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(54) [Title of Invention] ELECTRO-OPTICAL PANEL,
PANEL INSPECTION METHOD, AND ELECTRONIC
APPARATUS

(57) [Abstract]

[Problem] To provide an electro-optical panel for which a wiring
pattern disposed on the peripheral edge of a panel substrate can
be inspected prior to the mounting of an IC chip.

[Resolution Means] A liquid crystal display panel 1 serving as
the electro-optical panel of the present invention has an array
substrate AR, on which first and second connection lines L1 and
L2, which are normal wiring patterns, extend along a peripheral
edge portion, wherein defective line detection patterns D1 and
D2 are formed between a peripheral edge of the array substrate
AR and the first and second connection lines L1 and L2. By
detecting the presence or absence of a disconnection in the
defective line detection pattern, the presence or absence of the
possibility of a disconnection in the first and second connection
lines L1 and L2, which are normal wiring patterns, can be
detected.
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[Selected Drawing] FIG. 1

[Scope of Patent Claims]
[Claim 1]

An electro-optical panel, comprising a panel substrate on which a normal wiring pattern is formed that extends
along a peripheral edge portion, wherein a defective line detection pattern is formed between a peripheral edge of the
panel substrate and the normal wiring pattern.

[Claim 2]

The electro-optical panel according to claim 1, wherein the defective line detection pattern has an inspection
terminal formed on both ends thereof.
[Claim 3]

The electro-optical panel according to claim 1, wherein, in the defective line detection pattern, one terminal
thereof is connected to an inspection terminal, and the other terminal is connected to a terminal of the normal wiring
pattern at a farthest edge portion disposed adjacent to the defective line detection pattern.

[Claim 4]

An electro-optical panel, comprising a panel substrate on which a normal wiring pattern is formed that extends
along a peripheral edge portion, wherein the farthest edge portion of the normal wiring pattern is caused to branch in
the vicinity of both terminal portions of the wiring pattern, with inspection terminals being formed at the respective
terminals of the branched wiring pattern.

[Claim 5]

An inspection method for an electro-optical panel comprising a panel substrate on which a normal wiring
pattern is formed that extends along a peripheral edge portion, the inspection method for the electro-optical panel
comprising:

forming a defective line detection pattern between a peripheral edge of the panel substrate and the normal
wiring pattern;

detecting the presence or absence of a disconnection of the defective wiring pattern by a continuity inspection;
and

determining there to be no disconnection in the normal wiring pattern when no disconnection of the defective
wiring pattern is detected.

[Claim 6]

The inspection method of the electro-optical panel according to claim 5, further comprising inspecting a
disconnection of the normal wiring pattern via an inspection of an image of the wiring pattern when a disconnection
of the defective line detection pattern is detected.

[Claim 7]

An electronic apparatus, comprising the electro-optical panel according to any one of claims 1 to 4.
[Detailed Description of Invention]

[Technical Field]
[0001]

The present invention relates to an electro-optical panel—as used in display devices of electronic apparatuses
such as personal computers, mobile phones, and portable information terminals—as well as a panel inspection method,
and an electronic apparatus.

[Background Art]
[0002]

In recent years, electro-optical devices, of which liquid crystal display devices and EL (electro luminescence)
display devices are representative, have been widely used as display devices for electronic apparatuses such as
personal computers, mobile phones, and portable information terminals.

[0003]

Of these, the liquid crystal display device has a liquid crystal display panel that is formed by performing
bonding, with a sealing frame interposed between two panel substrates on which a pixel electrode, a common
electrode, and the like are formed, and by sealing a liquid crystal between both of these bonded substrates. This liquid
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3) JP 2009-53390 A 2009.3.12
crystal display panel is typically manufactured using two large mother substrates composed of a glass material,
wherefrom a plurality of small panels can be formed. A pixel electrode arranged in a matrix for each individual panel,
a switching element connected to this pixel electrode, and the like are formed on one mother substrate, and a common
electrode that faces the pixel electrode is formed on another mother substrate. Furthermore, manufacturing is
conducted through processes such as: causing these mother substrates to face each other, interposing the sealing frame
between each of the individual panels, performing bonding, providing a scribe groove on the outer surface of this
bonded mother substrate, using a tool such as a pressing instrument to break and divide into a plurality of empty cells,
and sealing a liquid crystal in these divided empty cells (for example, see patent document 1 listed below).

[0004]

FIG. 9A is a plan view of a liquid crystal display panel 10 of conventional art. This liquid crystal display
panel 10 has two panel substrates 11 and 12. A plurality of IC chip mounting regions S1 to S4 is provided among
these at a peripheral edge portion outside of a display region of the one panel substrate 11, on which a pixel electrode
and a switching element are disposed. Furthermore, a plurality of connection terminals, to which is connected a
flexible printed circuit board (FPC) that is connected to an external control circuit (not illustrated), is disposed on one
side 11X of this panel substrate 11, and a plurality of the connection lines L1 and L2 are connected between these
connection terminals and mounting terminals within the respective chip mounting regions S1 to S4.

[0005]

In addition, source lines and data lines for driving the liquid crystal are led into the display region from the
respective IC chip mounting regions S1 to S4. These source lines, data lines, and connection lines are formed by
wiring patterns composed of a conductive material. Furthermore, the respective IC chip regions S1 to S4 have a
semiconductor chip such as an LSI chip (hereinafter referred to as an IC chip) mounted thereon.

[0006]

Note that the EL display panel is provided with a configuration that is substantially the same as that of the
panel substrate 11 of the liquid crystal display panel described above, except that the switching element and a light-
emitting layer are disposed on at least one panel substrate.

[0007]

However, since the source lines and data lines are formed by wiring patterns composed of a conductive
material on the panel substrate 11, these wiring patterns may short-circuit or disconnect during the manufacturing
process. Therefore, in the manufacturing process of electro-optical panels such as liquid crystal display panels and
EL display panels, an intermediate inspection is typically implemented to inspect for short circuits or disconnections
in the wiring patterns before the IC chips are mounted (for example, see patent document 2 listed below). Here, the
mounting region of IC chips for driving liquid crystal and an inspection probe disclosed in patent document 2 listed
below are described using FIG. 10A and 10B. Note that FIG. 10A is an enlarged plan view of the mounting region
of IC chips for driving liquid crystal disclosed in patent document 2 listed below, and FIG. 10B is a plan view of the
inspection probe.

[0008]

In the IC chip mounting region of the panel substrate of the liquid crystal display panel disclosed in patent
document 2 listed below, an end portion of a plurality of extraction electrodes 20u to 20z is pulled in from one side
a of this region. These extraction electrodes 20u to 20z are provided with bump terminals 21u to 21z, which are
connected to a mounting terminal of an IC chip at a part a predetermined length from an entry into the IC chip
mounting region, and the inspection terminals 22u to 22z are provided on an extension of these terminals. These
inspection terminals 22u to 22z are respectively formed at locations Lr, Lg, and Lb that are separated by a fixed
distance from the one side a of the chip mounting region by type, for example, by a color component (R, G, B, and
the like) whereby the respective extraction electrodes 20u to 20z perform display. In addition, an inspection probe
30, which is in contact with the inspection terminals 22u to 22z, has, as illustrated in FIG. 10B, strip-shaped
conductive layers 32R, 32G, and 32B, in which conductive particles are mixed, formed at a predetermined width in
the horizontal direction, and the remaining parts are formed of a conductive rubber interposed between the respective
strip-shaped conductive layers 32R, 32G, and 32B as strip-shaped insulating layers 33 and 33.

[0009]
Inspection of the liquid crystal display panel 10 is performed by causing the strip-shaped conductive layers
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4) JP 2009-53390 A 2009.3.12
32R, 32G, and 32B of the inspection probe 30 to make contact with the R, G, and B inspection terminals 22u to 22z,
which are arranged in a row in the chip mounting region, and sending a predetermined signal from an inspection
device (not illustrated), whereby the inspection of disconnections, short circuits, or the like in the wiring patterns is
performed.

[Patent Document 1] JP 2002-365648 A (FIG. 16, paragraphs [0002] to [0006])
[Patent Document 2] JP 2006-3741 A (FIG. 3, paragraphs [0021] to [0028])
[Disclosure of Invention]

[Problem to Be Solved by Invention]

[0010]

As described above, electro-optical panels such as liquid crystal display panels and EL display panels undergo
an inspection for the presence, absence, or the like of disconnections or short circuits in wiring patterns disposed on
the panel substrate after processes such as the division of the mother substrate, the sealing of a liquid crystal, or the
like have been performed. Such inspections of electro-optical panels are performed by causing the inspection probe
to make contact with inspection terminals provided in a chip mounting region of the panel substrate, as seen in the
inspection method of patent document 2 listed above.

[0011]

However, this inspection method can detect disconnections or short circuits in source lines and data lines,
that is, disconnections or the like in a wiring pattern located on the output side of the IC chip, but cannot detect defects
in a connection line on the input side of the IC chip, that is, between the IC chip and an FPC that sends an input signal
to this IC chip. Typically, this connection line is routed through an outermost edge part of the panel substrate, as
illustrated by the wiring patterns L1 and L2 in FIG. 9A, and defects readily arise when the mother substrate is divided
into a plurality of panels. In addition, electro-optical panels tend to be made with higher definition and smaller size,
and a boundary region of adjacent individual small panel substrates is designed to be extremely narrow so as to allow
for the formation of more small panel substrates from the large mother substrate.

[0012]

Therefore, the wiring pattern of the panel substrate is disposed at a position that is extremely close to the
peripheral edge of the panel, as seen in FIG. 9A. On the other hand, manufacturing of the panel substrate involves
dividing a large mother substrate formed of a glass material into small panel substrates, transporting these divided
small panel substrates to a designated manufacturing device, and administering designated processing, therefore,
during this division, cracks or chips may occur at the peripheral edge portions, and during the manufacturing process,
the small panel substrates may collide with an obstacle or the like, and significant chipping (see FIG. 9B) or fracturing
(see FIG. 9C) of the peripheral edge of the small panel substrates may arise due to the impact force. When such
chipping or fracturing occurs, the wiring patterns L1 and L2, which are disposed adjacent to the peripheral edge of
the panel substrate, may be partially damaged or cut. However, such damage or cutting of the wiring patterns L1, L2,
and the like cannot be detected by the inspection method disclosed in patent document 1 listed above, and can only
begin to be discovered when the IC chip is mounted, the FPC is connected, and a designated signal is applied from
this FPC. However, the discovery of defects at this stage means that the IC chip and the like are already mounted on
the panel substrate, and it is not possible to disassemble the panel substrate for the repair or the like of disconnection
defects, resulting in the panel substrate itself necessarily being treated as defective. When discarded as waste at this
stage, all of the components including the panel substrate main body, IC chip, connection cables, and the like are
wasted, with the loss thereof being costly. In particular, in COG (chip on glass)-type electro-optical panels where a
plurality of IC chips are mounted on a panel substrate, the IC chips are more expensive compared to other
components, and loss thereof is costly.

[0013]
Therefore, the present invention was made to solve the problems described above, and an object thereof is to provide
an electro-optical panel for which a wiring pattern disposed at the peripheral edge of a panel substrate can be inspected
prior to the mounting of an IC chip, as well as a panel inspection method and an electronic apparatus for this electro-
optical panel.
[Means for Solving Problem]
[0014]
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An electro-optical panel, for achieving the object described above, according to a first aspect of the present invention,
the electro-optical panel having a panel substrate on which a normal wiring pattern is formed that extends along a
peripheral edge portion, wherein a defective line detection pattern is formed between a peripheral edge of the panel
substrate and the normal wiring pattern.
[0015]

According to the electro-optical panel of the first aspect of the present invention, it is possible to estimate the
absence of a defect for at least the normal wiring pattern disposed on this panel substrate, even prior to the mounting
of the IC chip on the panel substrate, by detecting the presence or absence of a disconnection in the defective line
detection pattern. That is, if no disconnection in the defective line detection pattern arises, the possibility of a line
defect such as a disconnection in the normal wiring pattern arising due to a chip or fracture of the substrate is
extremely low. In addition, if a disconnection in the defective line detection pattern is detected, the possibility of a
line defect in the normal wiring pattern arising is extremely high, allowing for the detection of the presence or absence
of a line defect in the normal wiring pattern through the performance of a separate visual inspection or the like.
Therefore it is possible, according to the electro-optical panel of the present invention, to determine a panel defect at
an early stage of the manufacturing process, which is not performed in conventional examples, thereby reducing loss
when discarding waste.

[0016]

Note that the term “normal line” as used in the present invention refers to a line that includes a common line
and a ground line, through which some electrical signals for driving the electro-optical panel flow. In addition, the
term “defective line” as used in the present invention refers to a “disconnection” of the normal line, and to so-called
“thinning” where a part of the normal line is damaged and a resistance value increases.

[0017]

Moreover, in the electro-optical panel of the above aspect, it is preferable that the defective line detection
pattern has an inspection terminal formed at both ends thereof.
[0018]

According to the electro-optical panel of the aspect in question, by providing the inspection terminal at both
ends of the defective line detection pattern, it becomes possible to detect the presence or absence of a disconnection
in the defective line detection pattern by simply bringing a measurement probe into contact with these inspection
terminals.

[0019]

In addition, in the electro-optical panel according to the above aspect, the defective line detection pattern
preferably has one end thereof connected to an inspection terminal, and the other terminal connected to a terminal of
the normal wiring pattern at a farthest edge portion disposed adjacent to the defective line detection pattern.

[0020]

According to the electro-optical panel of the aspect in question, since the normal wiring pattern disposed
adjacent to the defective line detection pattern can have multi-use as one of the inspection terminals, the number of
inspection terminals can be reduced.

[0021]

In addition, in order to achieve the above object, in the electro-optical panel according to the second aspect
of the present invention, the electro-optical panel has a panel substrate on which a normal wiring pattern is formed
that extends along a peripheral edge portion, wherein the farthest edge portion of the normal wiring pattern is caused
to branch in the vicinity of both terminal portions of the wiring pattern, with inspection terminals being formed at the
respective terminals of the branched wiring pattern.

[0022]

According to the electro-optical panel of the second aspect of the present invention, inspection of a defective
line can be performed using a normal wiring pattern without forming a separate defective line detection pattern.
[0023]

Furthermore, in order to achieve the above object, in an inspection method for the electro-optical panel
according to the third aspect of the present invention, the inspection method for the electro-optical panel, which has
a panel substrate on which a normal wiring pattern is formed that extends along a peripheral edge portion, includes:
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forming a defective line detection pattern between a peripheral edge of the panel substrate and the normal wiring
pattern; detecting the presence or absence of a disconnection of the defective line detection pattern by a continuity
inspection; and determining there to be no disconnection in the normal wiring pattern when no disconnection of the
defective line detection pattern is detected.

[0024]

According to the inspection method for the electro-optical panel of the aspect in question, it is possible to
provide an inspection method whereby the effects of the invention of the electro-optical panel are exhibited.
[0025]

In addition, in the inspection method for the electro-optical panel of the aspect in question, a disconnection
of the normal wiring pattern is preferably inspected via an inspection of an image of the wiring pattern when a
disconnection of the defective line detection pattern is detected.

[0026]

The detection of a disconnection in the defective line detection pattern does not immediately indicate that the
normal wiring pattern is disconnected, but indicates a high possibility of the normal wiring pattern being
disconnected. Therefore, according to the inspection method for the electro-optical panel of the aspect in question,
because only normal wiring patterns determined to have a high possibility of being disconnected are re-inspected for
disconnection, the number of electro-optical panels to be re-inspected can be reduced, improving inspection
efficiency. In addition, due to it no longer being necessary to discard all normal wiring patterns determined to have a
high possibility of being disconnected, the number of electro-optical panels to be discarded can be reduced,
significantly lowering the manufacturing cost of the electro-optical panels.

[0027]

Furthermore, in order to achieve the above object, the electronic apparatus according to the fourth aspect of
the present invention is provided with the electro-optical panel as described in any of the above.
[0028]

According to the electronic apparatus of the aspect in question, an electronic apparatus, which uses the
electro-optical panel exhibiting effects such as described above, can be obtained.
[Best Mode for Carrying Out Invention]

[0029]

Optimal embodiments of the present invention will be described below with reference to the drawings.
However, the embodiments given hereinafter provide examples of a liquid crystal display panel serving as the electro-
optical panel, as well as the inspection method for this panel, and the present invention is not intended to be defined
by these, with other embodiments thereof which are included within the scope of patent claims being equally capable
of being applied.

[0030]

FIG. 1 is a plan view of the liquid crystal display panel according to example 1. FIG. 2 is a cross-sectional
view along the line II-1I in FIG. 1. FIG. 3A is an enlarged plan view of the part IIIA in FIG. 1, FIG. 3B is an enlarged
plan view of the part IIIB in FIG. 1, FIG. 3C is an enlarged plan view of the part IIIC in FIG. 1, and FIG. 3D is an
enlarged plan view of the part IIID in FIG. 1. FIG. 4 is a plan view of the liquid crystal display panel according to
example 2. FIG. 5A is an enlarged plan view of the part VA in FIG. 4, FIG. 5B is an enlarged plan view of the part
VB, FIG. 5C is an enlarged plan view of the part VC, and FIG. 5D is an enlarged plan view of the part VD. FIG. 6 is
a plan view of the liquid crystal display panel according to example 3. FIG. 7A is an enlarged plan view of the part
VIIA in FIG. 6, FIG. 7B is an enlarged plan view of the part VIIB in FIG. 6, and FIG. 7C is an enlarged plan view
of the part VIIC in FIG. 6. FIG. 8A is a diagram illustrating a personal computer equipped with the liquid crystal
display panel of the present invention, and FIG. 8B is a diagram illustrating a mobile phone equipped with the liquid
crystal display panel of the present invention. Note that in the respective drawings used for description in the present
specification, each layer and each member is illustrated in the drawings at a substantially distinguishable size, with
the scale different for each layer and each member displayed, and which are not necessarily displayed in proportion
when compared to the actual dimensions.

[Example 1]
[0031]
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As illustrated in FIGS. 1 and 2, the liquid crystal display panel 1 according to example 1 of the present
invention is provided with: an array substrate (hereinafter referred to as AR substrate) 2 on which a pixel electrode,
a switching element composed of a thin film transistor (hereinafter referred to as TFT), and the like are formed, as
well as a color filter substrate (hereinafter referred to CF substrate) 4 on which a color filter, a common electrode,
and the like are formed on the surface facing this AR substrate 2, with the AR substrate 2 and the CF substrate 4
having a sealing frame 6 interposed and bonded therebetween, forming a configuration in which a liquid crystal 7 is
sealed in a region enclosed by both of the substrates 2 and 4 and the sealing frame 4. Note that, in FIG. 2, the pixel
electrode and various wiring provided on the AR substrate 2 are illustrated as a structure 3, and the color filters,
common electrodes, and the like on the CF substrate 4 are illustrated as a structure 5, respectively.

[0032]

This liquid crystal display panel 1 is typically manufactured using two large mother substrates (not illustrated)
composed of a glass material, wherefrom a plurality of small panels can be formed. Of these, pixel electrodes arranged
in a matrix for each individual panel, a TFT connected to these pixel electrodes, and the like are formed on one of
the mother substrates to form a plurality of the AR substrate 2, and on the other mother substrate are formed: a black
matrix, which is provided in a matrix corresponding to a pixel region of the AR substrate 2, a color filter such as, for
example, red (R), green (G), and blue (B), provided in the region enclosed by this black matrix, as well as a shared
(common) electrode, which is provided so as to cover this color filter. Furthermore, the surfaces of these mother
substrates are caused to face each other and are bonded together by a sealing frame for each individual panel, a scribe
groove is provided on the outer surface of this bonded mother substrate, and a tool such as a pressing instrument is
used to apply pressure, break, and divide the substrate into a plurality of individual panels. In addition, the liquid
crystal display panel 1 is manufactured by a liquid crystal being sealed in the divided panels. The substrate on which
the TFT and the like are formed is the AR substrate 2, and the substrate on which the color filter and the like are
formed is the CF substrate 4.

[0033]

The AR substrate 2 is composed of a rectangular substrate having opposing long sides 2a and 2b and short
sides 2¢ and 2d, and protruding portions 2X and 2Y are formed on the long side 2b and the short side 2d and are
exposed to the outside when bonded to the CF substrate 4. These protruding portions 2X and 2Y are provided with a
plurality of IC chip mounting regions S1 to S4 where IC chips for driving liquid crystal are mounted. Among these
IC chip mounting regions S1 to S4, the single IC chip mounting region S1 is on the protruding portion 2Y on the
short side 2d, and has a gate driver IC chip mounted thereon, while the other IC chip mounting regions S2 to S4 are
on the protruding portion 2X on the long side 2b and have source driver IC chips mounted thereon, respectively.
[0034]

Each IC chip mounting region S1 to S4 is provided with: a plurality of input-side bump terminals ti
connected by the connection lines L1 and L2 for inputting various signals input through each FPC to the IC chip, and
a plurality of output-side bump terminals tour are disposed which are connected by source wiring SW; to SW, and
gate wiring GW1to GW,, disposed within the display area DA. Note that the input-side bump terminal tiv and output-
side bump terminal tout of the IC chip mounting region S1 are illustrated in FIG. 3C.

[0035]

In addition, from the IC chip mounting region S1, a plurality of gate wirings GW; to GW, is led out at a
predetermined interval and arranged in the row direction (the long direction of the AR substrate 2) in FIG. 1.
Moreover, from the IC chip mounting regions S2 to S4 provided on the long side 2b, the plurality of source wirings
SWi to SW, is led out at a predetermined interval and arranged in the column direction (the short direction of the AR
substrate 2) in FIG. 1. Note that in FIG. 1, the source wirings SW to SWy are led out from the IC chip mounting
region S2, the source wirings SWx+1 to SWy are led out from the IC chip mounting region S3, and the source wirings
SWy+1 to SW; are led out from the IC chip mounting region S4, respectively. The respective gate wirings GW; to
GW,, and source wirings SW to SW; are laminated in a state insulated from each other through an insulating film
(not illustrated), and are wired in a matrix shape in the display area DA. In addition, in each region enclosed by the
gate wirings GW1 to GW; and the source wirings SW1 to SW; are formed: a TFT serving as a switching element that
turns on according to a scanning signal applied to the gate wirings GW1 to GW,, and a pixel electrode to which a
video signal applied to the source wirings SW1 to SW; is supplied. These gate wirings GW1 to GW, and source
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wirings SWi to SW,, are formed of wiring patterns composed of a light-shielding metal material, for example, Cr, Al,
and Ti, or a multilayer structure thereof.

[0036]

A plurality of connection terminals T for connecting an FPC connected to an external control circuit are
provided at a part adjacent to the long side 2b of the surface of the AR substrate 2. The connection terminals T and
the output-side bump terminals tiv in the IC chip mounting regions S1 to S4 are respectively connected by the first
and second connection lines L1 and L2, which are led to the protruding portions 2X and 2Y. The first and second
connection lines L1 and L2 preferably use the same material as the gate wirings GW; to GW,, and are formed by the
same process as that whereby the gate wirings GW; to GW,, are formed.

[0037]

Hereinafter, the structure and the like of the connection lines L1 and L2 disposed on the AR substrate 2 will
be described in detail while referencing FIGS. 1 and 3. As illustrated in FIG. 3A, a connection terminal T is composed
of a plurality of connection terminals T; to Tm and Twm+1 to Tz, and these connection terminals T to Tz are disposed
in a row along the long side 2b. In addition, inspection pads P; and P> are respectively provided on both side portions
of these connection terminals T to Tz. Furthermore, inspection pads P3; and P4 are respectively provided near the IC
chip mounting regions S1 and S2, which are most distant from the connection terminals T; to Tz. The respective
inspection pads P to P4 are formed of terminal pieces having a relatively large surface area that allows a point of
contact of an inspection probe (not illustrated) to make contact.

[0038]

Among the plurality of connection terminals T to Tm and Twm+1 to Tz, a plurality of the first connection line
L1 is connected to the connection terminals T; to Twm, and this connection line L1 is disposed along the long side 2b
and connected to each input side bump terminal tiy in the IC chip mounting regions S2 and S3. In addition, a plurality
of the second connection line L2 is connected to the connection terminals Twm+1 to Tz, where this connection line L2
is disposed along the long side 2b and the short side 2d and is connected to each input side bump terminal tiy in the
IC chip mounting regions S1 and S4.

[0039]

The first and second connection lines L.2 are configured from two connection line groups La and Lb, and Lc
and Ld, which are adjacent. Of these, the connection line group La is connected to the input side bump terminal ty
in the IC chip mounting region S2, the connection line group Lb is connected to the input side bump terminal tiy in
the IC chip mounting region S3, the connection line group Lc is connected to the input side bump terminal ti in the
IC chip mounting region S4, and the connection line group Ld is connected to the input side bump terminal tiy in the
IC chip mounting region S1, respectively.

[0040]

In addition, defective line detection patterns D1 and D2 are disposed on the outside of the first and second
connection lines L1 and L2, that is, on the peripheral edge portion side of the long side 2b and the short side 2d of a
panel substrate 2. These defective line detection patterns D1 and D2 are positioned, for example, exactly 0.025 mm
inside from the peripheral edge portion of the panel substrate 2 (see FIG. 3D), the line width thereof is, for example,
0.03 mm, and these defective line detection patterns D1, D2 and the connection lines Lb and Ld are separated, for
example, by 0.1 mm. Note that the width of the connection lines L1 and L2 is, for example, 0.005 mm, and the
interval between the respective connection lines L1 and L2 is, for example, 0.03 mm. Of these defective line detection
patterns D1 and D2, the defective line detection pattern D1 is that which serves to connect between the inspection
pads P1 and P3, and the defective line detection pattern D2 is that which serves to connect between the inspection
pads P2 and P4, respectively. These defective line detection patterns D1 and D2, similarly to the connection lines L1
and L2, preferably use the same material as the gate wirings GW1 to GW,, and are formed by the same process as that
by which the gate wirings GW1 to GW,, are formed.

[0041]

The first and second connection lines L1 and L2 are signal lines connected to the connection terminal T that
transmit a predetermined signal from the FPC to the IC chips mounted in the IC chip mounting regions S1 to S4.
Being lines that transmit various signals, these first and second connection lines L1 and L2 correspond to the normal
lines in the present invention. In addition, each defective line detection pattern D1 and D2 in this example is a dummy
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pattern added for inspection. Note that each defective line detection patterns D1 and D2 may be formed
using a conventional shield line and the like as typically formed.

[0042]

As described above, the respective defective line detection patterns D1 and D2 are disposed so as to enclose
the outside of the first and second connection lines L1 and L2 (the position closest to the peripheral edge portion of
the AR substrate 2) (see FIG. 1). Through disposal in this position, a defect first arises in the defective line detection
patterns D1 and D2 when a chip, fracture, or the like arises at a peripheral edge portion of the AR substrate 2 in the
manufacturing process of the liquid crystal display panel 1. Furthermore, when this chip, fracture, or the like is large,
the first and second connection lines L1 and L2 on the inside thereof are damaged or cut.

[0043]

Next, the defective wiring pattern inspection method using these defective line detection patterns D1 and D2
will be described. Of the defective line detection pattern inspection methods, a disconnection inspection is performed
by a continuity inspection of the defective line detection patterns D1 and D2 disposed between the respective
inspection pads P and P2, and P3 and P4. This continuity inspection is performed using simple inspection means that
apply a voltage between the inspection pads P1 and P3; and between the inspection pads P> and P4 to detect the presence
or absence of continuity thereof. This inspection means uses, for example, a well-known inspection probe to make
contact with an inspection pad during inspection prior to the mounting of an IC chip, to apply a predetermined voltage
to each inspection contact point, and to measure the resistance value, thereby detecting the presence or absence of a
disconnection in the defective line detection patterns D1 and D2 connected between each inspection pad. Note that
even when, despite there being a disconnection, contact ensues without a separation occurring, with a connection
thereof being maintained with a high resistance value, this too is regarded as a disconnection.

[0044]

If any one of the defective line detection patterns D1 or D2 is disconnected, there is no continuity according
to this continuity inspection, allowing for easy detection of a disconnection in the respective defective line detection
patterns D1 and D2. Furthermore, when the defective line detection patterns D1 and D2 are disconnected, the
probability is extremely high that the normal wiring pattern—composed of the first and second connection lines L1
and L2, which are adjacently disposed at slight intervals (for example, 0.1 mm) from the defective line detection
patterns D1 and D2-is also disconnected or thinned, so a disconnection in the defective line detection patterns D1
and D2 is tentatively treated as a defective product. This inspection can be implemented before mounting the IC chip
on the AR substrate 2, which allows defective product to be discovered at an early stage in the manufacturing process.
[0045]

In this examination, even when a disconnection in the defective line detection patterns D1 and D2 is detected
and tentatively determined to be defective product, there is a possibility of product (good product) being mixed in,
wherein the normal wiring pattern composed of the adjacently disposed first and second connection lines L1 and L2
has no disconnection or thinning. Discarding good product as such leads to a large economic loss, so all product in
which a disconnection in the defective line detection patterns D1 and D2 is detected, which is tentatively determined
to be defective, is subjected to a visual inspection using a microscope or the like. Through this visual inspection, by
examining the condition of the first and second connection lines L1 and L2, it is possible to sort out good product
that is mixed in with the product tentatively determined to be defective, thus allowing for the accidental determination
of a good product as a defective product as well as disposal thereof to be prevented. Moreover, the number of the
panel substrate 2 that needs to be visually inspected is significantly reduced due to being sorted according to the
presence or absence of continuity in the defective line detection patterns D1 and D2, so introducing a visual inspection
has little impact on manufacturing efficiency. Note that this secondary inspection method is not limited to visual
inspection. For example, the normal wiring pattern may be imaged and compared with a reference pattern, or the
pattern coupling may be confirmed via imaging analysis.

[0046]

Thus, in the liquid crystal display panel 1 of example 1, the defective line detection patterns D1 and D2 are
disposed at the outermost peripheral portion of the first and second connection lines L1 and L2, which are normal
wiring patterns disposed on the protruding parts 2X and 2Y of the AR substrate 2. Furthermore, it is possible to
estimate the absence of a defect for at least the first and second connection lines L1 and L2 disposed on this AR
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substrate 2, even prior to the mounting of the IC chip on the panel substrate, by detecting the presence or absence of
a disconnection in these defective line detection patterns D1 and D2. That is, if no disconnection in the defective line
detection patterns D1 and D2 arises, the possibility of a disconnection or of thinning of the first and second connection
lines L1 and L2 arising is extremely low. In addition, if a disconnection in the defective line detection patterns D1
and D2 is detected, the possibility of a disconnection or of thinning of the first and second connection lines L1 and
L2 arising is extremely high, allowing for the detection of the presence or absence of a disconnection or of thinning
of the first and second connection lines L1 and L2 through the performance of a separate visual inspection or the like.
Moreover, the process of inspecting the continuity of these defective line detection patterns D1 and D2 can be
performed in the early stages of the manufacturing process of the liquid crystal display panel 1, allowing for defective
product to be found at an early stage and also for the loss of various components attached to the liquid crystal display
panel 1 in the later stages of the manufacturing process to be reduced.

[Example 2]
[0047]

Next, the liquid crystal display panel according to embodiment 2 of the present invention and the panel
inspection method therefore will be explained with reference to FIGS. 4 and 5. The liquid crystal display panel 1A
according to the present example 2 has many constituent elements in common with the liquid crystal display panel 1
described above, so the same reference numerals are assigned to the elements in common, and duplicate description
thereof is omitted, with only different configurations being described hereinafter.

[0048]

The liquid crystal display panel 1 of the above example 1 is configured having the inspection pads P; to P4
provided at both ends of the respective defective line detection patterns D1 and D2, whereas the liquid crystal display
panel 1A according to example 2 omits, among these inspection pads P1 to P4, the inspection pads P1 and P,
substituting connection terminals T1 and Tz positioned at both ends in place of the inspection pads P1 and P2.
[0049]

In this liquid crystal display panel 1A, of two defective line detection patterns D3 and D4, the single defective
line detection pattern D3 is connected at one end to the inspection pad P3 and at the other end to the connection
terminal T positioned at a left end portion of the connection terminal T. Note that this connection terminal T is
connected by the connection line D3, which is disposed at the outermost portion of the first connection line L1 (that
is, the position closest to the long side 2b), and this connection line L1; is disposed along the long side 2b. The other
defective line detection pattern D4 is connected at one end to the inspection pad P4 and at the other end to the
connection terminal Tz positioned at a right end portion of the connection terminal T. Note that the connection
terminal Tz is connected by the connection line D4, which is disposed at the outermost portion of the first connection
line L2 (that is, the position closest to the long side 2b and the short side 2d), and this connection line L2 is disposed
along the long side 2b and the short side 2d.

[0050]

The defective wiring pattern inspection method for the liquid crystal display panel 1A of the present example
2 is performed, by the same method as the inspection method described in embodiment 1 above, between the
connection terminal Ti and the inspection pad P3, and the connection terminal Tz and the inspection pad Pa.

[0051]

According to the liquid crystal display panel 1A according to the present example 2 described above, since
the inspection pads P1 and P> can be reduced compared to the liquid crystal display panel 1 of example 1 above, it is
no longer necessary to ensure space on the AR substrate 2 for forming the inspection pads P; and P2, which allows
for a design that meets the recent demand for a narrower frame for liquid crystal display panels.

[Example 3]
[0052]

Next, a liquid crystal display panel 1B according to example 3 of the present invention and the inspection
method for this liquid crystal display panel 1B will be described with reference to FIGS. 6 and 7. The liquid crystal
display panel 1B according to the present example 3 has many constituent elements in common with the liquid crystal
display panels 1 and 1A of examples 1 and 2 above, so the same reference numerals are assigned to the elements in
common, and description thereof is omitted, with only different configurations being described.
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[0053]

The liquid crystal display panel 1 of example 1 above has a dummy wiring pattern disposed separately from
the normal wiring pattern as a defective line detection pattern, and is such that detection of a defective line is
performed using this dummy wiring pattern. However, the liquid crystal display panel 1B according to this example
3 does not use a dummy wiring pattern, and the normal wiring pattern has multi-use for defective line detection,
enabling the detection of a disconnection or of thinning of the normal wiring pattern.

[0054]

That is, the liquid crystal display panel 1B of the present example 3 forms a defective wiring pattern using
the connection lines L11 and L2 positioned at the respective farthest edge portions of the first and second connection
lines L1 and L2. Specifically, the line of the single connection line L1; is caused to branch near both ends thereof,
and end portions of branched lines L1, and L13 are connected to the inspection pads P and P3; the line of the other
connection line L2, is also caused to branch near both ends, and end portions of branched lines L2; and L2; are
connected to the inspection pads P> and P, respectively. Note that of these respective branched lines, illustration of
the branched line L13 connected to the inspection pad P53 is omitted.

[0055]

The defective wiring pattern inspection method for the liquid crystal display panel 1B of the present example
3 is performed by the same method as the inspection method described in example 1 above. According to this liquid
crystal display panel 1B, because one of the connection lines L1 and L2 of the normal wiring pattern can have multi-
use as a defective line detection pattern, an inspection of a defective line is able to be performed without forming a
separate defective line detection pattern. However, when a disconnection, thinning, or the like is found as a result of
the inspection performed here, the liquid crystal display panel 1B under manufacture is discarded as defective
product, without going so far as to perform a visual inspection.

[0056]

Examples of the liquid crystal display panel as an electro-optical panel have been described above as
examples 1 and 2 of the present invention. The electro-optical panel of the present invention as such can be used in
electronic apparatuses such as personal computers, mobile phones, and portable information terminals. Among these,
an example using an electro-optical panel 71 in a personal computer 70 is illustrated in FIG. 8A, and similarly, an
example using an electro-optical panel 76 in a mobile phone 75 is illustrated in FIG. 8B. However, since the basic
configurations of the personal computer 70 and the mobile phone 75 are well known to a person skilled in the art,
detailed description thereof is omitted.

[Brief Description of Drawings]
[0057]
[FIG. 1] A plan view of the liquid crystal display panel according to example 1.
[FIG. 2] A cross-sectional view along the line II-II in FIG. 1.
[FIG. 3] FIG. 3A is an enlarged plan view of the part IIIA in FIG. 1, FIG. 3B is an enlarged plan view of the part
IIB in FIG. 1, FIG. 3C is an enlarged plan view of the part IIIC in FIG. 1, and FIG. 3D is an enlarged plan view of
the part I1ID in FIG. 1.
[FIG. 4] A plan view of the liquid crystal display panel according to example 2.
[FIG. 5] FIG. 5A is an enlarged plan view of the part VA in FIG. 4, FIG. 5B is an enlarged plan view of the part
VB, FIG. 5C is an enlarged plan view of the part VC, and FIG. 5D is an enlarged plan view of the part VD.
[FIG. 6] A plan view of the liquid crystal display panel according to example 3.
[FIG. 7] FIG. 7A is an enlarged plan view of the part VIIA in FIG. 6, FIG. 7B is an enlarged plan view of the part
VIIB in FIG. 6, and FIG. 7C is an enlarged plan view of the part VIIC in FIG. 6.
[FIG. 8] FIG. 8A is a diagram illustrating a personal computer equipped with the liquid crystal display panel of the
present invention, and FIG. 8B is a diagram illustrating a mobile phone equipped with the liquid crystal display
panel of the present invention.
[FIG. 9] FIG. 9A is a plan view of a liquid crystal display panel of conventional art, FIG. 9B is an enlarged view of
the IXB part of FIG. 9A, and FIG. 9C is an enlarged view of the IXC part of FIG. 9A.
[FIG. 10] FIG. 10A is an enlarged explanatory view of an inspection terminal formation part of the liquid crystal
display panel of conventional art, and FIG. 10B is a plan view of the inspection probe of conventional art.
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[Description of Reference Numerals]

[0058]
1, 1A, 1B: Liquid crystal display panel, 2: AR substrate, 2a to 2d: sides, 2X, 2Y: protruding parts, 4: CF substrate, 6:

sealing frame, 7: liquid crystal, D1 to D4: defective line inspection patterns, FPC: connection cable, L1, L2, L1y, L2;:
connection lines, L1z, L13, L2>, L.23: branching lines, La to Ld: connection line groups, P to P4: inspection pads, S1
to S4: IC chip mounting regions, GW1 to GW,: gate wiring, SW; to SW,: source wiring, T, Ti to Tz: connection
terminals, tiv: input-side bump terminal, tout output-side bump terminal
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LY (I9CBH) §52 L HDd, COLIDBERTPERNEETDLE, N ILE
ROBBICEZELTCEZRIALZERKAAY—2Y L1, L2A—HHERAI VI IATLE
STELHB, LhLBGAL, COLSHERBRANZ—VL1., L2FOHELZWL LUK
EEEEXBHIICEHRSINEEREAEZETCHRET A LENTET. 1 CFy THAERE
n., FPCHAEHREIN, COFPCAHALCHENDESIMALONLEETICMOHTHRET S
ENTEDL, L2HAD. COBRBTOTIERRRIE. BMIC/ARILEREICICFY TEMNE
HEIhTHEY., £, N2 LEREPBLIHBRABOBEEZST S ATERLED 30
ARV ERZEODLDEFARRELTUNEBEIZZH/LHCHE-> TS, COBRBTEER
NEHBE. RRXILEREAK, ICFyv T ERTZT—TILEOLETOMBNERICKY
ZTOBREADPSEICHED, HIZ,. "FLERICEHBEOICFy INAEEIRDCOG (Ch
ipOnGlass) BOELAZEZNRRILTHE., ICFYTITHOBRIICEHEBELTEHEEL D=
I, TOBEEFEELNSHEICH B,

[0013]

FLT,.AREBHBLEORBELZMRIDZDEHIZHENEFLDTH-T., AEHODBMIE
I CF Y TEEFMIECARLEROBABICEZSINZERKAZ—COBREINARLER L
2RIV, COELSAEERRTLONRRIILBREFAZRVEFHB[ERBISZIILIZH S,
([(REZMRT DD FKE] 40
[O014]

TREEMEERT DO, REBAOF 1 DEKRIZHMNDIESKENARILIE. BHEBBIZH
S TEAETIEREHRENNEI— VAR EINERRILERZETIEIREZNRNRLTH T
CHIREANARLEROBEBLEMEESRERNNI -V LEOBMIIAREREBBE NI -2V EERKL
oeERBMET B,

[0015]

AEBHOE1DOERIZHMDIZELAZNRNRILIZEAE., XFLERIZCICFYy TEEH
THHMMTH-TH., FEEBBRENRE—VOWHBOEEZRANT I EITEY. L E
FCDONRRLERICEBESAEERBERAI—VOREHTET I ENTARIZCED, T
Thbt, FTEEEBREAE—VICHESAE LTV ETAE, BERORTPEHIZE-TE 50
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HEBNRI—VICHBEOEKABRBAEL TWAAIAEHEIEERICNHNSI N, T, TREERK
BENRI—COHBIAIBRESINEZES, EHRERNAI—VICERFAERNEL TS AEEN
FEEICRKZLVDT., IEABRBREZEETICEICE S TERBRBNAI—VORBFED
FEZRNMTDHIIENTZEDL, TOEH, FEHOEBERIAXAFENARILICE A, EEH TIE
ThhTVAEP - EFREIRORVEBE TARILFTBZHETETINDT., BEELHT EHE
NDIEBLEEBTE S,

[0016]

HE., KFBHICWS TERRK] L. 3T VERE. Y59V FBEEEEH. LD
BERAEZENRILBEHAOEREENRNTLWIEBREZETRT, . REBRHIZCLS TTRE
Bl EFX. ERBEHED THK) RUEHAERO—SABBLTERBEABXRT IO S 10
r#Mmi] 2T HLDTH D,

[o017]

Flh, LTEHFOESIAEENNRILIZEVNTE., BITAREHRBH N2 -2, Z0O @K
CRERABFAERINATWLE I EMNITFEL L,

[o0 18]

BRIVEHODESAENRIILIZEAE., FTEEKBRENI—COBBmICKREABFZER T
FE=H, CNODRBRBHFICHABO IO — T 24 EITHIEFTTCAREERENRNEZ—20D
MBROEREZRHET I ENTEDLSITHD,

[o0019]

Flh, LTEHFOESIAEENNRILIZEVTHE., BIEARERBH N2 -2, 20— 20
ABREABFICEKZSIA. HEHIFAMTMETERERBBE AN —VICEBELTRESINERREE
DEHRBBNAZ—COmBFICEHREIATWLWE I EAFFELLL,

[0o020]

BRIEBOEIAZNRARILICEIIAE, FREKBRENRN I —VICEZELTREESAEZER
BENI—E—FORERAWFELTCERATZL-H. REAMFOHELLELSTEDS
[o002 1]

Frh. LSEEMNEERT L. AXKBFOE20BKFICHAMNDIEIEEAARLIEFT. B
BICRA - TEAETIERER NI —VAERE IR ILERZAEITIELSHAFEZNARILT
HoT., MIREHBBNI—CORBHOERANI—VOmMBHEELZIBESIE. H&H 30
I Lf-BERNANI— DTN TAhOGBIIRERABFERRLEEZEHBET S,

[002 2]

AEHDODE2OERKICHADIBELEAEAENRNLIZEIAE., IRTFTBREBKRENEI—2FH
KT b B, ERBERNI—VEFRALTCFAERBBORENTETDILSICH D,

[002 3]

B, LEEBEMZERTEH-0. AXEHAOEIOEBRICHADIERIAEAENANRILOBEA
ZlE., ABBICA--TEEITIERERNAI—VIAERIMWEZRARILEREFETIZIEL N
ZERRILOBREAEZICBEVT., BIZNARLEROBABLEMNEZERERNI—VEOBIZF
EREBRENI—VEEBRL., MIEZTEREREBRRENI—VOHMBOEEZEBEREICLY
REL. MTAERESERERZ—COMBABRMIL AL >LBEEICIE, MEERBR/N 40
A—VICHBAEWVWEHET DI LEHEBLET B,

[002 4]

RIZEKODERIAEZNRNRTILOBRERAZEZIZCEIIAE, FIEESISAZNRNRILOEBEODREZ S
TEHRERAFENRILOBEFZZIRHETE S,

[o02 5]

Flh, LTEHFOEBELESAEZNRILOBEAZICEVLWTE., fMiEFARERBEEH /A A2—20
BBABMIh-LEEE, BRI —VOBORBREBEICLYNEERERNI—COHRE
BRETHEATFELL,

[0026)]

TEREERHENR I —COHMBIBRMEINEILEEF. EBICERBERNAI—UAHWBKELT 50
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WEZEZRTHEOTIRHAVS, EHEEAL2—VUINBLTWLWSAEEAREST NI &%
TTHEDTHD. oT. RIBHKOERAZNRARILOBREAZICEIAE., EHER/NS
— VN HBRLTOWIAEEIRZTVEHHINLZEDICOVTOABEEERBRENT —
NEHBRBLTWVWEINELNERETEIOT., BEREBEITIHIESEENRRILOEELHCT S C
ENRNTE, REDEAALT S, MAT, EFBEBBENNI—UAHBLTVIAHRENKRSE
WEHIBR S M-I DDETEHETILENLGCLEEILNL, BETIERIAEENRRILOK
FROTENTE, BEEAXAENRRFTLOBEIRMNEZRBICEB I A ENTED L SIS
73,

[O002 7]

BICER, LREMEERT LS5O, AREPHOEFI4OBKRICHNMNSIEFHSFIX., £V 10
THAMICERHEOEEALZEZRARLEBALLCLEEZHBET D,

[00 28]

ZROIAEBROEFHFICINE, LEOLISIUDREZETIERAFEZNARLEFEALEE
THRENBGLINDS,

([RBHEZEHET 52-ONDRBDORE]

[0029]
LT, BEZZRBLTARAORROEREREZHHAT S, BL. UTIZRYT EHTE
F. ZAEPAORMBBEZERILT 2-ODEIAFNRLELTORBRTINARILEUC

DIRFILDBREAEZFHTRTZ23O0OTHHT. AEHEINLITHETSIILEZERT S
FOTHEL, HHBEROBEBEICEFNIZTOMOEEREDOLDIFLI(BERLEBED £ 20
DTHDH,

[0030]

H1EEEFAIICHEIBABERTAIILDODFARTH S, I2EFEH 10— IROFER
THD. BS3AFRI1DINARSOBAXFERN. H3BEIHA1D0IIBMAOILXFEARR
.R3CHEE1DINICHB2POEXRXTFER. ISDIEEH 1DIIIDBI2OLRXTFEARTH D
c AR ERHF2ICHRIBRETINAIILOTERTH S, BISATRIDOVABDTDIEX
TER. I5BIVBH,POLAXAFAR. IS5CIEVCHL2OILAFEFRERK. I5DIXV D
BLrOMATEAR THD, RI6IETEHEHAISICHEIRAZRFTARTLOTIEK TCHD., M7 A
FEE6DVIIASBAPOLAFEFER. I7BIEH6DOVIBHIOLAFER. A7 CIEX6
DVIICHEPDIBEAFEARTCH S, ISAFTAXRKBPAOERRRTARILEBHLEZAA—YF 30
LWAVEL1—4%2F3HTHY. ISBIEAKBHORBRFINFILEESH L-EFTEEH
FRIETHD, HHE. CORMEICETSIFEHOELHICALLONEZERBEIZS LTI,
EEVCPENMZRAEALTCRETRLEEOXRESI LT E-H. EBPRBHMEBIZHEREZRE
OB TERRLTEBY ., 2 F  LERBEOTEICEALTERTRISIATLE LD TIEHALL,
[EHEH 1]

[003 1]

H1EUR2ICTRT LIS, AEBAOEEH1ICKRIBRRERARILIE,. BREBR
VUEE NSV RXRA (Thin Film Transistor: LT, TFT&EWS) hHHBZRAL Y FY
THEFENBHRENEZTLAER (LT, AREWRENVS) 2&. COARERZ2 XM
THRHERICAS—TAILEARUVEBEBEN R EINEZAT—T s ILE2ER (LT, CFE 40
WEWS) 4&, #2HA. ARER2ECFERAILEEFMBMIZY—ILBR6ZEZENAELTHY A
. MER2. 4V —LBAEITE>THEN-HBBICHEBINAHAIALEREL -
TW3, . I2TlE. ARER2LIZETE-EZFEBRUEERBRIEBEEMI LLT
.CFEWRAILEDAT—TALEARUVEBEBENBEEYWSELTENRETATEIA TS
[003 2]

COBRBRTRENAILIFE. BEERPONBRRILVERRTEDLIRETIOHASIAMMIL R
Z32HOFRRTORAAIT—ERZAVTEEIARD, COS55—FADOI T —ERICIEE
RONFTLZEICTI M) IVRRIZEI LE-EBREBRVCOEBZREBICERLEZTF TS
EFRBRLTEHODARER 2EZHMAL. O HF—HBRIZCFARER2OEEEHICED 50
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TTCIPYUIPRRKICERETRLRITSYIRMNIOGRE, COTSvIIMYIRTEHENI-E
HICEHTEAZER (R) (& (G) . F (B)E0OHhS—Ta4L32E CDODHF—T 4
WRAZBES &KSICETHLERE (DY) EBMEERT S, TLT. ChbDIH—EHIK
NDEBEAZHMIEBETCEBLONANRTLIEIZO—LBICEKYBYEE., COBYEERITY —
EBRONBICRYISATEEH T TCHESRSEZOIETMELTCHESIE., BHHESOE
RDINFINWIZHET S, T, 2SN ERRTLICHRERAHASADZIEIZEYRRZERT
NV IHDEEINDE, TFTELPERIAEZEREIARER2., W3 —TJ714L2ELE
REhfi-ERIEICFERI LT TWLS,

[00 3 3]

AREWR2IF. MFT2KEBL2a. 2bRkUELB2c. 2dZHTI2EHRROERLS 10
Y., —AORZB2bRUEDB2JEIICE. CFERAILBYEDLDELHBICABICELT
BEHLE2X, 2 YA BRSATWS, ChoDREHELE2X, 2YIZE., REBREFA
DICFYyITAEEIADZEHD I CFy THEEEHS1~S4nFTohTWWSE, Th
LbNDICFy THEEEHS1~S40D56, 1201 CFy THEHEHS 11X, BB 2d
BlOFEBELEB2YIZHLDTH—FFSANAICFYy IHARESIAh, DI CF v THEH
S 2~S4lE. RA2bAlORELIB2XIZTH-TEFNLEFNRIZYV—XAKSA4/NHIC
FyIHNREIIhBILSCHE>TWL S,

[003 4]

ZEI1CFyTHHBEEHS1~S4RNICE. ESFPCENLTANSIhDEEEESEIC
FYTICANTA2-DOERERL 1. L2AERSNWIEHRBEOAABAY THEHF ¢t 20
I N & XRTBEEBEDARNICREEZEINSGY —XBESW, ~SW, RUS— FREGW, ~GW
D ICERINIEHEOLRABANAY TABEF t, y  PEEZEIATWVS, BH. B3 CIC
FICFy THEEHEHBS 1 OANBANCTAHAEFt , ROEABMACTHEF t o |y 1
NREINTWDS,

[0035]

Frh. ICFy TEBEHS 1AL, BEHEAOYY—FRGW, ~GW A EOHR
EHITTEHIATR1DOTAR (AREHRZ2OERAR) TR >»TRIETHh TS, &
fz. EB2bIcEtohf-1CFy THREBES2~S4hSF, EHAXADOY—XBESW
1 ~SW, PEVICHEORRRZHIT TEHIATHE 1O LA (AREWRZOERAM
) IR TEAIAETATWVWS, BE. I1ICEWVTIEH. I CFy THEHEHES 2MLEF Y — 30
AESW, ~SW | ICFyTHEEBEHSIALRFY—RBESW, ., , ~SW, ., IC
FyTHBEEHSANLEY—XABSW, . , ~SW, AZhZThBEHIATWS, Th
FRhOHY— FEGW, ~GW_ &Y —RBSW, ~SW, [I. IFRLEVEZREZNLT
EWICHBIN-KETHEESISNAXRTBEEBEDARNIZIT MYV ARKRICEBRIATWDS, 1=
. —FRGW, ~GW_ LY —RBSW, ~SW, ETHFEFAhZZTAhZThOBEHIZY—
F#EGW, ~GW _  ICEIMENDEEESICE2TH YT EIRA v FUITEFELTOT
FT.,. R, V—RBESW, ~SW, ICHMEIINhZ2BMEBEEENTFTENLTHBINS
BREBBABBEEIATWE, ChLDS5—FRGW, ~GW  RUPY—XLSW, ~SW
L. BEXHEEEMBE. IZAECr, AL, TiHdLWEhoE2SEELELELELDM
LDRLIZEBBNREI—VTHESIATLS, 40
[003 6]

ARER2XREAORIL2bICEET I —HICE., ASFBEHRICERINIZFPCERE
GBI 2EONDEHRRAODESEHRFTARTLOA TV, EHEHFTEICTFy THEHBEE S
1~SARNOHBEABANY THEFt ,  EIE. BEELE2X, 2YIZEIEEALET. B
CHEHERHLI. L2TEFAETAESEIATVLS, 1. E2EHGEEKL 1. L21EF5—
FEGW, ~GW  tR—0OMHEZEEAL. 7T—FRGW, ~GW | 2RI SH5IELERA
—IRBTHEEEIADEFELLL,

[003 7]

LTIZE. 1 RURS#83BLT. ARER2ICEZILIEHEERL 1. L20DE
BEHEIZOVWTHSBT S, ISAICTKT LIIC, EHBFTIX. EHEAOESHEHRFT, ~ T 50
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MBUET 4 1 ~TohoHY, ChLOERKRmFT, ~T, EFERDL2bI2R>T—FIZ
BFIAhTWD, ., ChoDEEHRFT, ~T, OWMAHICIK. ®RESXYy FP, . P
R TN ERETLONATVWDS, BIC, BEEHF T, ~T,hombBENEICFY TER
HES1RUS2ODEFEIZCEFZENETABEENNYRFP ;. P, AETFoAhTWNE, BREN
YRP, ~P,F. FTRFEOBRETO—JTOEANPEMTEILSICHLENXKETVERE?Z
ET3HFATHBAIATLS,

[003 8]

BEHADERHEF T, ~TuRBUTyu4+ 1 ~T, D535, EHHEFT, ~TyITIXER
AOE1EERELIAEEIATEY., COEERBLIEED2b IR TEREESH
TICFy JHHEHS2., SSHOZEANBNRNLTAHEFt , (ITEHESAhTWS, F 10
. BEHRF Ty ~T, ICEEHEKAOE 2ESRBL2AEEIATEY., COES
BERL2EEZ2bRUEL2JICH > TEZFSIATICFy JEHBEHS 1., S4RAD
EANBANACTAHEF L,  ICEHEShATWLS,

[003 9]

T, E2EFERBL2IEF. BEII2O0OEFEREBHELatLbREUTLcELdEM
OHEEEREShTWS, 2OS5b., EHFEBEELaFICTFy JHEHEEHS2ROARANY
THRHFt, IS, BEEBELLOEIICTFy THEBRESIOANANY TAHEF £,
NI BERESEE LRI CFYy TEHEHSARNDOAABMACTRHEBEF t , (IS, BHE
BERELIFICF Yy ITEHBEHS 1OAABACTHEFt, TR TAEHEINAT
W3, 20
[0040]

Fh. 1, F2EGEBLT. L2OAA., 9485, XxILEKR2O0ET2b RV
EOD2dORABHAWICEIFIBREBRBRENE2—2D1, D2ARBEIAL TS, COFRE
BBRENREI—2D1, D2ENRNRXLER2OBAZBHMINGHZEO. 0O25mmEFITRAD
ME (I3D3HW) ICTHELTHEY. ToREIFE. AZEO0O. 0O3mmTHH->T. ZOF
BREERHN N2 —2D1, D2 LEHKEKLDb., LAdEF. BXEO0. 1TmmBhTLS
s B, BHEEKLI1I. L2OBEBREIHAMZEO. 005mmTHY . EEHKEKRL 1. L
CEAITOREBEEAMZAIEO. 0O83mméE-o-TWE, CAODARERBKRE /N2 —2D 1,
D255, FREBRBRENRNZ—CD1ERENYFP1, P3M. RUSFSREBRBRE /4
— VD2 FBRENRNYFP2, PARMZEZIATAERTIHLDEHE--TWVWE, CAhODFR 30
BEHRBRHBE/NNY4—>2D1, D2, EHFERL1. L2ERAKFITF—FRBRGW, ~GW _ &
B—0#fEHEEAL. Yy—FEGW, ~GW_ 2RI HIRBELEA—IBTHAIAD L
FELLL,

[004 1]

F1., F2EBKERLT. L2, ERImFTICEHKZSIATFPCOhALICTFY THEH
EHS 1 ~S4IcEBHINEZICFYITICHENES2EETIEEREA-TWVWDE, C
NoDE1T, E2EKERLI. L2EF, SEEBZ2GE2ITIBBRTHH LMD ARHKH
CHEITIERBERIZHET D, T, COEBRFUICESTIZIAIREEBHRE/NZ2—2D 1,
D2lF. BERELTEMLESFS—NRE2—2THD, M. EFBEBERHE/NNZ2—2D 1

D2&LT,. EMSGEBRBIZCHEREATWLWEY—LEREEEFAT I EICEYBRL 40
TH &L,

[004 2]
rdLE=&S512, EFEREEBHELE /AN —2D1,. D2EFE1. F2EHKEBFTL 1., L2
ONE (ARER2OFZMICKRIEVME) ZHRAC LS ICREFSATLS (K15R)

o CHOMBICEEFRET DI ELEICEIY., BEERERNARILIOEEIRICEVWTARER2DAE
BRHICRTPEREINKRET DL, DHICTERREBHRENNFTI—2D1, D2ICRMEIAREE
T2, LT, CORTOBHRENKRZTVWEZTORBIZHDIET1., F2EHKEEBL 1. L
2ETHELI VI IADE I LIZH D,

[0o04 3]

RIZ, ThODABRBEBRHENRE2—2D1, D2ZAVEFREBNRNI—VREFEE 50
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HAT L, FREBANI—UBEAEOS L, HBRRERK. ERENYFP1, P2RU
P3. PAMICERZLEFABEKBEHENN2—2D1, D20EFREICE~>TITHEDLNID
c COEBEREEEF. BENXYFP1, PIBMRUKBRENYFP2, PARMICEREZHML
T. ZOEBEOAEZRNTHIEHMURBEFEZAVTTADONE., COBREFEER. X
. 25M0BETO—JT#FALT, ICFy TELETNOREBICCOBREI O —T%28&
ENRYFICEMIBECEREBRAICHAEOERZMMLCERBELZAANT LI LIZL Y.,
ERENY FRICEE SN ETFTBEREERENRNYI—2D1. D2OHBOEENBRESIL S
o B, HBLTULWTHHHEETICEMLTWLWSLEFERELAN RS LIZILIODERKETH
BEI3hadd., ChiMiReEA LTI,

[004 4] 10

COEBEFEREICLEY., ATEEBEBRHAAEZ—2D1,. D200WTFAMATATEHEEHBKEL TL
KWEEBEBLLAZVOT., ETFBEEBERHENNE2—2D1, D2OHBREBHEICRHTED, *
LT, TEREBRHE/NN2—2D1, D2AHRLTWVEE, CANOSDOFERERBHEE/NZ —
D1, D2ICEMILGBR (HAIFXO0. 1mm) ZEVWTHEEEBELTWVWSE 1, £2
BEREBEL1., L2HASKBIZEHEBEBBEAI—VIHIHBEHIVITHALELELTWIEERABO T
ELOT., FEEHEBRHENRZ2—2D1,. D2OWHBEIARHEEIAEIDE—EFERKELT
MEBINDE, CORBREBEIF. ARERZ2IZCICFy T2 EHITIMIIERTEI2DT, &
ITEODRVEBE TCTTAERRZRRETE S,

[0O045]

COBREBIZBLWTAREHEBRENRE2—2D1, D2OWBIFIBEEIRAT—HTERSR & H 20
EEINizHBETH, EERESATVLEIE1., F2ERKERKRLT. L2ASHLZEHER
NE—UhAHKBEHIVWITHALELTLWEVLWED (BR) NEALTWSRAIEELAH S,
DESBBREHWELTCLES CLERBRBENICKRELRBLRLLDLINOT., FTREKRE /4
— YD1, D2OHIRARHINT—RBABRLEHESIAEZIDIIODVTEH L THEMES
FAV-BERARBREEAHS., COEBBRRBEICE>T., £1. E2EERHEL1 . L2 0OK
BEARNDLIILIZKY ., EBODESHE—"RBRARBEHAESINEZELDOOFICEALTLER
MEEMNTAHALENTELZDT, ERZFE--TARHEHHMLTCHELTCLES &E54C
CEHLETEDLS5I2H B, Lrd, BEREBELETARAESAVLDARILER2O08EFF
BEREHEBRHNE2—2D1 . D2N0EFODEHEICLI D TENIATWLWEIDTRBIZAAELL L
YU, BERREEQOEANEEDRICEZZIEZEERF NIV, 8. COZXRBREAEZTIERR 30
EICRETSL0THEHAEL, IzIE, ERERAAI—FHRBL, RENRF -2 LHEL
Y. RAa—C0ERZRBOSM TCHERLEYLTE KL,

[00 4 6]

ZDE3IT, EHEAITDRBFRRARLLICEVNTIE., ARER2OBFEHLES 2 X.
2YICBRBINIERERANZ—CTHIE1., F2EMERLI. L2OKSAAIMICEH
BEREEBRHEN2—2D1 ., D2ABBFIA TS, LT, RRXILERIZCICFYy TEE
BT TH-TH., ChLhoDFRERBENNSI—2D1, D2OKBOEELERANT S
CEITEKY  DEKELIDARER2ICEZSINI-ET., F2EKERLT. L2OR
BEHRHTTHLPAEEICHDS, Thbt, TEREBBRENNZ2—2D 1, D2ICHBEIE
CTuiHiThiE, 1. F2EHERL 1. L2ICHBEHSIWVIETHEALNLELC TS A HE 40
HIFEEIZHhS W, T, TEREBERHEAN2—2D1 ., D20HBEIREEILEEE. £
1. B2EMERLI. L2OHBHLIWVWIETHAENELTWLEIAHEFESETICRETLOD
T, MZEBERESZZTSI2EICE-TE1., E2EHFREBKELI. L20oHEdbdWIEM
AEOBEEERMIIIENTED, LI, ChoDTFRERBRE/NN2—2D1, D2
NEBZREITIIBIEAZRRINARILIOEEIRICETI2MEOERTITZASINDT.,
BLVEBMTARRER DI LOABZELSICHY, HEIRORFOER TRERT/ARIL1
ITHRFITONIBEBROOXBEB TSI ENAERELE H D,

[EEH 2]

[O004 7]

RIZ,. H4RUESZ#2BLT. AFBAOEREBEB2ICHRIBRZERTINARXILEVUION 50
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FILBREFEEHRBAIT D, AEHEHA2ICHIBZERTARILIAK, LEZRZRT/IARIL
1T EHBOBRZZELTLEZDT, BT IBAERICEAALFEEZH L CEEHHA
EFEBRL, ERABHEIZCODVWTOAUTIZEH®RT 5,

[00 48]

tEEEH1TOBRBREIARLIF., TAETNOFRERBEHE/NNZI—2D1, D20OW
WIZHRENRNY FP, ~P, BT EERESATLEDN., EHRF2ICEIHRBERT/NARNL
TAZ,. SChEDOBENYEFEP, ~P, D55, BRENYFP, . P, #4&, miHICHA
BETHEHKEHEFT, . T, TRENRYFEP, . P, 2BALELDTH S,

[0O049]

CORBERTRNARXILIAGK., 2XADFRERKRBENEI—2D3. DIAD53E, —ADOF 10
BEEBKBRH /NI —2D3FX., —HAREBENRNY FP,L, ICEHEIL., hmAEHRSEF T O XK
BICHMEBETHAERHET T, ITEHKIATWVWE, . COERBF T, IC1F. F1EKE
BLIDSHERNAH (DFYRDL2bICHKRIBEHELLZMUE) ICREF[INDEKEBKRD 3N
EHSshThY., ZOEHKEKRL1 , EET2bIch>TEHEHFIATWHWS, O FTBER
BEHNZ2—UD4F., —mHABEBENYFP, ICERKIN, HEAERKImFTOAWmEBICA
BETHIEMMTFT, ITEKIATLD, U, COEHKmF T, ICE. B1ERKERL 2
DHISLENE (DPFYRD2bRVED2JdICREHIEELEMNE) ICEXRSIh I EHERR
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