set;

a plurality of display electrodes arranged on the substrate;

a plurality of switching elements each of which is con-

nected to each of the display electrodes and includes a
control electrode and a data electrode;

a plurality of scan lines connected to the control electrodes

of the switching elements;

a plurality of data lines connected to the data electrodes of

the switching elements: and

a data line electrostatic protection and test circuit con-

nected to the plurality of data lines, the data line elec-
trostatic protection and test circuit being provided with
an electrostatic protection circuit including a protection
element which is normally in a non-conductive state and
is setin a conductive state by generated static electricity,
and an inspection circuit to inspect a conduction state of
the data lines by way of the protection element, the data
line electrostatic protection and test circuit being pro-
vided in the non-display region.

14. The display according to claim 13, wherein the dataline
electrostatic protection and test circuit is provided in a data
line driving driver mounting region in which a data line driv-
ing driver is mounted.

15. The display according to claim 14, wherein a plurality
of data output terminals and a plurality of data input terminals
to which a data line driving driver chip is connected are
provided in the data line driving driver mounting region.

16. The display according to claim 13, wherein the dataline
electrostatic protection and test circuit includes a plurality of
data line electrostatic protection and test thin film transistors,
one source/drain electrode of each of the data line electro-
static protection and test thin film transistor being connected
to each of the scan lines, a first data line test terminal con-
nected to a gate electrode of each of the data line electrostatic
protection and test thin film transistors via a first data line test
lead wire, and at least one other data line test terminal con-
nected to the other source/drain electrodes of the data line
electrostatic protection and test thin film transistors via at
least one other data line test lead wire.

17. The display according to claim 16, wherein a plurality
of data output terminals and a plurality of data input terminals
to which a data line driving driver chip is connected are
provided in the data line driving driver mounting region, and
the plurality of data lines and one source/drain electrode of
the plurality of the data line electrostatic protection and test
thin film transistors are connected to the data output terminals
provided in the data line driving driver mounting region.

18. The display according to claim 16, wherein said at least
one other data line test lead wire includes second to fourth
data line test lead wires, said at least one other data line test
terminal includes second to fourth scan line test terminals,
and the plurality of data lines include first, second and third
color display data lines, the first color display data lines being
connected to the second data line test terminal via the corre-
sponding data line electrostatic protection and test thin film
transistors and the second data line test lead wire, the second
color display data lines being connected to the third data line
test terminal via the corresponding data line electrostatic
protection and test thin film transistors and the third data line
test lead wire, the third color display data lines being con-
nected to the fourth data line test terminal via the correspond-
ing data line electrostatic protection and test thin film transis-
tors and the fourth data line test lead wire.
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19. The display according to claim 16, wherein the other
source/drain electrodes of all the data line electrostatic pro-
tection and test thin film transistors are connected to the data
line test terminal via the data line test lead wire.

20. The display according to claim 16, wherein a data line
driving driver is mounted on the data line driving driver
mounting region, so that a voltage Vgl is supplied from the
data line driving driver to the first data line test terminal
during actual driving.

21. A display comprising:

a substrate in which a display region and a non-display

region are set;

a plurality of pixel electrodes arranged on the substrate;

a plurality of switching thin film transistors respectively
connected to the pixel electrodes and each including a
gate electrode and a source/drain electrode;

a plurality of scan lines connected to the gate electrodes of
the switching thin film transistors;

a plurality of data lines connected to the source/drain elec-
trodes of the switching thin film transistors;

a scan line electrostatic protection and test circuit con-
nected to the scan lines, the scan line electrostatic pro-
tection and test circuit being provided with an electro-
static protection circuit including a protection element
which is conducted by generated static electricity, and an
inspection circuit to inspect a conduction state of the
scan lines; and

a data line electrostatic protection and test circuit con-
nected to the data lines, the data line electrostatic pro-
tection and test circuit being provided with an electro-
static protection circuit including a protection element
which is conducted by generated static electricity, and an
inspection circuit to inspect a conduction state of the
data lines,

the scan line electrostatic protection and test circuit and the
data line electrostatic protection and test circuit being
provided in the non-display region.

22. A display comprising:

a substrate having a display region and a non-display
region which are divided from each other;

a plurality of pixel electrodes arranged in the display
region;

a plurality of switching thin film transistors respectively
connected to the pixel electrodes and having gate elec-
trodes and source/drain electrodes;

a plurality of scan lines connected to the gate electrodes of
the switching thin film transistors;
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a plurality of data lines connected to the source/drain elec-
trodes of the switching thin film transistors;

at least one of a scan line electrostatic protection and test
circuit, and a data line electrostatic protection and test
circuit provided in the non-display region,

the scan line electrostatic protection and test circuit being
connected to the scan lines and being provided with an
electrostatic protection circuit including a protection
element which is conducted by generated static electric-
ity, and an inspection circuit to inspect a conduction state
of the scan lines,

the data line electrostatic protection and test circuit being
connected to the data lines and being provided with an
electrostatic protection circuit including a protection
element which is conducted by generated static electric-
ity, and an inspection circuit to inspect a conduction state
of the data lines.

23. A display comprising:

a substrate having a display region, and a scan line driving
driver mounting region and a data line driving driver
mounting region disposed outside the display region;

aplurality of pixel electrodes arranged in the display region
in a plurality of columns x and a plurality of rows;

a plurality of switching thin film transistors respectively
connected to the pixel electrodes and having source elec-
trodes and source/drain electrodes;

a plurality of rows of scan lines connected to the gate
electrodes of the switching thin film transistors;

a plurality of columns of data lines connected to the gate

electrodes of the switching thin film transistors;

scan line electrostatic protection and test circuit con-

nected to the scan lines, the scan line electrostatic pro-

tection and test circuit including a lead wire, a scan line
electrostatic protection and test thin film transistor

arranged between the scan line and the lead wire, and a

scan line test terminal to supply a drive voltage to a gate

electrode of the scan line electrostatic protection and test
thin film transistor; and

data line electrostatic protection and test circuit con-

nected to the data lines, the data line electrostatic pro-

tection and test circuit including a lead wire, a data line
electrostatic protection and test thin film transistor

arranged between the data line and the lead wire, and a

data line test terminal to supply a drive voltage to a gate

electrode of the data line electrostatic protection and test
thin film transistor.
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